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Assessment of the characteristics of
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Abstract. In this paper, an experimental investigation is carried out to assess the inherent self-compacting properties of
geopolymer mortar and its impact on flexural strength of thin-walled ferro-geopolymer box beam. The inherent self-compacting
properties of the optimal mix of normal geopolymer mortar was studied and compared with self-compacting cement mortar. To
assess the flexural strength of box beams, a total of 3 box beams of size 1500 mm x 200 mm X% 150 mm consisting of one ferro-
cement box beam having a wall thickness of 40 mm utilizing self-compacting cement mortar and two ferro-geopolymer box
beams with geopolymer mortar by varying the wall thickness between 40 mm and 50 mm were moulded. The ferro-cement box
beam was cured in water and ferro-geopolymer box beams were cured in heat chamber at 75°C - 80°C for 24 hours. After
curing, the specimens are subjected to flexural testing by applying load at one-third points. The result shows that the ultimate
load carrying capacity of ferro-geopolymer and ferro-cement box beams are almost equal. In addition, the stiffness of the ferro-
geoploymer box beam is reduced by 18.50% when compared to ferro-cement box beam. Simultaneously, the ductility index and
energy absorption capacity are increased by 88.24% and 30.15%, respectively. It is also observed that the load carrying capacity
and stifthess of ferro-geopolymer box beams decreases when the wall thickness is increased. At the same time, the ductility and
energy absorption capacity increased by 17.50% and 8.25%, respectively. Moreover, all of the examined beams displayed a

251

shear failure pattern.
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1. Introduction

m Human activities that release carbon dioxide into the
atmosphere, like as the burning of fossil fuels, the
production of cement, and deforestation, must end entirely
if we are to stop global warming. The longer it takes, the
hotter the world will become. Given the slow decarbonize-
tion pace, panic over the climate problem is understandable
(Pierrehumbert 2019). Technological, institutional, and
socioeconomic actions all contribute to environmental
degradation. As the natural resources of Earth are
exhausted, degradation takes place. Water, air, and soil are
some of these resources that are impacted. The degradation
affects wildlife, plants, animals, and microorganisms as
well as ourselves. Numerous factors influence the
environment, including urbanization, population growth,
intensified agriculture, increased energy consumption,
increased transportation, high levels of secondary pollutants
and exhaust gases, a large number of industries, chemical
effluents, and unplanned land use policies. Water pollution
and scarcity, air pollution, solid and hazardous waste, soil
degradation, deforestation, loss of bio diversity, and
atmospheric changes are only a few of the significant
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environmental issues that have an impact on both
productivity and health. The 3R’s-Reducing, Reusing, and
Recycling-are a sustainable and renewable way to live
ecologically.

Resource efficiency is the ratio of added product value
to the value of the resources used in production or a process
thereof. The resource efficiency of a process can be
separated from the resource efficiency of a product when
materials, parts, and components are swapped only on the
basis of their cost and usefulness. The percentage of the
value of stressed resources included into a service or
product that is returned after it has reached the end of its
useful life is known as circularity (Francesco et al. 2017).
Concrete’s durability is defined as its ability to survive
abrasion, chemical attack, and weathering while
maintaining the appropriate engineering properties.
Different concretes require differing degrees of durability
depending on the exposure environment and targeted
attributes (Portland Cement Association 2019).

A simply supported reinforced concrete beam has two
zones, one, above the neutral axis which is known as the
compression zone and the other, below the neutral axis,
known as the tension zone. Steel reinforcements are placed
in the tension zone because concrete is weak in tension.
Between the compression and tension zones, the concrete
below the neutral axis serves as a stress transfer medium.
Concrete that is located below the neutral axis experiences
the least amount of stress and is known as sacrificial
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ARTICLE INFO ABSTRACT
Keywords: Pervious concrete has a wide range of applications including pervious pavements, rigid drainage layers and
Size effect water-free floor. In this paper, the influence of aggregate size, shape, and size of specimens on the mechanical

Pervious concrete
Specimen size
Specimen shape
Aggregate size

properties of pervious concrete has been investigated. Tests on pervious concrete include direct compression on
cubes and cylinders, splitting tension, and flexural tests on respective cylinders and prisms were carried out on
three different mixes with aggregate sizes of 10, 12.5, and 20 mm. The height of specimens was kept as the
primary variable whereas the aspect ratio was kept constant. Experimental results indicated that when aggregate
size and height of specimen increases, compressive, splitting tensile and flexural strength decreases. Using Size
effect models such as Linear model, Bazant’s Size Effect Law and Modified Size Effect law, an approach is
proposed to predict non-standard specimen strength from known standard specimen strength with high accuracy.

shall manifest the grade of concrete of a particular structural member or
pavements [22]. The core specimens obtained from the constructed site
will be in different height-to-diameter ratios. Therefore, a correction
factor was proposed in code for being the equivalent strength of a cyl-
inder having a height-to-diameter ratio of 2.0 which is termed corrected
cylinder strength. Also, the code specified the equivalent cube strength
of concrete is 1.25 times of corrected cylinder strength. The size and
shape of the test specimens are different in laboratory and at construc-
tion site. In Indian Standard (BIS) specifications, the specimens used to
study the mechanical properties of concrete and the dimensions of
various standard specimens are shown in Table 1. 1S516:2018 [21],
1S5816:1999 [23].

Methods of testing listed for conventional concrete are also used for
pervious concrete, and this has posed a few problems among researchers
because of the differences in the composition of the material [24]. The
size range studied by previous researchers were as follows: cylindrical
specimens - ®50 x 100 mm [25] to ®200 x 400 mm [26]; cube speci-
mens — 50 x 50 x 50 mm [25] to 200 x 200 x 200 mm [27]; and prisms
— 150 x 150 x 300 mm to 450 x 450 x 900 mm [28]. According to the
classical theory of elasticity or plasticity, the nominal strength was in-
dependent of specimen size when geometrically similar structures were

1. Introduction

Pervious concrete is made of cement, water, coarse aggregate, and
meager or no fine aggregate which leads to a highly porous and
permeable concrete structure. It is an alternative material for pavements
that can mitigate many of the environmental issues caused by urban
surface water runoff from built-up areas [1-3]. Usage of pervious con-
crete pavements could be a viable solution to overcome the skidding
problem [4]. Some of the influencing parameters of pervious concrete
were as follows: aggregate-to-cement ratio, water-to-cement ratio,
aggregate density, cement content, size of aggregate, porosity, chemical
admixtures, and supplementary cementitious materials [5-14]. The
compressive strength increased when admixtures including poly-
propylene fiber, basalt fiber, water-reducing agent, fly ash, silica fume,
copper slag, sugarcane bagasse ash and straw ash were added to the
pervious cement concrete [10,15-19]. Further, binary blended aggre-
gate had showed the best structural and functional properties required
for pervious concrete mixtures [20].

For conventional concrete, the compressive strength tests on cylin-
drical shaped core samples prepared as per IS 516 (Part 4):2018 [84]
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Effect of organic loading on bioelectricity generation potential of dual-chambered
microbial fuel cell treating chocolaterie wastewater
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Abstract

Microbial fuel cells (MFC) are recent advancements in treating wastewater and generating
power simultaneously. In the present study, chocolaterie wastewater rich in organic content
was the substrate in a dual-chambered MFC. Activated Carbon Fiber Felt (ACFF) electrodes
(anode and cathode) were separated by Nafion 117 proton exchange membrane in the
dual-chambered reactor. The primary goal was to investigate the impact of organic loading
on MFC efficiency in treating chocolaterie wastewater and carrying out microbial analysis. 1,
2, 3,and 4 gCOD/L were the organic loadings of the reactor. MFC performance increased till
the optimum value, and after that, it declined. A total of 2 gCOD/L was the optimum organic
loading. At this optimum organic loading, dual-chambered MFC removed 79% of total
chemical oxygen demand (TCOD), 70% of soluble chemical oxygen demand (SCOD), and 67%
of total suspended solids (TSS). At 2 gCOD/L organic loading, the maximum power density
was 99 mW/m?. Coulombic efficiency was 58% at 1 gCOD/L and 30% at 2 gCOD/L organic
loadings. Microbial analysis revealed the presence of Ochrobactrum and Pseudomonas sp. as
dominant exoelectrogens in the anodic biofilm. These species were proven for the
contaminant degradation efficiency and potential for power generation. Hence dual-
chambered MFCs can treat high-strength chocolaterie wastewaters efficiently at optimum
operating conditions.
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Abstract

Mobile devices (MDs) are becoming more prevalent and their battery life is optimised by offloading tasks to cloud servers. However,
communication costs must be considered when offloading tasks. To make task offloading worthwhile, it is important to measure the
energy consumed during communication activities. Thus, a heterogeneous framework is developed to enhance the energy efficiency
of smartphones by analysing parameters such as task and non-task offloading, local cloudlets, radio access networks and remote
cloud servers. This paper proposes a task offloading framework that uses a novel algorithm, the Hybrid Red Fox Flow Direction-based
Ensemble SVM Forest Classifier, to enhance the system parameters and schedule tasks in offloading cloud computing conditions. The
multi-objective function aims to improve user satisfaction by maximising resource utilisation and minimising function. The framework
was tested in the Cloudsim simulation tool and compared with different techniques, with the results demonstrating its superiority in
terms of energy efficiency and system performance. The proposed framework can optimise the energy efficiency of MDs and improve

battery life.

Keywords: task offloading, support vector machine, random forest, make span, Red Fox, flow direction, energy cost

1. INTRODUCTION

Mobile phones play a vital role in the modern world and cloud
computing is employed to provide applications to mobile devices
(MDs) through mobile cloud computing (MCC). Mobile cloud apps
and services can be established or altered quickly and sent to
a variety of devices with different operating systems, computa-
tional activities and data storage, enabling users to access applica-
tions that would otherwise be unavailable [1]. The mission of MCC
is to create online materials that are adaptable and accessible.
Cloud resources, including storage, processing and functionality
are delivered through mobile networks over the internet [2].

Mobile edge computing (MEC) is a developing computing struc-
tural design that ensures the computation process is closer to
end-users through strategically placed storage resources. This
method differs fundamentally from regular cloud computing [3].
An edge node in an MEC system experiences high load when
a significant number of MDs offload their work. When their
deadlines expire, offloaded tasks experience processing delays or
are possibly abandoned. Some existing studies examine the delay-
sensitive, non-divisible and delay-also-edge-load dynamic.

A model-free deep reinforcement learning distribution tech-
nique is presented in which each device determines its offloading
choice without knowing the task model of other devices [4].
Although the end device is growing more capable, available local
resources often fail to meet the demand of various applications,
giving rise to a new difficulty known as task offloading, where
computation-intensive tasks must be offloaded to more resource-
powerful distant devices [5]. MEC in ultra-dense networks is pre-
dicted to be an effective opportunity for addressing the minimum

latency need. However, scattered computing resources in the edge
cloud and energy dynamics in MD batteries make offloading tasks
for customers challenging [6]. Task offloading is evaluated in
ultra-dense networks using the software-defined network con-
cept, intending to minimise latency while preserving the life of the
user’s equipment battery. The task offloading issue is formulated
as an NP-hard non-linear program [7].

When multiple MDs upload tasks to a MEC server in a single
cell and limited resources are assigned to the server, wireless
communication is affected. To realise the solving process, the
Selecting a Maximum Saved Energy First (SMSEF) approach is sug-
gested [8,9]. However, battery capacity and information processing
capability become more challenging, making it difficult to provide
sophisticated and high-quality features for customers. User pres-
ence inference attacks for MEC invade user privacy by exploiting
feature task offloads from users [10]. Existing privacy-preserving
approaches established for various apps failed to defeat this
attack in MEC, causing disruption in optimal task offloading
schedule processes and resulting in significant degradation. To
overcome this, the Privacy-Preserving and Cost-Efficient (PEACE)
task offloading method follows a generic Lyapunov optimisation
framework to ensure the best possible user experience.

This paper proposes a hybrid meta-heuristic algorithm named
Ensembled Support Vector Machine Random Forest-based Hybrid
Red Fox Flow Direction (HRFFD-ESVMF) algorithm to balance
energy consumption and communication cost, thereby improving
system parameters to arrange the task.

The significant contribution of the paper is deliberated here-
inafter.
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ARTICLE INFO ABSTRACT
Keywords: The past decade has seen notable impact of man on the environment due to first-time increase in
Water quality population and rapid rate of urbanization with the strengthening and development in agricultural

Ground water practices. This has lead to progressive and frequent degradation of resources especially ground

fcglmtn%l';ams water. In this paper, we study the features of ground water from the industrial zones around
ndustrial zones . . . N .

Clustering Chennai. The research aims to understand the factors influencing the water quality parameters
Hydrochemical and determines the water quality index (WQI). To examine whether or not the data on the water

quality can be categorized into hydrochemical groups, a hierarchical cluster analysis (HCA) is
utilized. The groundwater samples were divided up into significantly distinct subsets by the use of
hierarchical cluster analysis. The water standards are considered as inputs to determine the
groundwater vulnerability and ranks are determined based on the decision variables. The simu-
lation is conducted form the input collected data using python simulator, and the results are
tested in terms of determining the accuracy of classifying the water quality samples. The findings
demonstrate that the suggested strategy finds the WQI in the industrial zones with a greater rate
of accuracy.

1. Introduction

Water is the resource that is believed to be the most essential when it comes to the maintenance of human life. This is true not only
in terms of the consumption of water but also in terms of the cultivation of plant life. As a result of the fact that the quality of the water
has an effect on a wide range of elements, such as the soil, agriculture, and the environment, maintaining a high level of water quality is
critical to maintaining both the health of people and the integrity of the food supply. The hydrochemical analysis that serves as the
primary support the main source of assistance for the assessment of the water quality (Zhi et al., 2021). The World Health Organization
(WHO) has made guidelines about the quality of water that should be drank in order to preserve the health of all people. Nitrate and
other agricultural chemicals should have a value that is lower than 50 mg per liter, as this is the recommended maximum safe level
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Abstract

The nullity of a graph G, denoted by n(G), is the multiplicity
of the eigenvalue zero in the spectrum of GG. A unified approach is
presented for the characterization of graphs of order n with n(G) =
n — 4. All known results on trees, unicyclic graphs, bicyclic graphs,
graphs with minimum degree 1, and r-partite graphs, for which
1n(G) = n — 4 are shown to be corollaries of a theorem of Chang,
Huang and Yeh that characterizes all graphs with nullity n — 4.

1 Introduction

Let G = (V, E) be a finite connected simple undirected graph. Its order

V| and size |E| are denoted by n and m, respectively. For additional
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Abstract

In recent days Internet of Things attained more familiarity. Although it is a promising tech-
nology, it tends to lead to a variety of security issues. Conventional methods such as IoT
ecosystem based solutions were not suitable to give dilemmas to the system. A new system
model called adaptive and intelligent Artificial Immune System (AIS) imitates the process
of human being an immune system that consists of eligible properties of this varying envi-
ronment. Therefore, it enhanced IoT security. Conventionally classifiers such as Random
Forest Classifier, Recurrent Neural Network and K-nearest neighbours are used to clas-
sify the signals as normal or abnormal and predict malicious attacks. But unfortunately,
these classifiers generated a high false alarm rate. Thus, a framework with maximum accu-
racy and minimum false alarm rate was required. In this work, the AIS model adopts the
benefits of the Hopfield Neural Network (HNN) for classification. HNN classifier has a
fixed weight, as it cannot be changed for its backpropagation property. This work optimally
selects the fixed weight using Fast- Particle Swarm Optimization (F-PSO) and helps to
enhance the accuracy of the HNN classifier. This classifier model then differentiates IoT
attacks with a high detection rate and normal signal. Three datasets are taken to execute
the proposed model and define its accuracy. The proposed Artificial Immune system using
HNN for Intrusion Detection System (AIS-IDS) model exhibits 99.8% accuracy for the
first dataset and minimum error value. The false alarm rate was minimized using danger
theory and its high activation function; thus, the false alarm rate was minimized by up to
8% more than previous classifiers.

Keywords Artificial immune system (AIS) - Hopfield neural network (HNN) - Fast-
particle swarm optimization (F-PSO) - IoT attack - False alarm rate
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Abstract

In intelligent transportation systems, traffic management is an important task. The accurate
forecasting of traffic characteristics like flow, congestion, and density is still active research
because of the non-linear nature and uncertainty of the spatiotemporal data. Inclement weather,
such as rain and snow, and other special events such as holidays, accidents, and road closures
have a significant impact on driving and the average speed of vehicles on the road, which
lowers traffic capacity and causes congestion in a widespread manner. This work designs a
model for multivariate short-term traffic congestion prediction using SLSTM_AE-BiLSTM.
The proposed design consists of a Bidirectional Long Short Term Memory(BiLSTM) network
to predict traffic flow value and a Convolutional Neural network (CNN) model for detecting
the congestion status. This model uses spatial static temporal dynamic data. The stacked Long
Short Term Memory Autoencoder (SLSTM AE) is used to encode the weather features into a
reduced and more informative feature space. BILSTM model is used to capture the features
from the past and present traffic data simultaneously and also to identify the long-term
dependencies. It uses the traffic data and encoded weather data to perform the traffic flow
prediction. The CNN model is used to predict the recurring congestion status based on the
predicted traffic flow value at a particular urban traffic network. In this work, a publicly
available Caltrans PEMS dataset with traffic parameters is used. The proposed model
generates the congestion prediction with an accuracy rate of 92.74% which is slightly better
when compared with other deep learning models for congestion prediction.

Keywords: Autoencoder, Bidirectional LSTM, Convolutional neural network, Congestion
prediction, Spatio-temporal data, traffic flow forecasting.
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Abstract: Social Networking Sites (SNSs) are nowadays utilized by the whole
world to share ideas, images, and valuable contents by means of a post to reach
a group of users. The use of SNS often inflicts the physical and the mental health
of the people. Nowadays, researchers often focus on identifying the illegal beha-
viors in the SNS to reduce its negative influence. The state-of-art Natural
Language processing techniques for anomaly detection have utilized a wide anno-
tated corpus to identify the anomalies and they are often time-consuming as well
as certainly do not guarantee maximum accuracy. To overcome these issues, the
proposed methodology utilizes a Modified Convolutional Neural Network
(MCNN) using stochastic pooling and a Leaky Rectified Linear Unit (LReLU).
Here, each word in the social media text is analyzed based on its meaning. The
stochastic pooling accurately detects the anomalous social media posts and
reduces the chance of overfitting. The LReLU overcomes the high computational
cost and gradient vanishing problem associated with other activation functions. It
also doesn’t stop the learning process when the values are negative. The MCNN
computes a specified score value using a novel integrated anomaly detection tech-
nique. Based on the score value, the anomalies are identified. A Teaching Learn-
ing based Optimization (TLBO) algorithm has been used to optimize the feature
extraction phase of the modified CNN and fast convergence is offered. In this
way, the performance of the model is enhanced in terms of classification accuracy.
The efficiency of the proposed technique is compared with the state-of-art techni-
ques in terms of accuracy, sensitivity, specificity, recall, and precision. The
proposed MCNN-TLBO technique has provided an overall architecture of
97.85%, 95.45%, and 97.55% for the three social media datasets namely
Facebook, Twitter, and Reddit respectively.

Keywords: Anomaly detection; convolutional neural network; social networking
sites; stochastic pooling; teacher learner-based optimization
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The term "smart agriculture" describes how farming is carried out in the modern day as technology develops.
Application of diverse insect protection and agricultural production tactics is crucial for crop monitoring. The
structure as it is now has problems. A particular core Graphical Processing Unit (GPU) is used to manage the
numerous sensors connected for crop surveillance and pest management. A Parallel and Distributed Simulation
Framework (PDSF) with the Internet of Things (IoT) is proposed for pest management and agricultural moni-
toring tools. It lessens the pressure on a certain GPU, evenly distributes the workload over all available GPUs at
simultaneously, and delivers data to the dashboards even when it’s broken. The procedure will decrease system
performance. In the PDSF multi-threading paradigm, each GPU unit distributes workloads to specific additional
cores. To carry out the various tasks, the four levels of this system—crop management, pest identification and
control, output activities, and input functional areas—are distributed among them. The information is processed
simultaneously and handled in an efficient and controlled manner. The proposed system improves the perfor-

mance measures of 98.65%.

1. Introduction

The IoT has revolutionized not just how we live our lives but also
how we operate. The adoption of IoT is growing quickly across many
industries, whether it be agricultural, safety, or healthcare [1]. IoT with
robotics and artificial intelligence will increase the complexity of com-
mercial farms while reducing manual workers from 90% to 10%. One of
the world’s major scientific efforts in agriculture is thought to be
happening in India [2]. Agricultural growth has advanced as a result of
numerous advancements in modern technology and creativity. Previous
research has examined the application of contemporary methods in the
agricultural industry, including IoT, sensors, cloud services, mobile
computing, and big data analysis [3,4]. According to Ref. [5], a study on
an IoT-based process in the context of agriculture, the outcomes were
remarkable. The efficiency increased slightly, and what had previously
been a human-intensive industry like agriculture has become more sci-
entific [5].

There are numerous different sorts of equipment and machinery on

* Corresponding author.

the market today that weren’t there in the early 1920s. In-field sur-
veillance and mechanization in the agriculture industry decrease human
work and show being helpful [6]. A remote monitoring system that relies
on the detection of leaf diseases for detecting precipitation, warmth, and
saturation, they utilized sensor networks [7]. Placed detectors around
the fields, and the Raspberry PI (RPI) were utilized to manage them all.
When a sensor and RPI are interfaced, leaf illness can be identified.
Farmers are immediately informed of the condition of a field, such as
plant diseases or crop-affecting factors like dryness, warmth, and
wetness, via a WiFi host using RPI [8]. The scientists aimed to develop a
three-level, robotized process that locates the location of plant disease
using IoT. The framework was designed utilizing sensors, including
those that measure temperature, moisture, and lighting [9].

For this research, the IoT-node network model was created. Every
IoT system interacts with information with the developed framework
[10]. It can interact with non-standard items as well, demonstrating
effective communication dependability even under challenging cir-
cumstances. IoT-node creates a robust platform that meets the
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Abstract---COVID-19 is spreading within the sort of a massive
epidemic all over the world. This epidemic affects a lot of individuals in
India. The World Health Organization states that COVID-19 could be
spread from one person to another at a rapid manner through contact
and respiratory spray. On these days, India and all countries
worldwide should rise to an effective step to investigate this disease
and eliminate the effects of this epidemic. The proposed work presents
about the detailed forecasting model and prediction of the number of
confirmed, recovered, and death cases in India caused by COVID-19
using machine learning algorithms. The multiple linear regressions
and correlation coefficients have been applied for prediction and auto-
correlation and auto-regression have been used to improve the
accuracy.

Keywords---COVID-19, machine learning, linear regression,
prediction, correlation.
Introduction

COVID-19 is a most infectious respiratory disease caused by one of the
coronavirus family members, has led to a pandemic situation worldwide in 2020.
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In the medical field, some specialized applications are currently being used to treat various ailments. These activities are being carried
out with extra care, especially for cancer patients. Physicians are seeking the help of technology to help diagnose cancer, its dosage, its
current status, cancer classification, and appropriate treatment. The machine learning method developed by an artificial intelligence is
proposed here in order to effectively assist the doctors in that regard. Its design methods obtain highly complex cancerous inputs and
clearly describe its type and dosage. It is also recommending the effects of cancer and appropriate medical procedures to the
doctors. This method ensures that a lot of doctors’ time is saved. In a saturation point, the proposed model achieved 93.31% of image
recognition, 6.69% of image rejection, 94.22% accuracy, 92.42% of precision, 93.94% of recall rate, 92.6% of F1-score, and 2178 ms of
computational speed. This shows that the proposed model performs well while compared with the existing methods.

1. Introduction from diagnosis to calculation. Cancerous tumors are cur-

rently the most important of these diseases. Statistics warn
There are a lot of very complex and unsolvable problems in ~ that 8 lakh people are newly diagnosed with cancer every
the medical world today and delays in the treatment of  year in India alone [1]. If a small tumor appears on the body,
certain diseases and their treatment due to low accuracy  the suspicion that it is a cancer will haunt the mind. Many
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Abstract

In the early 1990s of the previous centuries, as the Internet gained popularity, electronic
mail grew to be a crucial means of communication. A typical user now keeps 50% of their
vital data in e-mail storage, which has increased over time. Proactive data analysis is required
to thwart cyber-attacks and crimes in order to interfere with cyber operations and services.
Investigators now face the enormous challenge of extracting the necessary semantic
information from the volume of e-mails, which is delaying the investigation process due to
the continuing expansion of data communicated via e-mails. Analysis of the email's header
and body is necessary to categorize the email in order to conduct email-related crime
investigations. The current keyword-based approaches and filtration produce only brief
emails that omit important information. We suggested a Long-Short Term Memory (LSTM)
for multiclass email classification to get around the aforementioned restriction. This method
is applicable to both short and large sequences of more than 1000 characters. To achieve the
optimum performance, this technique concentrates on fine-tuning LSTM parameters. In this
project, we created a brand-new, effective method for email classification called "E-
mailSinkAl." The LSTM effectively extracts useful data from email that can be utilized as
evidence in forensic investigations.

Keywords: Deep learning, multiclass e-mail classification, artificial intelligence, and
cybersecurity.

1. INTRODUCTION

Electronic mail is referred to as "email.” It is a technique for sending messages from one
computer to another across the internet. Business, education, technical communication, and
document interaction are the main industries where it is used. It makes it possible for people
to converse privately all over the world. Emails are sent through email servers, which employ
a number of TCP/IP protocols. For instance, IMAP and POP are used to retrieve messages
from a mail server, but SMTP, which stands for simple mail transfer protocol, is used to send
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Abstract:

The enduring COVID-19 outbreak has placed the world's healthcare systems on edge. To
stop the spread of an epidemic or pandemic, prompt and accurate detection is always
preferred. Medical imaging techniques have demonstrated excellent potential for more rapid
and effective disease transmission control and containment. It is generally known that X-ray
imaging and chest computed tomography (CT) are two efficient methods for diagnosing
clinical COVID-19 disease. For effective diagnosis, assessment, and therapy, identifying
COVID-19 in chest X-Ray (CXR) pictures is favored due to the quicker imaging time and
significantly lower cost compared to CT. However, because COVID-19 and pneumonia share
many similarities, CXR samples with deep features distributed close to category boundaries
are easily misclassified by hyperplanes learnt from sparse training data. In the planned study,
patients with COVID-19 and pneumonia will be reliably identified using X-rays, one of the
medical imaging modalities used to assess the patient's inflammation. For the detected
dataset, the appropriate deep convolutional neural network model is chosen. On the real-
world dataset of chest X-ray images, the algorithm can identify COVID-19 patients and
patients with pneumonia. For several categories including Normal, COVID-19, and
Pneumonia, images are preprocessed and trained. By choosing the right features from photos
in each dataset after preprocessing, the disease is detected. The outcome indicates that
COVID-19 vs. Normal and COVID-19 vs. Pneumonia were accurately detected. Since
ResNet-50 has performed exceptionally well in a number of medical imaging applications, it
is used in this situation.

Keywords: Deep learning, Coronavirus disease (COVID-19) recognition, ResNet-10,
Convolutional Neural Network (CNN), Medical Imaging techniques
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Abstract

In this research, pure deterministic system has been established by a new Distributed
Energy Efficient Clustering Protocol with Enhanced Threshold (DEECET) by clustering
sensor nodes to originate the wireless sensor network. The DEECET is very dynamic,
highly distributive, self-confessed and much energy efficient as compared to most of the
other existing protocols. The MATLAB simulation provides aim proved result by means
of energy dissipation being emulated in the networks lifespan for homogeneous as well as
heterogeneous sensor network, which when contrasted for other traditional protocols. An
enhanced result has been obtained for equitable energy dissipation for systematized net-
works using DEECET.

Keywords WSN - DEEC - DEECET - Cluster head - Energy efficient algorithms -
Clustering energy

1 Introduction

WSN is mostly recognized as an area, having small shape and simple sensing hardware
devices called as wireless sensing nodes. These sensor nodes can senses the area and collects
information data from these fields and transferred via wireless links. Data gathered is deliv-
ered through different hops towards sink (the base station and also called as controller) being
used had locally as well as in the different networks [1-3]. Hence, creating the model for these
type networks required full focus on the power consumption and network lifespan. Low cost
and low power consumption are the basic requirement of sensor nodes . Therefore these hard-
ware have so many constraints specially data gathering. Hence it is a necessary to search effec-
tive protocol for data aggregation [4, 5]. From all these issues, capacity of batteries is very
important parameter in the construction of wireless sensor network models. The substitution
of set of batteries is difficult, when the nodes are connected. Every sensor has limited power
of battery and accordingly, the battery reinstatement cells are not possible. The constraint of

< Gaurav Dhiman
gdhiman0001 @ gmail.com

Extended author information available on the last page of the article

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11277-021-08780-x&domain=pdf

Wireless Personal Communications
https://doi.org/10.1007/s11277-021-08291-9

®

Check for
updates

3-Dimensional Manifold and Machine Learning Based
Localization Algorithm for Wireless Sensor Networks

Y. Harold Robinson’ - S. Vimal? - E. Golden Julie? - K. Lakshmi Narayanan® -
Seungmin Rho®

Accepted: 11 February 2021
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2021

Abstract

The minimized amount of Localization accuracy is one of the common issues in Wireless
sensor networks. The determination of unknown nodes in a network needs good localiza-
tion approach. This paper proposes a 3-dimensional Manifold and Machine Learning based
Localization algorithm for providing the solution to the localization problem. The Machine
Learning uses to identify the faulty nodes in the network for better efficiency and computes
the optimal solution to the real-time localization problems in WSNs. The mobility model is
deployed within the sensor node and the sensor node is computed to estimate the position
of the sensor node. This technique is utilized to identify the position of the unknown nodes
according to the transmission range. Machine Learning technique utilizes to identify the
faulty nodes from the sensor nodes for obtaining the maximum efficiency. RMSE is used to
measure the errors for providing better accuracy and also increase the level of quantization
for WSN localization approach. The simulation results prove that the proposed technique
has high accuracy, reduced energy consumption compared with the relevant techniques.

Keywords Localization - Manifold - Transmission range - Accuracy - Energy
consumption - Machine learning

1 Introduction

The wireless communication utilizes the wireless sensor networks (WSNs) that consists
of a huge amount of sensor nodes to provide the self-organizing network with multi-hop
transmission, the common functionality of the WSN is to discover the location data [1].
The unknown nodes are randomly deployed within the transmission area and they are una-
ble to locate individually, but need to locate individually, but need to locate through the
localization approach. Normally, the localization of the sensor nodes could be classified as
the transmission range based classification and transmission range-free localization proce-
dures [2].
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Abstract

Since the coronavirus (COVID-19) outbreak keeps on spreading all through the world, scientists have been crafting varied
technologies mainly focusing on Al for an approach to acknowledge the difficulties of the epidemic. In this current worldwide
emergency, the clinical business is searching for new advancements to screen and combat COVID-19 contamination. Strategies
used by artificial intelligence can stretch screen the spread of the infection, distinguish highly infected patients, and be compelling
in supervising the illness continuously. The artificial intelligence anticipation can further be used for passing dangers by
sufficiently dissecting information from past sufferers. International patient support with recommendations for population testing,
medical care, notification, and infection control can help fight this deadly virus. We proposed the hybrid deep learning method to
diagnose COVID-19. The layered approach is used here to measure the symptom level of the patients and to analyze the patient
image data whether he/she is positive with COVID-19. This work utilizes smart Al techniques to predict and diagnose the
coronavirus rapidly by the Oura smart ring within 24 h. In the laboratory, a coronavirus rapid test is prepared with the help of a
deep learning model using the RNN and CNN algorithms to diagnose the coronavirus rapidly and accurately. The result shows
the value 0 or 1. The result 1 indicates the person is affected with coronavirus and the result 0 indicates the person is not affected
with coronavirus. X-Ray and CT image classifications are considered here so that the threshold value is utilized for identifying an
individual’s health condition from the initial stage to a severe stage. Threshold value 0.5 is used to identify coronavirus initial
stage condition and 1 is used to identify the coronavirus severe condition of the patient. The proposed methods are utilized for
four weighting parameters to reduce both false positive and false negative image classification results for rapid and accurate
diagnosis of COVID-19.

Keywords Machine learning - Image acquisition - COVID-19 - Diagnosis - Drug - Artificial intelligence

1 Introduction The fatal spread to in excess of 150 nations has profoundly

beeb seen leading to more than 22 million confirmed cases
The quickly advancing COVID-19 infection epidemic has  and 780,000 deaths globally as of the third week of August
drastically altered everybody’s life everywhere in the world.  (Aug. 19, 2020) [1, 2]. Compared to the statistics in mid-
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Keywords:

Power quality

Feature extraction
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Fast discrete s-trasform
PSO

Light GBM

IEEE-1159 standard

Presently, the issue of power quality (PQ) disturbances in electrical power system has been greater than before
owing to increased use of power electronics based nonlinear loads. This work has proposed a hybrid PQ detection
and classification algorithm that uses fast-discrete-S-transform (FDST) as feature extraction (FE) technique and
memetic firefly algorithm (MFA) based Light-gradient-boost-machine (LGBM) as a classifier. In general, 25 types
of PQ signals, comprising both single and multiple disturbances, are studied considering the IEEE-1159 standard.
A 3.2 kHz sampling frequency is used on ten cycles of distorted waveforms for the FE. The experimental results
clearly proves the effectiveness of the proposed approach with high detection accuracy (99.714% with synthetic

data and 99.66% with simulated data), less computational complexity and immune to noisy environments. To
end, this work has performed a comparative study with other contemporary FE techniques and classifiers, and in
addition with other previously published work.

1. Introduction
1.1. Motivation and incitement

The primary concern of electrical utility customers is the reliability
and quality of the electricity supply. The term electric power quality
(EPQ) broadly refers to maintaining a sinusoidal power distribution bus
voltage at rated magnitude and frequency [1]. Due to the advancement
and development of the electrical utility industry, the application of
power electronic equipment has been increased correspondingly which
is the main source to disturb the ‘quality of supply’ or ‘power quality
(PQ)’[2]. The basic PQ problems or PQ disturbances (PQDs) are voltage

sag, voltage swell, voltage interruption, harmonics, flicker, and notches,
etc. Moreover, a combination of these disturbances can also appear
simultaneously. Therefore, the effective detection and recognition of
PQDs are important for ensuring the reliability and improvement of
EPQ.

1.2. Literature review

Several intelligent methods for automatic recognition of PQDs are
reported in the literature [3,4]. In general, these intelligent methods
execute their tasks of automatic PQDs recognition in three basic steps: (i)
signal assessment and feature extraction (FE); (ii) selection of best suited

Abbreviations: EPQ, Electric power quality; PQ, Power quality; PQD, Power quality disturbance; FE, Feature extraction; STFT, Short-time Fourier transform; WT,
Wavelet transform; ST, S-transform; LGBM, Light-gradient boost machine; MFA, Memetic firefly algorithm; FDST, Fast discrete s-transform; EMD, Empirical mode
decomposition; HHT, Hilbert Huang transform; ANN, Artificial neural networks; SVM, Support vector machine; DT, Decision tree; KNN, K-nearest neighbor; ELM,
Extreme machine leaning; MAT, maximum amplitude versus time; MAF, maximum amplitude versus frequency; XGBM, Extreme Gradient Boosting Machine; GOSS,
Gradient-based One Side Sampling; EFB, Exclusive Feature Bundling; 7, General parameter; A, regularization parametr; /(-), loss function; yj, predicted class; y;,

original class; f;, fitness.
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Abstract

The mutually beneficial blend of artificial intelligence
with internet of things has been enabling many in-
dustries to develop smart information processing so-
lutions. The implementation of technology enhanced
industrial intelligence systems is challenging with the
environmental conditions, resource constraints and
safety concerns. With the era of smart homes and
cities, domains like automated license plate recogni-
tion (ALPR) are exploring automate tasks such as
traffic management and fraud detection. This paper
proposes an optimized decision support solution for
ALPR that works purely on edge devices at night-time.
Although ALPR is a frequently addressed research
problem in the domain of intelligent systems, still they
are generally computationally intensive and unable to
run on edge devices with limited resources. Therefore,
as a novel approach, we consider the complex aspects
related to deploying lightweight yet efficient and fast
ALPR models on embedded devices. The usability of
the proposed models is assessed in real-world with a
proof-of-concept hardware design and achieved

Abbreviation: ABC, a black cat; DEF, does not ever fret; GHI, goes home immediately.
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KEYWORDS Abstract The optical communication system is preferred over microwave and radio frequency
FSO:; communication systems because of license free operation. Simulative analysis of 10gbps bandwidth
Quality factor; using different optical communication channels have been performed in this paper. The different
LOS-FSO; modulation formats of QAM and PSK have been compared for its performances under all the three
OWGC; optical channels OWC, FSO, and LOS-FSO which are an unguided form of optical communication.
QAM; The optical channels under these modulation formats are extensively used in Digital Video Broad-
PSKQ casting Communication. The parameters such as Q-factor, BER and Eye height can be obtained by
g‘t er(.’;t;ate; varying the wavelengths in the range of 850 nm 1064 nm, 1330 nm and 1550 nm. From the design
andwi

and performance analysis, the system with the maximum Q-factor and minimum BER can be found

for the wavelength of 1064 nm.
© 2021 THE AUTHORS. Published by Elsevier BV on behalf of Faculty of Engineering, Alexandria
University. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

1. Introduction
* Corresponding author.
E-mail addresses: svimalphd(@gmail.com (S. Vimal), ynam@sch.ac.kr Free Space Optical (FSO) transmission is an optical
(Y. Nam). correspondence skill that exploits light spreading in free space

! Co-Corresponding Author. . .. .
. o . . . to transmit data for communication interchanges remotely.
Peer review under responsibility of Faculty of Engineering, Alexandria . . . . .
Free space infers air, space, vacuum, or something like air.

University.

https://doi.org/10.1016/j.a¢j.2021.06.038
1110-0168 © 2021 THE AUTHORS. Published by Elsevier BV on behalf of Faculty of Engineering, Alexandria University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.aej.2021.06.038&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:svimalphd@gmail.com
mailto:ynam@sch.ac.kr
https://doi.org/10.1016/j.aej.2021.06.038
https://doi.org/10.1016/j.aej.2021.06.038
http://www.sciencedirect.com/science/journal/11100168
https://doi.org/10.1016/j.aej.2021.06.038
http://creativecommons.org/licenses/by-nc-nd/4.0/

Wireless Personal Communications
https://doi.org/10.1007/511277-021-08764-x

®

Check for
updates

EESSMT: An Energy Efficient Hybrid Scheme for Securing
Mobile Ad hoc Networks Using loT

Priyanka Singh' - Manju Khari?® - S, Vimal®

Accepted: 1 August 2021
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2021

Abstract

Mobile ad hoc networks are attaining popularity to its highest currently, as the users
need wireless connectivity regardless of their geographical location. Threats of security
attacks are growing on the Mobile Ad-hoc Networks (MANETs). MANETs must require
a secure mode for communication and transmission which is rather challenging and vigor-
ous issue. With the aim of providing secure transmission and communication, researcher
worked explicitly on the security concerns in MANETS. Several secure protocols and secu-
rity methods within the networks were projected but utmost of the security measures in
their designs are not ruminated. Hence, a novel scheme is proposed in this paper for the
secure and reliable data transmission in MANETS under black hole attack constructed on
amended Ad hoc On-demand Multipath Distance Vector (AOMDYV) protocol of our base
scheme. This paper comprises AOMDV protocol for the multiple route discoveries along
with K-Nearest Neighbor (KNN) for nearest neighbor node selection and use False key-
build Advanced Encryption Standard (FAES) encryption scheme for cryptography method.
FAES algorithm is used with the aim of securing the IoT devices and data from the hard-
ware and network attacks. Also, the interaction of the scheme with the IoT based concepts
making our work even smarter to the users. The proposed scheme performance is stable
with higher throughput while that of base scheme. The quality of the proposed scheme is
measured in terms of energy consumption, EE-delay and throughput. The results of simu-
lation show that the Variance, EE-delay, energy consumption and throughput of proposed
FAES-AOMDV protocol is lower than the original AOMDV protocol. FAES-AOMDV
protocol ensures the secure transmission of data with least energy consumption in the pres-
ence of malicious nodes.

Keywords Mobile ad hoc network security - Internet of Things - Black hole attack - False
key-build AES - K-nearest Neighbor
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Title : DEEP LEARNING TECHNIQUE FOR IDENTIFYING REPLAY-ATTACKS IN A FACE LIVENESS SYSTEM
M.SwarnaSudhal, S.Manjula2, A Vaishnavi3

Abstract :

Face has recently attracted more attention in a number of fields because to its security features and its simplicity of use.
Face-based biometric technologies are widely used in various person identification applications. This is due to the fact that
human faces are the most easily identifiable features from day-to-day living and also store the most information. However,
despite ongoing attempts to spoof faces, facial recognition systems continue to be vulnerable to attack. The act of
damaging or attacking a face recognition system by gaining unauthorized access to the system and exploiting security
holes is known as spoofing. This may be accomplished by getting into the system without the agreement of an authorized
user. The act of damaging or attacking a face recognition system by gaining unauthorized access to the system and
exploiting security holes is known as spoofing. This may be accomplished by getting into the system without the
agreement of an authorized user. Attacks that involve faking one's visage provide a persistent risk to face-recognition
systems. Our goal is to create a system that will put an end to face spoofing, despite the fact that academics have created a
variety of face spoofing detection approaches that have demonstrated to be highly effective. Anyone is capable of fooling a
facial recognition system by uploading fake photos or videos of themselves, or by employing some other decoy to stand in
for an authorized user's face. The proposed work, which is based on an algorithm for a deep neutral network, suggests the
real spoofing prevention method by assessing the liveness of the face. Additionally, it offers defense against spoofing
attacks such as image masks, replay assaults, print photo assaults, and mobile photo assaults. The technique has a success
rate of 99%, particularly when applying the convolutional neural network (CNN) algorithm. In facial recognition systems, the
primary goal is to accurately differentiate between real and fake faces using the CNN approach. This is done to improve

accuracy.
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Abstract

Tamil Nadu, as a continental shelf, is currently confronted with a number of agricultural uncertainties that have
a negative impact on its productivity. These is a vast growth in population we are in need to improve the yield
of crop productivity. Due to the drastic climatic changes, farmers cannot expect the monsoon in the exact time.
Prediction of rainfall also impacts the yield of crop productivity. In the current situation, it is desirable to have
the ability to apply modern technical methods in the sector of agriculture. The majority of contemporary
approaches are inefficient and expensive. In the present scenario, machine learning techniques help us to
generate forecasts by creating a well-defined model from existing data. As a result, farmers can manage
agricultural concerns such as crop forecast, rotation, water requirements, fertilizer requirements, and protection
by employing these models. Due to the environments fluctuating climatic elements, it is necessary to have an
efficient technique to aid crop cultivation and assist farmers in their production and management. This strategy
may assist inexperienced farmers in increasing their agricultural yields. Machine learning techniques can be
used to offer a farmer with a model of recommendations to assist them in choosing the most appropriate crop
farming for a specific region. We present a machine learning-based agricultural yield prediction system based
on the K-Nearest Neighbor (KNN). The work of the proposed system is organized in to three phases: 1. In the
first phase, in order to select the most predominant features- the model initially performs an efficient pre-
processing technique by KNN. 2. In the second phase, the features selected are fed as an input to the KNN for
further processing. 3. In the final phase the proposed K-Nearest Neighbor (KNN) algorithm is analyzed by

comparing it with other Machine learning algorithms.

Keywords: Machine Learning, Crop Prediction, KNN, Euclidean distance
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Abstract: Let G = (V, E) be a connected graph. A subset S of V is called a y-free
set if there exists a y-set D of G such that SN D = (. If further the induced subgraph
H = G[V — 5] is connected, then S is called a cc-y-free set of G. We use this concept
to identify connected induced subgraphs H of a given graph G such that v(H) < v(G).
We also introduce the concept of v-totally-free and ~-fixed sets and present several
basic results on the corresponding parameters.

Keywords: Domination, domination number, y-set, v-free set, y-totally-free set, -
fixed set

AMS Subject classification: 05C69

1. Introduction

By a graph G = (V,E), we mean a finite, undirected and connected graph with
neither loops nor multiple edges. For graph theoretic terminologies we refer to [1].
For domination related concepts we refer to [2].

A subset S of V is called a dominating set of G if every vertex in V' — S is adjacent
to a vertex in S. The domination number v of G is the minimum cardinality of a
dominating set of G. A dominating set S of G with |S| = ~ is called a ~v-set of G. A
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Abstract

Generation Expansion Planning (GEP) is a problem that comprises multiple
contradictory features while planning to construct new generating units. It must be
solved by considering cost, reliability and environmental emission. Hence the

mathematical representations have been developed to be accurate, and to improve

the understanding of the multifaceted and contradictory aspects of the GEP problem.

In this studv. the Multi-Obiective Comnrehensive | earning Particle Swarm Ontimization
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problem. The objectives such as minimization of overall cost, decrement of the
pollutant emission and enhancement of reliability have been considered by
considering the constraints. The real-world MOGEP problem has been solved for
seven-year (from the year 2020 to 2027) and fourteen-year (from the year 2020 to
2034) planning span for the utility power system of Tamil Nadu state, India. The
problem is solved for four different cases with the consideration of retirement and
recuperation of the older generating units. coal, gas, oil, nuclear, hydel, wind, Solar-
photovoltaic (SPV) and biomass power plants were considered in this planning study.

The results establish the competence of MOCLPSO to produce well-spread Pareto

optimal non-dominated solutions of the MOGEP problem.
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Phase-Shifting Full-Bridge Converter for Electric Car Rapid Charging
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Abstract

In this paper, a DC-DC boost converter is favored at the front ends of the usual power electronic converters for electric car
rapid charging purposes utilizing Solar Photovoltaic System, which is included by a full-bridge converter with discontinuous
switching designs. The influence of circuitry parasite adds substantially towards power dissipation and lowers efficiency.
An effort is made on the overall system by incorporating the A-Source Boost Converter with the Phase Shifted Full Bridge
Converters that improve performance with high conversion efficiency and minimize the impacts of network parasitic. The
entire structure would be electronically managed, using efficient MPPT, including boosting techniques for solar conversions
and zero voltage switching on the full-bridge conversion via comprehensive protective measures. The system’s thermal design
must be complete to ensure efficient power density. For optimal efficiency, the voltage stability transition is increased from
Solar photovoltaic voltage of 25-75 VDC to start charging a rechargeable battery of 48 V with standard system parameters
of (200-250) W is focused with an operating frequency of 15 kHz at the boosting stage but also 120 kHz at the full-bridge
phase and is simulated using the MATLAB framework. The improved Incremental Conductance MPPT approach improves
the system’s photovoltaic performance. The 100 W experimental design is produced its technical performance in comparison
and examined to demonstrate the technical significance of the suggested converter.

Keywords Continuous conduction cycle - Improved incremental conductance - Maximum power point method - Phase-
shifted full-bridge conversion - A-Source boost converters - Zero voltage switching

1 Introduction

Despite escalating toxins produced by greenhouse gases
emission from traditional fossil-fuel-powered cars, elec-
tric vehicles are gaining popularity because they’re not
yet more beneficial to the environment and perhaps less
expensive than fossil fuel automobiles. Furthermore,
regarding EVs, a high electricity on-board minimum-
voltage DC-DC converters must transmit power from the
high-voltage battery to electrical components and indeed
the low-voltage battery [1]. Controlling but also suitable
system strategy for such a Hybrids MMC topologies, con-
sisting of a mixture of Full-Bridge with Half-Bridge com-
ponents in converters divisions, like a power system stage
of a back-to-back Modular Multilevel Converter, allowing
operations at changeable Grid voltage with a configurable
power factor [2]. Unique multiple-stage architecture with
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voltage control method focused with a dual bus enabling
bidirectional isolation DC-AC power converters. A New
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Abstract

Using MPPT and the Improved Non-Dominated Sorting Genetics (NSGA-II/INSGA-II) algorithm method for constant
switching with design optimization, this study prefers a solar photovoltaic incorporated dc to dc boosting converter at the
front ends of the existing methodology of DC-DC converters for electric vehicles battery charging applications. According
to the literature, the recognized converter architecture combined with traditional evolutionary computation like PSO and
GA results in low voltage gain, circuits parasitic effects that lead to low conversion efficiency, excessive output side rippling
contents, and subpar controller’s performances. By combining the reconfigured SEPIC Converter (MSEPIC) with MPPT-
based NSGA-II methodologies, an exertion is designed to improve the overall performance of the system. This improves load
side performance in terms of conversion accuracy and greater voltage gain attributed to the impact of a coupled inductors,
and minimizes the effects of circuit parasitic. The ideal gained constants generated by the suggested optimal solution lower
the outputs side dc rippling contents. To achieve effective power density, the system’s temperature layout should be finished.
With basic process variables of (600-650) W is fixated with a controlling frequency of 15 kHz at the boosting phase and is
designed to simulate using the MATLAB structure, the voltage stability transformation is improved from Solar photovoltaic
voltage of 25 VDC to 75 VDC to start charging a battery pack of 48 V. The batteries’ impedances is configured as an RC
demand with serial capacities of 12 V and 7 Ah, respectively. The system’s photovoltaic efficiency can be enhanced by the
upgraded Incremental Conductance (IC) MPPT method. To show the technological importance of the recommended con-
verter, a 100 W experimental design is created and its technical performances are contrasted and investigated.

Keywords Solar PV - Output voltage Gainer - RC (resistive and capacitive load) - Circuit parasites - Non-dominated
Sorting Genetic Algorithm (NSGA-II) - Maximum Power Point Tracking (MPPT)
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Abstract: Customers are now also worrying about restricting factors in the Electric Vehicle industry
like battery life, charge station location, power grid capacity, restricted drive range, and slow battery
charging. However, there is a rise in Electric vehicles and Emergency Solar-to-Electric Vehicle Battery
Charger (SEBC) is recommended. It offers a practical way to charge Electric cars in critical situations.
Based on the state of charge (SOC), capacities, and vital factors, the proposed smart charger can
charge another Electric vehicle. Smart chargers can control Output voltages and immediately deliver
current into an Electric vehicle. These qualities are achieved by the model-free non-linear integral. The
Back-stepping controller (MF-NIBC) is used for managing battery charger Output voltage. By using
the critic networks with the deep deterministic policy gradient (DDPG), the MF-NIBC controller
is adjusted. Though many solutions to these limitations have been put forth, it offers low efficiency and
minimum cost-effectiveness. Therefore, this study proposes a brand-new battery charger called the
Emergency Solar-to-Electric Vehicle Battery Charger (SEBC). Last but not least, real-time experiments
based on the OPAL-RT configuration to verify the viability and application of the suggested Solar-to-
Electric vehicle battery charging features.

Keywords: Electric vehicle, Quick charger, Sliding mode controller, System learning, Dual Active Bridge.
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1. INTRODUCTION

The transport industry is rapidly switching from gas-powered
cars to electric vehicles due to the pollution produced by these
vehicles and their influence on climate change (Iyer et al.,
2018). The Electric vehicle encourages low Energy use and
minimizes carbon emission (Fuinhas et al., 2021; Gryparis et
al., 2020). Yet, it includes the battery's life span, speed of the
charger, and access to the station for charging and the
Electric vehicle industry usage is constrained by costs and
travel lengths (Asna et al., 2021; Tu et al., 2019). The restricted
range of EVs is the most important obstacle to their broad
adoption (Krishna, 2021). People are concerned about their
Electric Vehicle's battery running out while on long trips in
places with no charging options.

To handle this, charging spots have been installed in both city
and country areas. Yet, it is not enough to serve all EVs and
these charging points are scant and somewhat apart in rural
regions. Additionally, it is not cost-efficient (Sheng et al.,
2021). Using this technique, EVs can assist one another by
sharing 5—15 percent of the charge in their batteries in a critical
situation. But, battery-specific details like charge condition,
Voltages, current, capacities, and charging time are essential
to assuring a secure and convenient system. Notably, the
charger and charging procedure should have been made more
reliable. By using smart controller, it can be accomplished.

Some control strategies include Model prediction controller
(MPC) (Li et al., 2019), slide mode controller (SMC) (Ahmed
et al., 2021; Mallik et al., 2018), Active Disruption Rejections
Controller (ADRC) (Aboudrar et al., 2020), Backstepping
controller (Song et al., 2021), and Long Short-Term Memory
(LSTM) neural networks (Chang et al., 2021), have been
devised by modern researchers for use with EV chargers.
However, the majority of powerful controllers necessitate an
in-depth recognition of the system model. These techniques
are incapable of correctly stabilizing the Electric Vehicle
charger when variability and unmodeled dynamics occur. To
address this issue, Model-free Backstepping control can be
used on systems without defining the model (Younes et al.,
2016). Also, it includes certain parameters and it is developed
using a variety of techniques, such as fuzzy logic, Meta
heuristic algorithm, and neural network Zeitouni et al., 2020;
(Gheisarnejad & Khooban, 2019) Wu et al., 2021). In(Precup
et al., 2022), the iterative Feedback Tuning, Intelligent PID
Controllers, Model-Free Sliding Mode Controllers, Model-
Free Adaptive Controllers, Hybrid Model-Free and Model-
Free Adaptive Virtual Reference Feedback Tuning controllers
and Hybrid model-free and model-free adaptive fuzzy
controllers were used for tuning process which was observed
and studied. This procedure deals with the structural,
operational, and behavioral components of the company,
perceived as an intricate dynamic system, suggesting a design
and administration technique modeled after the human brain,
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Abstract In this paper, a standalone Photovoltaic (PV)
system with Hybrid Energy Storage System (HESS) which
consists of two energy storage devices namely Lithium Ion
Battery (LIB) bank and Supercapacitor (SC) pack for house-
hold applications is proposed. The design of standalone PV
system is carried out by considering the average solar radia-
tion of the selected city. During the frequent load variation
conditions, the Supercapacitor can discharge its energy since
it can discharge high current with less time and during con-
stant load condition LIBs take care of supplying required
energy to the load. In this system, P&O algorithm is used
for Maximum Power Point Tracking (MPPT) to achieve
higher efficiency. MATLAB-Simulink is used to evaluate
the performance of the proposed standalone PV system with
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HESS under various solar irradiance as well as AC loading
conditions.

Keywords Hybrid energy storage system (HESS) -
Lithium ion battery (LIB) - Photovoltaic (PV) system -
Supercapacitor (SC)

1 Introduction

PV system is classified as standalone, grid connected and
hybrid categories. A standalone or off-grid system is the
one which is not connected to the power grid [1]. The fun-
damental basic difference between the ON-Grid and OFF
Grid system comes from the energy storage features. Energy
storage system is essential for the operation of standalone
PV systems and which maintain the availability of power
supply to the required loads and increase the system reli-
ability. Energy storage systems can be in many forms and
sizes. Storage options include batteries, thermal, or mechani-
cal systems. All of these technologies can be paired with
software that controls the charge and discharge of energy.
The ESSs are classified as Electrical Energy Storage
Systems (EESS), Electrochemical Energy Storage Systems
(ECESS), Mechanical Energy Storage Systems (MESS), and
Hybrid Energy Storage Systems [2]. In EESS, the SCs and
super conducting magnetic devices (SMD) are used. The
batteries and fuel cells are coming under ECESS category.
The MESS which includes flywheel (FW), compressed air
energy storage (CAES) and pumped hydro energy storage
(PHES). The HESS is one which is using combination of
above mentioned categories. In HESS, Battery-SC, combi-
nations of Battery Energy storage systems (BESS), BESS-
FC and SC-Fuel cell (FC) combinations are frequently used.
Among these hybrid storage systems, BESS-SC is popular
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Impact of CIGS, CdS and i — ZnO film thickness, temperature on efficiency

enhancement of CIGS solar cells
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In an attempt to enhance solar light photon to electron transformation proficiency of copper indium gallium selenide (CIGS)
solar cells, computational exploration has been accomplished through numerical simulation. The SCAPS program was utilized
to simulate enactment of CIGS. The electrical, optical properties of CIGS such as band diagram, current density,
recombination current, IPCE and current — voltage efficiency was analyzed. The electrical, physical properties, thicknesses of
individual layers comprising CIGS, CdS and ZnO were optimized along with their operating temperature. The CIGS solar
cell efficiency analysis was executed and analyzed in the AM1.5 spectrum. The depth of CIGS, CdS and ZnO layers in CIGS
solar cell determines the efficiency. The simulated optimization of CIGS properties is encouraging for enhancing the CIGS

solar cell proficiency.

Key words: CIGS solar cells, SCAPS, CdS and ZnO layers, IPCE.

Introduction

Solar energy, a potential renewable energy can
ameliorate the energy crisis of the globe. The growth,
need for photovoltaic device market is exponential at
present. The silicon based first generation solar cells
are highly efficient, needs advanced fabrication
techniques and very expensive [1-5]. The second-
generation solar cells constructed on copper indium
gallium diselenide alloys (CIGS) are encouraging due
to good stability, cost effective, manufacturing flexibility
and long-life time etc. [6-9]. CIGS has attained high
conversion efficiency due to suitable band gap, high
absorption coefficient etc. CIGS has shown 23.4%
efficiency and well behind the Shockley-Queisser limit
[10, 11]. Hence, reducing thickness of CIGS absorber
coating reduces indium and gallium quantity and cost
[12, 13]. This aims to develop low cost CIGS and to
improve the efficiency by means of doping, apt
thicknesses of functional layers, modifying the CIGS
structure and suitable layer materials etc. [14, 15]. To
improve the efficiency of CIGS, numerous thicknesses
of CIGS absorber layer, ZnO and CdS were explored.
The electrical, optical properties and efficiency of the
predicted CIGS structures were numerically investigated
and improved the CIGS performance. In modified
CIGS structure, CIGS absorber layer, ZnO and CdS
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was varied much to investigate their performance to
optimize the CIGS solar cells. The current density of
electrons and holes, generation, recombination currents,
current — voltage behavior and incident photon to
electron conversion efficiency etc., were analyzed
thoroughly. The operating temperature of CIGS,
thicknesses of CIGS absorber coating, ZnO and CdS
influences the optical, electrical and efficiency
characteristics the solar cell remarkably. From these
investigations, an optimized structure with CIGS
thickness of 1.5 pm, CdS with 0.07 pm depth, an i-
ZnO film with 0.07 um thickness has upgraded
effectiveness of CIGS. CIGS with these improved
features has shown the efficiency of 11.54%. Hence,
the performance parameters varied in this research are
capable of generating better efficiency in comparison
with conventional CIGS solar cells.

2. CIGS Structure, Simulation

Numerical simulation of CIGS is accomplished by
dint of employing the SCAPS-1D program (version
3.3.02) under the standard solar irradiation spectrum
AM1.5 Global conditions and with incident light power
of 1000 W/m?.

This SCAPS-1D program mathematically utilizes
Poisson equation, holes continuity equation and
electron continuity equation for determining the
semiconductor behavior. The studied CIGS structure is
depicted in Fig. 1. And, physical factors of all layers
used in the program are presented in Table 1.
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Abstract

Every driver in a fleet has to make hundreds of minute decisions every day that affect their safety and the safety of others. At every point,
from lane-changes to speed to distractions, opportunity exists for something to go wrong. From driver error to mechanical failure to simple
bad luck, decisionmaking is both impactful and unavoidable. Most companies work hard to hire quality drivers and ensure proper training
procedures are in place, but even the best drivers are susceptible to human error. Leveraging a Vehicle Monitoring Program can be a great
asset for fleets. In existing system, the vehicle parameters are measured using required sensors and the data is processed using Arduino
microcontroller and the measured parameters are sent to the web server using GSM. The stored data is accessed through a website using a
browser. The computing and data transferring capabilities are limited due to the microcontroller and GSM. Another problem is only one or
two parameters can be measured using a single product. Our proposed system takes advantages over the existing system in the area of
computing, data transferring and data presenting. The main motto of this project is to integrate all the individual products into one single
product which suits in all types of vehicle and to access it through a user-friendly android application. All the required parameters are
measured using desired sensors and they are connected to Node MCU. It will transfer the data to the cloud seamlessly using built-in Wi-Fi
module and an external LTE modem. The vehicle can be monitored by accessing the data through the android application.

Keywords: Live tracking, GPS, Android Application, Theft and Accident detection..

I. INTRODUCTION

This project is intended to ensure the safety of the people. Now 70% accident belongs to the road way of transport. To prevent
this, it is designed with more precision and accuracy. The only motive is to equip people with 100% safety automated system,
and it starts with vehicles safety not only for the users and for the vehicles thus it prevents the robbery also. It also paves way
for the harassment preventive measure for the passenger in the car thus provides 100% security for the people that harassments
are maximum now a days. It majorly concentrates on robbery of the vehicles that it has inbuild theft alert system and thus
provides the live location of the vehicles. It ensures that it can prevent the owners of the vehicles from the cheating that are
made by the drivers in harassment and fuel mafia. So, in conclusion the only objective is to make the project in such a way
that it ensures people with 100% safe and secured at cheaper rates.

Il. LITERATURE SURVEY

[1] BrianOlszewsk (et al), [2013] asdiscussed in paper about present manuscript proposes a novel mobile robot navigation
technique using a customized RFID reader with two receiving antennas mounted on the robot and a number of standard RFID
tags attached in the robot’s environment to define its path. The paper deals to design for skilled navigation in mobile robotics
usually requires solving two problems pertaining to the knowledge of the position of the robot, and to a motion control strategy.
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Food waste is a common issue at several places such as colleges, schools and workplaces these days. It is estimated that the world population
hits 9 billion by 2050 however lesser attention is given for wastage of food in many countries. This result in high demand for the food in
future. The main objective of our work is to analyse and reduce the food waste. The proposed system finds a solution to reduce the food
waste problem. A new approach is developed where the main focus is on measuring the food waste and recommending the competent
authorities to change the menu according to the report generated by the food waste monitoring system. A display is placed in the system
where every individual’s real time food waste is displayed and the same is communicated through a message to the admin about the wastage
of food. The data of food wastage is also saved in cloud for future reference. The proposed model creates a parallel result to give a detailed
report to the management and the admin about the amount of excess food each time. The result of the proposed system will reduce the
amount of food being cooked the next time. By incorporating Internet of Things (IoT) the food wastage date will be stored and transferred
automatically at every instant. RFID (Radio Frequency Identification) sensor is used to monitor the wastage of individuals. Dustbins are
opened only after the scanning of RFID tag provided to every individual.

Keywords: Internet of Things, IoT Gateway, microcontroller, SMS.

l. INTRODUCTION

T In India, the private sector grew swiftly as a result of the adoption of a mixed economy. causing rapid urbanisation. The
percentage of people living in cities was 11.4% in 1901, 28.53 percentage in 2001, and 31.16 percentage in 2011. By 2030, the
World Bank predicts that more than 40% of the country's population would be living in cities [1]. According to a 2017 study in
the Times of India, India's metropolitan population generates a staggering 62 million tonnes of rubbish each year. Only around
22 to 28 percentage of this trash is processed, while the remainder is left to rot. This pollutes the air, hurts the environment,
causes a slew of fatal diseases, and slows economic growth. The primary challenge that India is currently grappling with is
'waste management.' Solid trash and liquid waste are the two types of waste, both of which are destructive [2-3]. The three
main sources of liquid waste are residential regions, industrial areas, and commercial sectors. Contaminated industrial water,
home garbage, and so on is examples. Solid trash consists of objects such as metal and tin scarps, food waste, and old
furniture, among other things.

In India. workers remove rubbish from bins every two to three days, but if the dustbins are full with dust, there are no options
for cleaning them. It causes garbage overflow, resulting in an unsanitary atmosphere and the spread of various diseases. It is
the result of the government's lack of ability to inspect whether the dustbin is full or not before the scheduled waste collection
day. This current model or strategy of rubbish collection does not work well when the population grows at a rapid rate.

The main purpose of this essay is to design a prototype for future bins in which the contents can be recycled. The status of bins
based on their depth is transmitted to officials once they are full, as well as to make the bin lids open and close automatically
when people arrive, improving the hygiene of the surrounding areas. IoT device ESP 32 system [4.5] for monitoring and
controlling of the food waste. RFID sensor and ultrasonic sensor [6] is used to monitor and measure the food wastage of
individuals. The measure data is securely transferred via the internet.

Il. METHODOLOGY

The following section deals with methodology of our system. The figure 1 shows our basic block diagram. It consists of
sensor, display device and power source.
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ABSTRACT

The project proposes a novel design for creating a system based on an ESP 32 microcontroller. It is used to remotely
monitor the voltage, current, power, temperature, and breaker condition of a transformer in a substation and to
protect the system from changes in the parameters listed. The goal is to continuously monitor the electrical
characteristics using a LoRa modem and so protect the distribution transformer from burning due to limits such as
overloads, overheating, and transient voltage. If any of these values exceed the limit, the entire unit is shut down by
activating an Electromagnetic Relay. This relay is activated when the parameters surpass the predefined threshold
levels. The relay also serves as a circuit breaker, shutting down the main power source. The transmission substations
are normally located in the area with inadequate mobile networks, hence LoRa communication is used to
continuously deliver the instantaneous values to the intermediate station.

Keywords: LoRa, Substation Monitoring, Transformer Control, Circuit Breaker
I. INTRODUCTION

The automatic control of the power system using instrumentation and control devices is known as power-system
automation. In order to regulate the components of the power system, substation automation refers to the utilisation of data
from control and automation capabilities located within the substation as well as control orders from remote users.The
terms are frequently used interchangeably since substation integration is necessary for full substation automation. Processes
involved in the production and delivery of power are included in the automation of the power system. Power supply
systems in the substation and on the pole are monitored and controlled to cut down on outages and lengthen their duration
when they do happen. For power-system automation, a system communications protocols, and communications techniques
is used. The group of devices that make up the physical systems known as "power systems" are electricity generation,
transmission, and distribution. The group of gadgets that keep an eye on manage, and safeguard the power system is
referred to as the “instrumentation and control (1&C) system." Several automated power systems are kept track of. LoRa,
which stands for "long range," is a physical, exclusive radio communication method. It is based on chirp spread spectrum
(CSS) technology-derived spread spectrum modulation techniques. It was created by Cycleo (patent 9647718-B2), a
Grenoble, France-based business that SemTech eventually purchased. The communication protocol and system architecture
are specified by LoRaWAN. ITU-Y.4480 T's standard for LoORaWAN has been approved by the organisation (ITU). The
open, non-profit LoRa Alliance, of which SemTech is a founding member, is in charge of overseeing the continuous
development of the LoRaWANprotocol.In order to wirelessly connect battery-operated devices to the internet in local,
regional, or global networks, LoRa and LoRaWAN establish a Low Power, Wide Area (LPWA) networking protocol that
focuses on important Internet of Things (1oT) criteria such bi-directional communication, complete security, mobility, and
localization services are some of the needs. As opposed to a wireless WAN, which is intended to connect people or
organisations and transmit more data while consuming more power, this sort of network is low power, low bit rate, and loT
enabled. The LoRaWAN data rate per channel varies from 0.3 kbit/s to 50 kbit/s. The upper networking layers were lacking
because LoRa only defines the lower physical layer. One of the many protocols created to specify the top levels of the
network is LoRaWAN. The LoRa Alliance maintains LoRaWAN, a cloud-based media access control (MAC) layer
protocol that primarily serves as a network layer protocol for LPWAN gateway and end-node device communication
management.

The long-range communication link is made possible by the LoRa physical layer, while LoRaWAN defines the network's

communication protocol and system architecture. Moreover, LoRaWAN is in charge of controlling all devices'
communication frequencies, data rates, and power. Asynchronous devices in the network only communicate when they
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Abstract

The Three Phase Power Supply Phase Selector device is critical for the operation of all medical equipment, particularly medical ventilators.
Because of COVID 19, the need for ventilators has increased significantly. However, hospitals in rural areas are experiencing single-phase
failure and low voltage in distribution lines, which causes interruptions in ventilator operation. This paper proposes an automatic Three Phase
Power Supply Phase Chooser with a Programmable Logic Controller (PLC) to keep all medical ventilators running without disruption,
especially in the occurrence of single-phase failure. During a phase failure, the proposed system automatically connects the ventilator to the
another available phase in a very short period. The PLC detects the restoration of the phase of the single-phase supply and automatically
reconnects the ventilator to the restored phase. It also aids in maintaining an uninterrupted power supply to critical single-phase medical
appliances. It also protects sensitive single-phase medical equipment from damage and burnout. This system can be used in a variety of
locations where critical single-phase medical equipment must operate continuously and without disruption. The key benefit of this controller
is that it is reliable, easily programmable, and flexible.

Keywords: PLC, Phase Changer, Power, Phase chooser, Power system, Voltage collapse, Power instability, outages

INTRODUCTION

Many electrical consumers fed with three-phase electrical supply system, but only single phase is connected to many individual
loads. In distribution transformer, sometimes it is happened that one of the three phases gets blown out due to faults in the
feeder or tree branches falling on the overhead line or insulation failure or other reasons. In that case consumer load connected
to faulty phases gets interrupted. This controller helps that the load connected to the faulty phase is temporarily connected to
other available phase of three phase supply. This phase selector technology which connects load with the available phase
temporarily until the faulty phase gets restored. However, the controller system focuses on the design of an R Y B phase
selector using PLC. The flexibility of the controller system is increased because it does not require any micro controllers,
hardware interfaces to connect all industrial sensors, actuators, relays, switches with the microcontrollers. PLC is created in
accordance with the IEC specifications which are typically at a range of current/voltages. Additional hardware setup is not
needed to connect all inputs and outputs with PLC. This controller helps that the loads connected to the phase in industry/
hospitals etc. can be temporarily connected to one of the other two working phases. The controller connects the load to the
available phase automatically and restore to the actual phase when the failure phase are restored. Human intervention is reduced
in this system; hence it increases the flexibility in the process control. Ephrem Ryan Alphonsus et.al concludes that the PLCs
can be used for many applications whether it is of simple or complicated control system [1]. Nowadays, many of the control
logic are being executed by the PLCs. According to Ofualagba G et.al [5], an intelligent control circuit is essential for careful
and smooth selection channel at particular time to feed power to the single phase load without notice of outage. According to
Vipula Tippa et.al [4], the importance of the power supply phase selector is predominant in case of operations and emergency
treatment in hospital. Hence the automatic phase selector is essential to operate single phase essential loads without
interruption.

RELATED WORKS

F. U. Nweke et al. [2] have designed the Automatic three phase power system selector with comparator unit could results
complication in the circuit connections as well as separate protection system needed to protect the ICs, capacitors, resistors etc.
against sudden increase in voltage in the distribution grid. Namita R. Chavan et al. [3] have implemented the Automatic active
phase selector with arduino unit which may need extra hardware arrangement to connect the power circuit load with arduino.
Ofualagba G et al. [5] have demonstrated Automatic Phase Selector and Changeover Switch for 3-phase supply with ATmega

- Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 7 | 2022 4818




\% International Journal of Advances in Engineering and Management (IJAEM)

—

JAEM

Volume 4, Issue 6 June 2022, pp: 1534-1544 www.ijaem.net

An Intelligent Systemto Detect Faultsand
Condition Monitoringin Transformers

Muthu Krishnan®, Sathya®, Thangam®

RamcolnstituteofTechnology,Rajapalayam*

Submitted: 05-06-2022

Revised: 17-06-2022

Accepted: 20-06-2022

ABSTRACT:Thispapermainlyproposesageneralov
erviewabouttransformer condition
monitoring.Winding deformation could be a
common drawback that takes place inside in
operation power transformers because of numerous
internal and external conditions because of their
progressive nature, winding deformations ought to
be detected and corrected as they emerge, the sole
reliable technique to notice such faults at this stage
is that the frequency response analysis that is
conducted offline. In this paper, we tend to
proposing a concept to notice power electrical
device inchoate winding deformations in real time
through measure voltage and current level in
electrical device. during this technique, we tend to
square measure observation the live standing of
electrical device victimization low value and
simply out there sensors. Winding deformation
could be a common downside that takes place
among operative power transformers because of
varied internal and external conditions because of
their progressive nature, winding deformations
ought to be detected and corrected as before long as
they emerge. sadly, the sole reliable technique to
observe such faults at this stage is that the
frequency response analysis that is conducted
offline. In this technique, we have a tendency to
observe the live standing of electrical device
mistreatment low price and simply accessible
Sensors.

I. INTRODUCTION

An electric power supply system includes
the generating station, transmission lines and
therefore the distribution system. In generating
station, power is generated by 3 section alternators
operative in parallel. To transmit the electricity
from the purpose of generation to the top user, AN
interconnected network of electrical grid s
employed. The network of electrical grid consists
of calculable range of generating stations, high-
voltage transmission lines and distribution lines. we
all know that once a coffee voltage power is

transmitted over long distance, the facility loss we
have a tendency to acquire are going to be a lot of.
Winding deformation could be a common
downside that takes place among operative power
transformers because of varied internal and external
conditions. because of their progressive nature,
winding deformations ought to be detected and
corrected as before long as they emerge. sadly, the
sole reliable technique to observe such faults at this
stage is that the frequency response analysis that is
conducted offline. during this paper, we have a
tendency to ar proposing an inspiration to observe
power electrical device inchoate winding
deformations in real time through activity voltage
and current level in electrical device. during this
technique, we have a tendency to ar observation the
live standing of electrical device mistreatment low
price and simply accessible sensors. Winding
deformation could be a common drawback that
takes place inside in operation power transformers
because of numerous internal and external
conditions. because of their progressive nature,
winding deformations ought to be detected and
corrected as presently as they emerge. sadly, the
sole reliable technique to notice such faults at this
stage is that the frequency response analysis that is
conducted offline. during this paper, we tend to
square measure proposing a concept to notice
power electrical device inchoate winding
deformations in real time through measure voltage
and current level in electrical device. during this
technique, we tend to square measure observation
the live standing of electrical device victimization
low value and simply out there sensors.

Il. METHODOLOGY USED FOR IOT
MONITORING SYSTEM

According to statistical data, winding
deformation represents the main failure mode in the
current worldwide power transformer fleet. The
current  conventional techniques to detect
transformer winding deformations including sweep
frequency response analysis (SFRA), short-circuit
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Abstract

Power plant recuperation is conventionally designed for old units that can be upgraded to yield additional capacity,
and intends to extend their life. Recuperation procedure depends on many physical factors such as generating unit
types, locations, finance etc. In this study, Generation Expansion Planning (GEP) problem has been solved by
considering the retirement and recuperation of thermal power plants. Particle Swarm Optimization (PSO) and Local
Stochastic Search Particle Swarm Optimization (LSSPSO) algorithms have been applied to solve the GEP problem by
considering the objective functions such as minimization of cost, minimization of emission and maximization of
reliability. The real-world power system of Tamil Nadu, an Indian state has been considered for investigation. The
problem has been solved for 7-year (till 2027) and 14-year (till 2034) planning horizons for four different scenarios.
The results show that the combined consideration of recuperation and retirement of thermal power plants
considerably reduces the cost of planning and the emission.

KeyWords:Thermal Units, Recuperation, Generation Expansion Planning, Least Cost, Minimum COzEmission, Tamil Nadu
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1. INTRODUCTION voltage stability, system reliability, transmission
planning, have been solved by Particle Swarm
Optimization (PSO) algorithm [6]. Especially, the
minimal emission based capacity expansion
problem has been solved using PSO and the authors
have concluded that PSO performs virtuous due to
less number of parameters and resulted with stable
convergence [7]. Recently, the technical and
economic aspects of GEP problem have been
presented to satisfy the load growth and operating
costs over the planning period by considering the
reliability indices such as loss of load expected
So as to S(_)lv_e t}_le comple_x GEP problems (LOLE) and expected energy not served (EENS) [8].
several optimization techniques have been Least cost and CO; emission based GEP problem

applied [5]. In recent times, numerous power have been solved to meet the load growth and
system problems such as economic dispatch,

The consumption of electricity keeps on
increasing worldwide, especially in the
developing countries like India [1]. Hence,
suitable generation expansion plans are
important to operate the power system safe
and reliable [2]. Generation Expansion
Planning (GEP) refers to the selection of
optimal type of power plants, capacity,
location and time for installing new generating
units for fulfilling demand at least cost [3, 4].
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Abstract

Advanced Driver Assistance Systems (ADAS) are quickly becoming one of the most intriguing
research topics pursued by automakers to improve traffic safety and transportation effectiveness.
Over the last ten years, ADAS has increased driving safety. These are the systems that aid drivers in
improving vehicle safety while they are on the road by taking the appropriate action in response to
potential hazards to vehicle safety. Since road traffic accidents account for over 35.2% of all
accidental deaths and are the sixth most common cause of death in India, there is a pressing need
for study into this issue. The adaptive pre-processing methods needed to extract additional features
from the photos in our dataset are presented in this study. Here, the algorithms for movement
anticipation are discussed along with inside and outside feature extraction strategies. It then
contrasts the results with conventional categorization methods.

Keywords: Anticipation, ADAS, Vehicle, Autonomous, NHTSA.

DOI Number: 10.14704/nq.2022.20.10.NQ55432

NeuroQuantology 2022; 20(10): 4485-4498

1. Introduction
One of the most serious causes of unnatural
deaths nowadays is traffic accidents. The
majority of traffic accidents happen as a result
of the driver's negligence or incapacity to
recognise potential risk in time. Therefore, the
automotive research community and car
manufacturers are concentrating on proactive
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driving aid system technologies that may
significantly increase driving safety [1]. We
further evaluate the data to determine the
severity of the issue. Figure.1l shows that the
primary cause of unintentional traffic fatalities
is reckless and risky driving, which is a
powerful incentive to solve the driver aid
issue.
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COVID-19 is known in recent times as a severe syndrome of respiratory organ (Lungs) and
has gradually produced pneumonia, a lung disorder all around the world. As coronavirus is
continually spreading rapidly globally, the computed tomography (CT) technique has been
made important and essential for quick diagnosis of this dangerous syndrome. Hence, it is
necessitated to develop a precise computer-based technique for assisting medical clinicians in
identifying the COVID-19 influenced patients with the help of CT scan images. Therefore, the
multilayer perceptron neural networks optimized with Garra Rufa Fish optimization using
images of CT scan is proposed in this paper for the classification of COVID-19 patients
(COV-19-MPNN-GRF-CTI). The input images are taken from SARS-COV-2 CT-scan dataset.
Initially, the input images are pre-processed utilizing convolutional auto-encoder (CAE) to
enhance the quality of the input images by eliminating noises. The pre-processed images are fed
to Residual Network (ResNet-50) for extracting the global and statistical features. The
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ARTICLE INFO ABSTRACT

Keywords:

Hole and electron transport layer
Capuchin search algorithm
Tandem-perovskite solar-cell

This manuscript proposes a hybrid method for determining the effects of contact-electrode and light-power in
tandem perovskite solar-cell (PSC) efficiency. The proposed system combines the Capuchin-Search-Algorithm
(CapSA) and the Wild-Horse-Optimizer (WHO), together known as CapSA-WHO method. The proposed work
creates the following major contributions: (i) investigating the composition of the tandem Perovskite Solar-Cell
(SC) layer; (ii) investigating the effectiveness of PSC depending on Formamidinium and tin; (iii) modelling
proficient hybrid solar cells; and (iv) analyzes the performance of the proposed SC. The CapSA-WHO technique is
used to examine the effect of absorbent layer materials and optimize the devices. This work also investigated the
impacts of various materials, such as hole and transport layers, as well as metal back contact, absorber layer
flaws, light radiation power, and so on. Moreover, the influence of temperature variation on absorber layer defect
density on solar cell is examined. The proposed CapSA-WHO hybrid method is executed in MATLAB or Simulink
site and its performance is compared to existing methods. The system gives an optimal solution with minimal
computing time by employing the CapSA-WHO technique. Furthermore, the proposed method discovered min-
imum fault density to attain maximum device efficiency.

1. Introduction

Currently, using the rapid growth of society, the fossil-fuel con-
sumption has been intensively maximized to lead the major environ-
mental issues containing global warming, pollution, and climatic-
change (Pang et al., 2017; Smith, Hoke, Solis-Ibarra, McGehee, & Kar-
unadasa, 2014). Nowadays, the pressing problem of the global energy
disaster is produced with limiting natural resources and maximizing
electricity prices (Rajesh, Shajin, & Kannayeram, 2022; Wali, Iqbal, Pal,
Lowe, & Jose, 2018). Few potential renewable energy sources are
currently being used to solve this issue are wind, hydro, geothermal and
solar (Shajin, Rajesh, & Nagoji Rao, 2022; Yao et al., 2017). Solar ra-
diation constantly reaches the planet, amounting to 170,000 TWh, or
10,000 times the amount of energy required by humans in a year (Chen
et al., 2016, 2019; Loper et al., 2014). Organic-inorganic halide perov-
skite photovoltaic (PVs), a decade old is attained by imposing power
conversion efficiencies (PCEs) as well as meet the industrial stability
requirements (Shajin, Rajesh, & Raja, 2022; Le-Duc, Nguyen, & Nguyen-
Xuan, 2020). For commercialization, several perovskite PV technologies
of every perovskite tandem solar cells (PTSCs) are front runners (Rajesh,

* Corresponding author.

Shajin, & Kumaran, 2022; Ghasemian, Ghasemian, & Vahdat-Nejad,
2020). The combination of narrow perovskite back cell band gap and
broad perovskite front cell band gap results in PTSCs (Zhu, Bai, et al.,
2016). To meet the industrial energy requirements, 2% PCE solar panels
cover 10% of industrial deserts. In several countries and regions, the
commercial solar modules based on silicon and CdTe is installed (Zhang
& Toudert, 2018; Zhang et al., 2017). But, the challenges of high cost
and related pollution also use the large scale limit. The global PV market
is dominated by silicon wafer-related SC composed of crystalline-silicon
(c-Si) and mono-crystalline silicon (m-Si). Because of the correct pro-
duction procedure, the PSC has a great manufacturing cost than other
solar-cells (Chan, Wright, Elumalai, Uddin, & Pillai, 2017; Sun, Kripa-
lani, & Chi, 2023). PSC are made at low temperatures by utilizing the
roll-to-roll technique on lightweight, flexible substrate to save costs
(Zhang & Park, 2023). According to preliminary study, hybrid organ-
ic-inorganic perovskite (HOIPs) are hopeful materials for subsequent
generation solar cells based on its superior photovoltaic properties
(Bella, Renzi, Cavallo, & Gerbaldi, 2018). In Historical, first, hybrid
organic-inorganic perovskite (HOIP) are used in solar cells (Yang et al.,
2018) in 2009 as color in dye-sensitized solar cells (SC) (DSSC) (Zhu,
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In general, the malicious hackers can infiltrate tens of thousands or millions of insecure computers, disable infrastructure, shut
down networks, and access personal information. The hackers use some security vulnerabilities in the network to steal and use
the required data. And things like the buck they do with advanced technologies are constantly providing them with the data
they need, not just once and no matter how protective the firewalls on the Internet are, there is still an increase in cybercrime.
This was affected the Quality of Service (QoS) of a wearable device. In this paper, an improved QoS model was proposed to
enhance the IoT smart systems. This algorithm was helpful to prevent the smart IoT device from the vulnerable hacking. This
system was compared with the existing algorithms, and the results are displayed the below sections. The suggested method
performs more than 96 percent of input entry authentication and about 3 percent of password cracking actions. The source
code security management was then upgraded to 99.9%. Finally, the number of updating difficulties for various device entries
was decreased by 0.02 percent, and the number of privacy breaches was reduced by up to 0.32 percent. Hence, the proposed
method was more secured and free from cyber security issues.

1. Introduction

We all need to be aware of cyber security issues. We also
need to realize that there is an inherent risk associated with
connecting to the Internet and more and more devices with
each other. Homes and businesses continue to connect these
networks and other smart devices to their networks, but sur-
veillance cameras connected to the Internet can be hacked

by SMART TV hackers [1]. Does almost half of the IoT
devices fall? Although connected devices include everything
from computers and smart phones to smart TV's and kitchen
appliances, surveillance camera systems are generally hacked
IoT devices. Many of these attacks revolve around the secu-
rity of low-cost IP cameras [2]. That is, if one model has a
defect, it can affect other models as well. Many IoT devices
have been found to have bugs that allow attackers to
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Abstract. In healthcare (HC), Internet of Things (IoT) integrated cloud computing provides various features and real-time
applications. However, owing to the nature of [oT architecture, their types, various modes of communication and the density of
data transformed in the network, security is currently a critical issue in the IoT healthcare (IoT-HC) field. This paper proposes
a deep learning (DL) model, namely Adaptive Swish-based Deep Multi-Layer Perceptron (ASDMLP) that identifies the
intrusions or attacks in the IoT healthcare (IoT-HC) platform. The proposed model starts by clustering the patients’ sensor
devices in the network using the Probability-based Fuzzy C-Means (PFCM) model. After clustering the devices, the cluster
heads (CHs) among the cluster members are selected based on the energy, distance and degree of the sensor devices for
aggregating the data sensed by the medical sensor devices. The base station (BS) sends the patient’s data collected by the
CHs to the cloud server (CS). At the cloud end, the proposed model implements an IDS by applying training of the DL model
in publicly available databases. The DL approach first performs preprocessing of the data and then selects optimal features
from the dataset using the Opposition and Greedy Levy mutation-based Coyotes Optimization Algorithm (OGCOA). The
ASDMLP trains these optimal features for the detection of HC data intrusions. The outcomes confirm that the proposed
approach works well on real-time IoT datasets for intrusion detection (ID) without compromising the energy consumption
(EC) and lifespan of the network.

Keywords: Smart healthcare, Internet of Things (IoT), intrusion detection system, deep learning, healthcare security

receive data over a network without human interven-
tion [3]. IoT technologies include travel, agriculture,
smart cities, emergency responders, and infrastruc-
ture. The HC industry is one of the most critical
fields for Artificial Intelligence applications [4]. The
physical devices collect vital signs using a variety

1. Introduction

The variety of interconnected devices and the
IoT have increased dramatically in recent years [1].
The IoT is a network of interconnected sensors,
smart devices, and embedded computers that pro-

cess, store, and communicate heterogeneous data [2].
IP addresses are assigned to such objects in order
to identify the devices. Thus they can transmit and

*Corresponding author. R. Rajalakshmi, Department of ECE,
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of sensors and transmit real-time data to the medi-
cal team by connecting to the internet, making it a
significant and necessary source of medical data [5].
Although there are many advantages to the Internet of
Medical Things (IoMT) eco-system, it is also a poten-
tial target for various new cyber threats and attacks
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Abstract: The Internet of Things (IoT) is a concept that refers to the deployment
of Internet Protocol (IP) address sensors in health care systems to monitor
patients’ health. It has the ability to access the Internet and collect data from sen-
sors. Automated decisions are made after evaluating the information of illness
people records. Patients’ health and well-being can be monitored through IoT
medical devices. It is possible to trace the origins of biological, medical equip-
ment and processes. Human reliability is a major concern in user activity and fit-
ness trackers in day-to-day activities. The fundamental challenge is to measure the
efficiency of the human system accurately. Aim to maintain tabs on the well-being
of humans; this paper recommends the use of wireless body area networks
(WBANS) and artificial neural networks (ANN) to create an loT-based healthcare
framework for hospital information systems (IoT-HF-HIS). Our evaluation system
uses a server to estimate how much computing power is needed for modeling, and
simulations of the framework have been done using data rate and latency require-
ments are implementing the energy-aware technology presented in this paper. The
proposed framework implements several hospital information system case studies
by building a time-saving simulation environment. As the world’s population
ages, more and more people suffer from physical and emotional ailments. Using
the recommended strategy regularly has been proven user-friendly, reliable, and
cost-effective, with an overall performance of 95.2%.

Keywords: IoT; WBANs; ANN; healthcare; biomedical sensors; humans

1 Introduction

Using an idea behind the Internet of Things, everyday objects and gadgets are given the ability to hear,
sense, and communicate by exchanging data and communicating with one another [1]. The Internet of Things
uses embedded systems, modulation schemes, sensor or access technologies, and applications to transform
these standard things into smart ones [2]. loT-based systems with worldwide connections may gather,
manage, and share healthcare-related information, such as treatment, diagnostics, recovery, inventories,
and medicine [3]. Healthcare services based on the Internet of Things contain wireless terminals and
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Abstract: Vehicle Ad hoc Networks (VANETs) have high mobility and a rando-
mized connection structure, resulting in extremely dynamic behavior. Several
challenges, such as frequent connection failures, sustainability, multi-hop data
transfer, and data loss, affect the effectiveness of Transmission Control Protocols
(TCP) on such wireless ad hoc networks. To avoid the problem, in this paper,
mobility-aware zone-based routing in VANET is proposed. To achieve this con-
cept, in this paper hybrid optimization algorithm is presented. The hybrid algo-
rithm is a combination of Ant colony optimization (ACO) and artificial bee
colony optimization (ABC). The proposed hybrid algorithm is designed for the
routing process which is transmitting the information from one place to another.
The optimal routing process is used to avoid traffic and link failure. The fitness
function is designed based on Link stability and Residual energy. The validation
of the proposed algorithm takes solution encoding, fitness calculation, and updat-
ing functions. To perform simulation experiments, NS2 simulator software is
used. The performance of the proposed approach is analyzed based on different
metrics namely, delivery ratio, delay time, throughput, and overhead. The effec-
tiveness of the proposed method compared with different algorithms. Compared
to other existing VANET algorithms, the hybrid algorithm has proven to be very
efficient in terms of packet delivery ratio and delay.

Keywords: Vehicle ad hoc network; transmission control protocol; multi-hop data
transmission; ant colony optimization; artificial bee colony optimization

1 Introduction

VANET is a kind of wireless networking innovation, made by building up a network of vehicles with
roadside units, utilized for communication reasons on roadways or in urban conditions to expand security
and comfort for vehicles [1]. VANETs act as an important part of Intelligent Transportation Systems
(ITS) and VANETs are an up-and-coming innovative innovation, a blend of Ad-Hoc network, wireless
local area network, and cell innovation to achieve a shrewd vehicle Communication framework. VANETSs
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As opposed to using many unrelated photographs to depict the same scene, image fusions
combine multiple, similar images to generate a single, unified image with greater detail.
Imaging sensors and the need for a wideband signal to transmit most source images
limit their resolution. This study suggests new methods of fusing medical pictures from
different modalities in order to increase image quality and, by extension, the accuracy
with which brain tumors can be detected and identified. Improved convolutional neural
network (ICNN) and region growth-based K-means clustering (RKMC) are used in the
suggested strategy to boost the quality of brain image fusions obtained from Computed
tomography scanned image (CTSI) and magnetic resonance imaging (MRI) in this study.
The first stages of this task consist of eliminating noise, segmenting images, extracting
and selecting features, and fusing images. AMF (Adaptive Median Filtering) are first
used to eliminate noise from MRI images and CTSI of the brain, improving the image
quality. With the help of the RKMC algorithm, MRI image and CTSI scans can be
segmented into their constituent pieces, which can then be seen either as grayscale
images or as pictures of objects. The RKMC algorithm is able to adequately account for
the possibility of tumors in white images. More useful image features can be extracted
with the use of MPCA (Modified Principal Component Analysis). Afterward, features
with the highest fitness values are chosen by using AFO (Adaptive Firefly Optimization).
Image fusions of multimodal images are carried out using ICNN, which generates the
image’s lower-, middle-, and higher-level contents. Incorporating important and relevant
image characteristics from all viewpoints and perspectives improves feature training and
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Diabetes mellitus, often known as diabetes, is an endocrine disorder that has a wide global impact today. Here is
a requirement for an effective model that able prognoses diabetes and its types with more accurateness as early.
Given the breadth and depth of existing studies, there is a pressing need for accurate and timely illness fore-
casting in the healthcare sector. Current circumstances need the creation and design of systems that are quicker
to respond, more accurate, more durable, and more generalizable. For increasing the accurateness of prediction
with best effectiveness innovative Artificial Intelligence and Machine Learning Model is proposed. This model

predicts the diabetes class using the symptoms located into the data-set which is having the row as one rule of the
system & this rule are need to understand and compile using feature.

1. Introduction

It is one of the most significant problems facing public health on a
global scale today. The International Diabetes Federation (IDF) esti-
mates that by 2030, as many as 550 million people would have diabetes,
up from an estimated 350 million in 2011. 80% of all diabetes-related
deaths happen in third world countries like India. In addition to putt-
ing a significant strain on the global healthcare system and the global
budget, diabetes mellitus is a major economic burden worldwide [1]. All
current medical services and administrations have access to high-quality
monitoring and a plethora of information collection technologies,
providing very inexpensive ways to capture and store data. Because of
the sheer volume of data stored in healthcare databases, specialised
tools are needed for data retrieval, data storage and loading, information
examination, and operational use of data. Fig. 1 depicts the Healthcare
Al and DM Applications.

Data mining is prevalently known as KDD Knowledge Discovery in

* Corresponding author.

Databases and reason for this KDD or DM is to extricate valuable data
from enormous or tremendous databases or information distribution
centres. Mining applications are utilized for business just as logical sides
[2]. DM is characterized as the way toward finding already obscure
examples, drifts in databases and utilizing that data which will assist
with building prescient models. Else, It is characterized as the method-
ology of information determination and investigation and building
models utilizing colossal information stores to reveal beforehand un-
identified, obscure examples.

In healthcare domain, mining a data is becoming progressively
popular, where the massive volumes of information produced, produced
by clinical dealings are much multifaceted as well as large for managing
and analyzing using old approaches. Data _mining can discover designs,
pattern as well as tendencies in enormous quantities of multifaceted
dataset which improve decision-making [3]. The healthcare industry
will take lots of aids, benefits from data mining applications. Data
Mining is shown in Fig. 2 as a stage of the knowledge discovery process.
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Removal of Salt and Pepper Noise Using Hybrid
Adaptive Switching Median Filter with Ant Colony
Optimization Technique in Nano

Electronic Applications

S. Vairaprakash'*, Jayakumar Karuppaiah?, B. Buvaneswari®, and Abdullah Alghamdi*

Background: Restoration of noisy images from the salt and pepper noise is an interesting area in the field
of image processing. The restoration process can be done using various filtering algorithms. The restoration
process should not affect the pixels of the original image. The problem of the existing work persists as the
increase in the error rate while the dimensions as well as the image format changes. The proposed work
consists of Hybrid Adaptive Switching median filtering (HASMF). The hybrid technique corrupted images’
high-density salt and pepper noise removal using Ant colony Optimization technique. This hybrid technique
would remove the high-density salt and pepper noise from the corrupted images. The noisy pixel value from
the corrupted images is identified and selected using the Ant Colony Optimization technique (ACO). The
identified corrupted value can be replaced using the Adaptive Switching Median Filter. The switching process
is carried out using the pixel by pixel with the normalized median values. The noisy pixels are identified
and selected using Ant colony Optimization. The optimized values are subjected to the filtering process. The
proposed method decreases the salt and pepper noise within the original image. The hybrid design approach
was used in the proposed study, which used 45 nm technology combined with a Verilog-A model-based circuit
that was implemented using Spintronic. It was discovered that the suggested changed task had less latency,
used less space, and dissipated less power than the original. Furthermore, it was discovered that designed
memory arrays were both energy and space-efficient. It does not affect the normal pixels within the original
image. The comparison process has been made with the various existing algorithms such as Median Filter
(MF), Modified Decision Based Unsymmetrical Trimmed Median Filter (MDBUTMF). The proposed method
has overcome the various performance metrics such as Peak Signal Noise Ratio (PSNR), Mean Square
Error (MSE), and Structural Similarity Index (SSIM). The results obtained have shown the significant results
in terms of object measures as well as visual perception of the denoised image.

Keywords: Hybrid Adaptive Switching Median Filtering, Ant Colony Optimization, Salt and Pepper Noise, Peak Signal
Noise Ratio (PSNR), Mean Square Error (MSE), and Structural Similarity Index (SSIM), Spintronic, CMOS, Non-Volatile
Master Slave Flip Flop (NVMSFF), Verilog-A Model.

1. INTRODUCTION

'Department of Electronics and Communication Engineering, Ramco
Institute of Technology, Rajapalayam, 626117, India
’Biomedical Engineering, KIT-Kalaignarkarunanidhi
Technology, Coimbatore, 641402, India

*Department of Information Technology, Panimalar Engineering College,
Chennai 600123, India

“Information Systems Department, College of Computer Science and

Institute  of

Information Systems Najran University, Najran, 55461, Saudi Arabia;
Scientific and Engineering Research Center (SERC), Najran University,
Najran, 55461, Saudi Arabia

The term “digital image processing” is often used to
describe the treatment of a 2-dimensional (2-D) image sig-
nal by digital technology. Broadly speaking, this refers to
the processing of any signal using purpose-built hardware,
such as an application-specific integrated circuit (ASIC),
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ABSTRACT

Lane detection is a critical processing stage in Advanced Driving Assistance
Systems (ADAS). Automatically detecting lane boundaries from a video stream is
computationally challenging and therefore hardware accelerators such as FPGAs and
GPUs are often required to achieve real time performance. In this model, an FPGA-based
lane candidate generator is coupled with a software-based polynomial fitting engine, to
determine lane boundaries. Lane detection is a critical processing stage in Advanced
Driving Assistance Systems (ADAS). Automatically detecting lane boundaries from a
video stream is computationally challenging and therefore hardware accelerators such
as FPGAs and GPUs are often required to achieve real time performance. In this project,
we propose a lane detection method that is suitable for all kinds of complex traffic
situations; an FPGA- based lane candidate generator is coupled with a software-based
polynomial fitting engine, to determine lane boundaries.
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Lane Marking detection ,ADAS , Distrotion Detection, Edge Detection,Hough Transform
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Abstract

With each passing year, there is a rapid increase in mobile data traffic and also there occurs a demand for bringing a higher data rate to a
growing number of users. The next generation networks need to depend on denser infrastructure deployment, reduced inter- and intra-cell
interference, [2] simple signal processing, and reduced transmitted power, as well as improved energy and spectral efficiency, to provide
seamless connectivity. The mathematical modeling of MIMO systems is discussed, with emphasis on the technology's key features. The latest
developments in the MIMO area, such as Multi-user MIMO (MU-MIMO) [1], Massive MIMO, and MIMO OFDM techniques, are then
discussed in detail, with an emphasis on their importance in cellular communication systems. Massive MIMO has been regarded as the best
approaches to increase spectral and energy efficiency in broadband wireless communication systems. The massive MIMO’s channel model
must be explored as the first step in evaluating the performance of any communication system.

Keywords - MIMO, MU-MIMO, Massive MIMO, MIMO-OFDM.

l. INTRODUCTION

[1] A smart antenna array group called MIMO which stands for "Multiple Input Multiple Output". This method uses so many
transmit and receive antennas in order to enhance transmission data rate and improve system reliability by deploying spatial
multiplexing. MIMO systems accomplish these benefits by utilizing scattering effects from several routes without the need for
increased capacity. A MIMO system requires no additional bandwidth because each antenna operates on the same frequency.
Numerous copies of the same signal is being supplied to the receiver with the help of MIMO system, even if a channel is damaged
by fading effect, which will affect the error rate [1].

KIS0 | s Singhe Inpit RECEIVER

Figure.1. Basic Difference Between SISO and MIMO System
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Abstract: Underwater visible light communication (UVLC) has recently come to light as a viable
wireless carrier for signal transmission in risky, uncharted, and delicate aquatic environments like
seas. Despite the potential of UVLC as a green, clean, and safe alternative to conventional communi-
cation methods, it is challenged by significant signal attenuation and turbulent channel conditions
compared to long-distance terrestrial communication. To address linear and nonlinear impairments
in UVLC systems, this paper presents an adaptive fuzzy logic deep-learning equalizer (AFL-DLE)
for 64 Quadrature Amplitude Modulation-Component minimal Amplitude Phase shift (QAM-CAP)-
modulated UVLC systems. The proposed AFL-DLE is dependent on complex-valued neural net-
works and constellation partitioning schemes and utilizes the Enhanced Chaotic Sparrow Search
Optimization Algorithm (ECSSOA) to improve overall system performance. Experimental outcomes
demonstrate that the suggested equalizer achieves significant reductions in bit error rate (55%), dis-
tortion rate (45%), computational complexity (48%), and computation cost (75%) while maintaining a
high transmission rate (99%). This approach enables the development of high-speed UVLC systems
capable of processing data online, thereby advancing state-of-the-art underwater communication.

Keywords: underwater visible light communication; deep learning; equalization; adaptive fuzzy
logic; deep-learning equalizer; sparrow search optimization

1. Introduction

Underwater visible light communication (UVLC) is an intensity modulation method
accessible by light-emitting diodes (LEDs). Adjusting the LED’s light wave outcome may
accelerate rapid data transfer speeds. Future networking systems have a lot of potential
for this technology. UVLC will soon get closer to flexible connectivity (FC), enabling it to
continuously and creatively deploy energy to meet the demands of different frequency
bands and improve spectrum utilization.

Frequent significant FC technologies are “Modulation Classification (MC) technolo-
gies”. This refers to a piece of information technology that is frequently utilized and capable
of autonomous learning and adaptation. MC may help the transmitter correctly identify
and change the demodulation modes when the broadcast protocols are altered due to
external conditions. Real-time functioning is, therefore, a necessity for MC [1]. The creative
improvement of UVLC, in line with the 5 G and 5 GB goals for future wireless communica-
tions, will increase operational effectiveness globally while still satisfying the demands of
the moment. With minimal eavesdropping, UVLC offers extremely safe data transmission.

Sensors 2023, 23, 5418. https://doi.org/10.3390/s23125418

https:/ /www.mdpi.com/journal /sensors


https://doi.org/10.3390/s23125418
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sensors
https://www.mdpi.com
https://orcid.org/0000-0003-1582-3600
https://orcid.org/0000-0003-1328-8093
https://orcid.org/0000-0002-9720-2201
https://orcid.org/0000-0003-2349-3701
https://doi.org/10.3390/s23125418
https://www.mdpi.com/journal/sensors
https://www.mdpi.com/article/10.3390/s23125418?type=check_update&version=1

Login Help Sitemap

IINDERSCIENCE PUBLISHERS

Linking academia, business and industry through research

International Journal of Medical Engineering_and Informatics > Forthcoming and Online First Articles

Sign up for new issue alerts

Forthcoming and Online First Articles

International Journal of Medical Engineering and e

Informatics View sample articles

Latest issue contents as RSS feed

il \

F nginee gng »

and Informaties Forthcoming articles

Journal information in easy print format
(PDE)

Forthcoming articles have been peer-reviewed and accepted for publication but are pending
final changes, are not yet published and may not appear here in their final order of publication
until they are assigned to issues. Therefore, the content conforms to our standards but the

Keep up-to-date

presentation (e.g. typesetting and proof-reading) is not necessarily up to the Inderscience (2] OurBlog
standard. Additionally, titles, authors, abstracts and keywords may change before publication.
Articles will not be published until the final proofs are validated by their authors. O Follow us on Twitter

Forthcoming articles must be purchased for the purposes of research, teaching and private study
only. These articles can be cited using the expression "in press". For example: Smith, J. (in press).
Article Title. Journal Title.

[E3 \Visit us on Facebook

= Our Newsletter (subscribe for free)
Q Articles marked with this shopping trolley icon are available for purchase - click on the icon

to send an email request to purchase. N\ RSS Feeds

Online First articles are published online here, before they appear in a journal issue. Online First
articles are fully citeable, complete with a DOI. They can be cited, read, and downloaded. Online
First articles are published as Open Access (OA) articles to make the latest research available as
early as possible.

|™ New issue alerts

a Articles marked with this Open Access icon are Online First articles. They are freely available

and openly accessible to all without any restriction except the ones stated in their respective CC
icenses.

Register for our alerting_service, which notifies you by email when new issues are published
online.

3\ We also offer Latest issue contents as RSS feed which provide timely updates of tables of
contents, newly published articles and calls for papers.



and texture of features in retinal images. Colour fundus images are widely used
for the diagnosis of retinal diseases like diabetic retinopathy (DR), glaucoma,
age-related macular degeneration (AMD), etc. Image processing enhances the
input image, which segments and highlights regions of interest and quantify it. In
this paper, we have segmented optic disc and blood vessels in colour fundus
images using an algorithm coded in MATLAB. The input images and their
corresponding ground truth images were obtained from public datasets available
in Kaggle. The validation of the segmented images is done for parameters like
accuracy, sensitivity, precision, F-measure, Mathews correlation coefficient, Dice
coefficient, Jaccard index and specificity. The algorithm could effectively segment
images, with an average accuracy of 99.74% in segmenting optic disc and 94.74%
that of blood vessels.

Keywords: retinal image segmentation; colour fundus imaging; optic disc; retinal
blood vessels.

DOI: 10.1504/1JMEI.2022.10052912

Hybrid multi-kernel SVM algorithm for microaneurysm recognition in
colour fundus images @

by S.B. Mohan, B. Kannan, D. Ravikumar, C. Sivakumaran

Abstract: Diabetic retinopathy (DR) is a condition that results in impaired vision
and is triggered by diabetic. These alterations in the retinal vessels may be traced
back to hyperglycemia. Microaneurysms (MAs) seem to be the initial disease
symptoms of DR, and a prompt identification of microaneurysms may assist in
the detection of DR in the preclinical phase. Optical coherence imaging system,
often known as OCT, is a non-invasive imaging technology that offers a cross-
sectional picture of the retinal. We construct new probability foundations for
support vector machines (SVMs) using informational differences and the Fisher
score. The findings that were achieved were as follows: the accuracy criterion had
a score of 96.32%, the sensitivity criterion had a score of 97.34%, the specificity
criterion had a score of 95.42%, and the precision criterion had a score of 95.27%.
Keywords: retinal pictures; scaled Dirichlet combination; support vector machines;
SVMs; microaneurysm images.
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Application of deep learning to segment pelvis bones @

by N. Thamaraikannan, M. Saravanan, N.K. Anushkannan, S. Ramesh, C.
Sivakumaran

Abstract: The proper identification and localisation of pelvic bone metastases
begins with precise segmentation of the pelvic bones. Existing pelvic bone
segmentation algorithms are generally manual or semi-automatic, and they
exhibit low accuracy when dealing with picture appearance changes caused by
multi-site domain shifts, etc. This paper presents a strategy for segmenting
normal pelvic bone characteristics in multiparametric magnetic resonance
imaging (mpMRI) using a 3D U-Net based on deep learning. Extensive testing on
our dataset indicates the usefulness of our automated technique. The 3D U-Net
network, based on deep learning, offers patients accurate identification and
segmentation of pelvic bone metastases.

Keywords: U-Net; pelvis bone; segmentation; biomedical signal processing.
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Psychological distress and its association with socioeconomic and health
behaviour factors @

by Xiangdong An, Hui-chuan Chen, Monty Taylor

Abstract: The authors assess the relationships among psychological distress,
socioeconomic status, and health behaviour factors. Data from the Canadian
Community Health Survey (CCHS) dataset was analysed for this study using
hierarchical regression and ANOVA. Results show that daily energy expenditure is
positively related with psychological distress. The authors also find that daily fruit
consumption, daily green salad consumption, and monthly frequency of leisure
activities are negatively associated with psychological distress. Furthermore, the
results indicate that people with personal incomes of less than $20,000 perceive
significantly higher distress than people with higher incomes. Among five
occupation groups, the sales and services group perceives significantly higher
distress compared to the other four groups. The four other occupation groups as
categorised by CCHS do not perceive significantly different distress levels.
Keywords: psychological distress; gender; occupation; income; health behaviour;
fruit consumption; green salad consumption; leisure activities; energy expenditure.
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« Integer wavelet transform based data hiding scheme for medical image

protection @

by Moad Med Sayad, Zermi Narima, Khaldi Amine, Kafi Med Redouane

Abstract: A crucial security and protection challenge today in telemedicine is
how to ensure the confidentiality of sensitive data sent over the internet and limit
access to specified designated information. To keep such details private, we
propose in this work a robust and blind medical image watermarking approach
that combines integer wavelet transform (IWT) and singular value decomposition
(SVD). Low embedding capacity is a potential drawback of modern integer
wavelet transform (IWT)-based watermarking systems. A secure high capacity
watermarking scheme based on IWT is proposed in this work to overcome this
specific limitation. According to experiment results on imperceptibility and
robustness, the proposed solution efficiently maintains a significant quality of
watermarked images and the watermark is resistant to the most commonly used
attacks in watermarking. The integration of information about the patient in his
medical image will avoid any confusion between two images.

Keywords: medical image; digital watermarking; blind watermarking; integer
wavelet transform; IWT; singular value decomposition; SVD; QR code.
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Segnet and U-Net based brain tumour segmentation @

by R. Ashwini, Swagata Sarkar, C. Pandi, S. Rajalakshmi

Abstract: The process of separating individual brain tumours in diagnostic
pictures is an essential component of therapeutic therapy. The manual
segmentation process takes a lot of time and requires a lot of work, while the
current automated segmentation techniques have problems such as a large
number of parameters and a lack of accuracy. We created a completely
automated technique for the segmentation of brain tumours by applying deep
learning. The system was tested on 285 examples of brain tumours using multi-
parametric magnet resonant images taken from either the BraTS2018 data set.
The quantitative study of brain tumours is helpful in gaining a better knowledge
of the features of the tumour as well as in developing more effective treatment
strategies. Through the use of this technology, it was possible to get mean dice
values of 0.9213 for the overall tumour and 0.8729 for the tumour core.
Keywords: brain tumour; BraTS database; computer intelligence; Densenet; U-Net.
DOI: 10.1504/1JMEI.2023.10055242

Myocardial infarction detection in late gadolinium enhancement cardiac

vri §)

by Sarra Dali Youcef, Mahammed Messadi

Abstract: Cardiac magnetic resonance imaging (MRI) has become the most used
technique for assessing myocardial viability. Myocardial segmentation is a
fundamental step in the detection of myocardial infarction (Ml) on late
gadolinium enhancement (LGE) images. In this paper, we provide a system for
automated myocardial infarct detection. The myocardial segmentation is applied
to cine images and then transferred to LGE images, to subsequently detect
myocardial infarction. We tested our approach on the sunnybrook cardiac
database. The proposed method shows remarkable accuracy. We obtained a dice
similarity coefficient of 0.92 and an average perpendicular distance of 1.75 (mm)
between automated and manual segmentation.

Keywords: left ventricle; cine MR images; late gadolinium enhanced MR images;
myocardial infarct; viability.
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Medical image registration and automatic hippocampus segmentation
through convolutional neural network

by S. Durga Prasad, K.S.N. Murthy, B. Kannan, C. Sivakumaran

Abstract: Alzheimer's disease (AD) is a brain degenerative ailment that
progresses and is irreversible. Mild cognitive impairment, known as MCl, is a
clinical indicator that AD may eventually develop. In order to effectively treat and
prevent AD, an accurate diagnosis of the illness’s early stages is required. AD
often manifests its symptoms first in the hippocampus. Deep machine learning
was used in this project with the intention of achieving its aim of segmenting a
specific region. The suggested method's performance was compared to manual
segmentation using similarity measures. The performance of a CNN that
segments the hippocampus directly is inferior to that of any contouring
technique and the findings were 96% accurate. The quantitative results are
improved by the application of stringent corrections to the data, although the
gap is still rather large. The suggested technique is promising and may be
expanded in AD prognosis by predicting hippocampal volume changes in the
early stages of the illness.
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Abstract— Mobile Ad-hoc Networks (MANET’s) are wireless networks that are capable of operating without any fixed infrastructure. MANET
routing protocols must adhere to strict secrecy, integrity, availability and non-repudiation criteria. In MANETS, attacks are roughly categorised
into two types: active and passive. An active attack attempts to modify or remove data being transferred across a network. On the other hand,
passive attack does not modify or erase the data being sent over the network. The majority of routing protocols for MANETSs were built with
little regard for security and are therefore susceptible to a variety of assaults. Routing technologies such as AODV and dynamic source routing
are quite common. Both however are susceptible to a variety of network layer attacks, including black holes, wormholes, rushing, byzantine,
information disclosure. The mobility of the nodes and the open architecture in which the nodes are free to join or leave the network keep
changing the topology of the network. The routing in such scenarios becomes a challenging task since it has to take into account the constraints
of resources of mobile devices. In this an analysis of these protocols indicates that, though proactive routing protocols maintain a route to every
destination and have low latency, they suffer from high routing overheads and inability to keep up with the dynamic topology in a large sized
network. The reactive routing protocols in contrast have low routing overheads, better throughput and higher packet delivery ratio. AODVACO-
PSO-DHKE Methodology boosts throughput by 10% while reducing routing overhead by 7%, latency by 8% and energy consumption by 5%.
To avoid nodes always being on, a duty cycle procedure that's also paired with the hybrid method is used ACO-FDR PSO is applied to a 100-
node network and NS-3 is used to measure various metrics such as throughput, latency, overhead, energy consumption and packet delivery ratio.

Keywords- Security, Throughput, Internet of Things, Energy Efficient, Mobile Ad-hoc Network, Pocket Delivery Ratio and reactive protocols.

I. INTRODUCTION bandwidth, memory for storage and battery power [2]. The
characteristics of MANETSs have the following implications on
the operations of MANETSs: Multi-hop relaying: When source
node and destination node are out of range, then, source node
use their neighbour node as a relay nodes to send the packet
from sender to receiver. Dynamic topology: MANET uses
dynamic topology. Each node moves at different speeds from

A seamless connectivity to users is provided by wireless
networks regardless of their location. There are two kinds of
wireless networks; one based on fixed infrastructure and the
other is Ad hoc networks independent of a permanent
infrastructure of any kind. The mobile devices in infrastructure
based wireless networks are connected to fixed routers and
gateways through a network of access points/base stations [1].
The mobile device in range of a base station remains
connected to the network and on moving out of range is

one place to other place and they dynamically establish routes
among themselves.
Energy management: Nodes in MANET fully depend on

handed over to the next base station. A cellular network or a battery power. Energy management plays a vital role in

WiFi Local Area Network (LAN) is the example of MANET. MANETs are finding increasing use in military,
disaster management, search and rescue operations,

surveillance networks, law enforcement operations, sensor
networks, vehicular ad hoc networks, public health, security
and many commercial applications. In military the MANETS

infrastructure based network. The MANETSs assume a trusted
behaviour among nodes and are characterized by lack of
centralized infrastructure, dynamic topology, open
architecture, processing power, short range, and limited
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Abstract: Universal Verification Methodology (UVM) caters to an essential role in verifying the different
categories of circuits ranging from small-scale chips to complex system-on-chip architectures. Constrained
random simulations are an indispensable part of UVM and are often used for design verification. However, the
effort and time spent manually updating and analyzing the design input constraints result in high time
complexity, which typically impacts the coverage goal and fault verification ratio. To overcome this problem,
this paper proposes a novel hybrid optimized verification framework that combines Reinforcement Learning
(RL) and Deep Neural Networks (DNN) for automatically optimizing the input constraints, accelerating faster
verification with a high coverage ratio. The proposed algorithm uses reinforcement learning to generate all
possible vector sequences needed for testing the target devices and corresponding outputs of the target
devices and potential design errors. Furthermore, the framework intends to use high-speed deep-feedforward
neural networks to automate and optimize the constraints during runtime. The proposed framework was
developed using Python interfaced with the TCL environment. Extensive experimentation was carried out using
several circuits, including multi-core designs, and performance parameters such as coverage accuracy, speed,
and computational complexity were calculated and analyzed. The experiment demonstrated the proposed
framework remarkable results, showing its superior performance in faster coverage and fewer misclassification
errors. Furthermore, the proposed framework is compared with existing verification frameworks and other
classical learning models. Good results demonstrate that the proposed framework increases the 4.5x speed for
verifying multi-core designs and the 99% accuracy of detection and coverage.

Keywords: Universal verification methodology, reinforcement learning, deep feed forward neural network,
multi-core designs
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Abstract

Multi-modal medical image fusion facilitates construction of composite images capturing complementary features from
discrete images of multiple modalities. Fusion of anatomical and functional images captures structural and functional details
in the fused image, which enables an integral examination of both images for a through diagnosis. In this paper, we propose
an adaptive MRI-PET fusion framework based on a deep learning framework and self-adaptive total variation called DRL-
SATV. The proposed model tested on MR_Gad-PET, MR_T1-PET and MR_T2-PET modalities from a benchmark dataset
achieves best mutual information values of 3.6964, 3.7170 and 3.5491, respectively, compared to state-of-the-art models.
Further, we have established the superiority of the proposed model with other objective metrics, time and design complexity
evaluations and behavioral analyses with respect to free parameters, advocating its usage in clinical settings.

Keywords MRI-PET fusion - Self-adaptive total variation - ADMM - Deep residual network - Symmetric network fusion -

Regularized auto-pooling

1 Introduction

Recent developments in medical image acquisition systems
have significantly improved the diagnostic accuracy, thera-
peutic assessment and meticulous planning of the treatment
regimen. Complex imaging systems capture medical images
exhibiting anatomical, functional and thermal profiles of
the subjects. An integral image combining these features
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considerably improves the diagnostic accuracy of several
pathologies. Medical image fusion is in practice for more
than three decades. Starting with the pioneering work on
medical image fusion by Hill et al. [1], this domain has been
extensively explored with valuable contributions in the form
of representation of candidate images, fusion models, math-
ematical transforms, etc., as described in [2].

Though medical image fusion is broadly classified
into multi-exposure, multi-focus and multi-modal fusion
approaches based on the characteristic of the source images,
multi-modal fusion has gained wide research attention with
the progression of new imaging modalities. Nevertheless,
this approach is comparatively very intriguing attributed to
the diversity of features to be integrated to construct a fused
image without loss of details.

Magnetic Resonance Imaging (MRI) is a predominant
modality in medical image fusion due to its proliferating
usage in the diagnosis and treatment protocols of several
pathologies concerned with abdomen, liver, brain, etc. It
captures the tendons, muscles and ligaments of these organs
with High Resolution (HR). Similarly, Positron Emission
Tomography (PET) is efficient in capturing the internal func-
tions of these organs in response to ligands in the thera-
peutic treatment of lesions, metastases, tumors, Alzheimer,
etc. However, the PET images feature Low Resolution (LR)
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Abstract: Brain cancer diagnosis in the medical images sector without
human involvement is a huge complex one. The brain tumour tissue can
be detected from the whole brain are extremely difficult. Multi-sequence
MRI technologyis not standardized in brain tumour segmentation clinical
practice and hence, a flexible segmentation process is required which
uses all of the available MRI data optimally. The proposed algorithm
provides a precise and robust segmentation of tumours, which helps in
diagnosis, therapy planning, and risk factor detection. SVM classification
and Convolutional Neural Network classification are applied and analyzed.
The proposed system obtains more accuratepredictions.

Keywords: Image processing, MRI images, Brain Tumour, SVM
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Learning
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Abstract

Division is the least commonly used of the four basic arithmetic operations because it
is too difficult to utilize. The primitive use of division is an iterative subtraction. In very
large-scale integration realization, the redundant representation of partial remainders
and quotient digits is used in digit recurrence binary division. Divider modules are
frequently used in digital signal processing and image processing applications. The
former uses carry save representation for binary floating point division where the num-
ber of iterations is large and also occupied more area. The floating point binary division
using carry save representation led to extra power consumptions for initialization and
quotient digit selection. The idea is to lower the number of cycles in use while also
taking up less space. Therefore, the signed-digit floating point binary division using
carry increment adder has been proposed. It implies that carry increment adder has
carry lookahead adder which is to minimize the propagation delay. The quotient digit
selection is slightly varied to reduce the number of iterations. Result analysis shows
that the area and delay are reduced compared to the floating point binary division using
carry save representation. The proposed adder is suitable for high-speed applications.

Keywords Approximate unit - Divider - Floating point unit - Carry lookahead adder

1 Introduction

Division is one of the four basic mathematical operations. Addition, subtraction and
multiplication are the others. The method of computing the number of times one
number is contained within another is known as division of two natural numbers. The
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Abstract

One of the major degradation arise in the satellite images is poor weather conditions (i.e., haze). Haze is an environmental
distortion which significantly affect and minimize the efficiency of remote sensing image interpretation. To tackle this compli-
cation, this research work introduced a new approach named as multi-scale retinex histogram equalization with U-Net Dense
Optimized Pyramidal (MSRHE with U-Net DOPT) scheme. In this scheme, multi-scale retinex technique is applied to eliminate
ambient atmospheric light value of inhomogeneous information and retain only object surface reflection but they suffer from dark
tone. So, of contrast limited adaptive histogram equalization is employed to brighten the image tone with limited contrast level.
Then the enhanced image is restored using U-Net Dense Optimized Pyramidal technique which deeply extract the feature
information with dragonfly optimized ReLLU activation unit to enhance the system efficiency. This resolved criteria can greatly
improve the image efficiency to generate haze-free image. At the same time, the techniques such as dark channel prior (DCP)
method, urban remote sensing haze removal (URSHR) method were employed to comparatively analysed with MSRHE with U-
Net DOPT. Three parameters such as peak signal to noise ratio (PSNR), feature similarity (FSIM) and structural similarity index
measure (SSIM) were employed to quantitatively estimate the test (query) result. The experimental result concludes that the
proposed technique works well when compared with other classic approaches.

Keywords Histogram equalization - Multi-scale Retinex - Remote sensing image - Haze - Dragonfly optimization and restoration

Introduction outsight observation and remote sensing (RS) detection mech-
anism. Some particulates of dust, smoke, sand, fog, water

Remote sensing (RS) is a technical informative technology  vapour etc., are superiorly present in the atmosphere that fi-

essentially intended to observe the earth surface and acquire
ground target information. During transmission, an informa-
tion gathering technology collects huge amount of data that
significantly creates data acquisition and data distortion prob-
lem. Therefore, RS information processing system has been
entered to tackle the problem using several theories or algo-
rithms. While the sensor acquired the image, the respective
data is concerned by atmospheric weather condition as a re-
sult, it resembles like a hazy image. Hazy image is a weather
contaminated scene majorly caused severe complication to
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nally created the atmosphere as haze weather. These
suspended particles have powerful absorption and scattering
effect on sunlight, therefore that light would possibly provide
great attenuation during propagation process. Concentration
of light intensity capture the strong attenuation, this determi-
nation can greatly reduce the image quality in the form of
distorted details, diminished clarity and color degradation.
Image degradation is greatly influenced by heavy concentra-
tion of haze detail propagation. These distorted images not
only create severe problem for color constraint but also reflect
bad visual effect. All these negative impacts are seriously
create a problem in most significant field of optical imaging
application such as target detection system, outdoor observa-
tion system, tracking aviation and aerospace remote sensing
system etc., So, an image processing technique is applied on
the hazy image to obtain a well-effective dehaze output
(Huang et al. 2020a). In past literatures, several effective
methods have been built in different conceptual idea to
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In this manuscript, Multiscale Laplacian graph kernel features combined with Tree Deep Convolutional Neural
Network (MLGK-TDCNN) is proposed for the detection of Electrocardiogram (ECG) arrhythmia. Here, the input
ECG signals are taken from two datasets: (i) MIT-BIH AF database (AFDB) (ii) MIT-BIH arrhythmia database
(MBDB). These datasets are fully unbalanced dataset, and these datasets are balanced using Improved fuzzy c-
means method for unbalanced dataset. Moreover, the de-noised ECG signals are given to the MLGK. The pro-
posed MLGK is to combine the Multiscale kernel features from the Preprocessed ECG signals. The combined
Multiscale kernel features given to the TDCNN classifier for the detection of AF with raw normal sinus rhythm
(NSR). The proposed approach is activated in MATLAB platform, then the efficiency is analyzed with existing
approaches. The experimental outcomes demonstrate that the proposed FFREWT-MLGK-TDCNN approach is
compared with two databases. From the analysis, the accuracy of AFDB shows 9.40%, 16.44% and 23.20% better
than the existing approaches, the accuracy of MBDB shows 14.67%, 21.42% and 7.54% better than the existing
approaches, like novel intelligent approach depending on multi-scale convolution kernel (MCK) and Squeeze-
and-Excitation network (SENet) for AF detection, automatic arrhythmia classification strategy using the
optimization-based deep convolutional neural network (CNN-BaROA), deep learning method for classifying
arrhythmia by using 2-second segments of 2D recurrence plot images of ECG signals (2D-CNN) respectively.

1. Introduction

In some cases, the improper treatment is given to cardiovascular
disease leads to sudden death [1]. The electrocardiogram (ECG) is the
main factor uses the prediction of cardiovascular diseases (CVDs) [2]. In
heart beat classification, the ECG is a significant device to analyze the
cardiac arrhythmia [3]. The series of heart beat with abnormal
morphology caused by this arrhythmia [4]. Thus, once carried out the
signal acquisition, the heartbeat classification is a vital stage [5,6]. The
heart-beat classification is separated into 4 groups: signal preprocessing,
heart-beat detection with segmentation, feature extraction, classifica-
tion [7]. A certain methods are utilized to automatic ECG classification,
viz frequency analysis, k-Nearest Neighbor clustering, Artificial Neural
Networks, Support Vector Neural Network, Convolutional Neural
Network, and SVM (Support Vector Machine) [8,9]. In which, CNN is

* Corresponding author.

broadly employed ECG classification models. Automated ECG estima-
tion methods, effectiveness predicts good outcome for a variety of rea-
sons [10]. Convolutional Neural Networks present effectual outcomes
for particular data type. The classification accuracy is enhanced by data
augmentation to enlarge the training data and decreased the feasibility
of ignoring ECG beats [11]. Owing to various kinds of noises with
physiological artifacts, the ECG signals have been suffered. Differences
with individuals’ ECG signal indicate irregularity in approaches of cat-
egorizing various subjects [12,13]. To improve the difficulty with the
automatic evaluation system, there is a time-varying dynamics with the
morphological features of identical individual electrocardiogram signals
[14,15]. The research concentrating in arrhythmia classification utiliz-
ing electrocardiogram signals of the individuals. The arrhythmia clas-
sification depends on DNNs that is changed ideally with optimization
approach [16-19]. There are several approaches were presented in the
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Abstract

Satellite image transmission and storage have limitations like limited bandwidth to send the signals to limited number of
receiving stations and a huge storage requirements for ultra-resolution photographs. Above limitations and requirements
calls for efficient compression algorithms which are least complex and compress the images without affecting the Region
of Interest (ROI). This work we propose a compression scheme where a Sigmoidal activation function using orthogonal
projection based ELM for shape adaptive compression of water body satellite images. The ROI is determined using saliency
maps. Proposed method efficiently compresses the satellite images with adaptive compression with a better PSNR, structural

content and normalized errors.

Keywords DCT - SVD - ELM - Saliency maps

Introduction

Satellite images map geospatial features accurately
and in detail but comes at a cost of higher storage
requirement,hardware throughput constraints (Susilo and
Bretschneider 2003) and a large amount of data to be trans-
mitted under low bandwidth with limited amount of receiv-
ing stations and lesser time windows when satellites have
direct line of sight with receiving stations. Above limitations
require image compression algorithms to reduce the depend-
ency on the constraints. A number of image compression
techniques can be used for the satellite image compression.
Deeksha et al. (Gangadhar and Ananth 2018) and Qusay
(Kadhim 2016) performed Direct Cosine Transform (DCT)
to compress the image followed by Inverse Discrete Cosine
Transform (IDCT) for image reconstruction. Integer DCT
was used by Hua et al. (Chen et al. 2010) for progressive
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satellite images and due to inverse nature of DCT the image
was reproduced with lossless results. DCT compression
schemes are computationally intensive and affects hard-
ware throughput. Zahraa et al. (Oleiwi et al. 2021) pro-
posed removal of DCT coefficients redundant calculations
to reduce the compression complexity. Other least compu-
tational techniques are Bandelets transform (Delaunay et al.
2008) which involves directional post processing of wave-
let coefficients as an alternate to computationally extensive
DCTs. Bandelets are used finding directional correlation
between wavelet coefficient in vertical and horizontal direc-
tion by taking into account the wavelet subband. Ryan et al.
(Ryan and Arnold 1997) suggested another less complex
lossless vector quantization on 224 bands Airborne/Visible
infrared Imaging Spectrometer Images using Mean Normal-
ized vector quantization (M-NVQ) which yields compres-
sion performances with minimum entropy of 5 bits/pixel
given an input entropy between 8 to 10 bits/pixel. Khaled
et al. (Sahnoun and Benabadji 2013) proposed vector quanti-
zation improvement by directly working on the quantization
step of input vectors. The best vector code was selected by
using the k nearest algorithm was used on the quantization
steps of input vectors. Other least complex algorithms were
based on removing the sub bands before compression. To
remove the subbands, correlation coefficients were deter-
mined between the bands by Ahmed et al. (Hagag et al.
2017). For compression, Discrete Wavelet Transform (DWT)
was used followed by entropy encoding technique (Huffman
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Cutting force is one of the significant parameters in the metal cutting process. The metal cutting process is the primary in the
production and manufacturing industry to produce high-quality products. Every production and manufacturing needs to develop
a technology, i.e., a cooling or lubrication system at the cutting zone while doing the metal cutting process. This current work
focuses on developing the machine learning algorithm by using three different types of regression processes, namely, polynomial
regression process (PR), support vector regression (SVR), and gaussian process regression (GPR). These three processes are
developed to predict the machine learning force, cutting power, and cutting pressure by controlling primary factors (cutting speed,
depth of cut, and feed rate). The cooling or lubrication process also affects the machining process. We need to maintain the
minimum qualifications to perform under minimum quality lubrication (MQL) and high-pressure coolant (HPC). The ANN
algorithm was used to run different parameters, and these parameters are optimized for cutting force.

1. Introduction

In industry 4.0, some techniques are used, i.e., [oT, machine
learning, artificial intelligence, blockchain technology, etc.
These technologies are tested to enhance the quality and
productivity of the industries [1]. Now, several manufacturing
industries are working on intelligent manufacturing tech-
niques integrated with several sensors with the machines.
These manufacturing sensors were synchronized with the

various systems through the IoT and used for different
prediction management [2, 3].

Metal cutting predictive models have some excellent
characteristics because of prediction by using one or more
input parameters to get the output parameters. Modelling
and forecasting the cutting force in the turning process is
related to the number of parameters [4]. Also, it is the getting
of power needed for the machine tool, in any way number of
parameters challenging to develop the model. Several


mailto:uma@kdu.edu.et
https://orcid.org/0000-0002-2583-0858
https://orcid.org/0000-0002-3024-6525
https://orcid.org/0000-0003-4339-2115
https://orcid.org/0000-0003-0787-1506
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/9289320

Measurement: Sensors 24 (2022) 100439

o %

ELSEVIER

Contents lists available at ScienceDirect
Measurement: Sensors

journal homepage: www.sciencedirect.com/journal/measurement-sensors

Measurement:

SENSORS

»

Check for

A novel method of data compression using ROI for biomedical 2D images |

Dankan Gowda V® ', Avinash Sharma ", Rajesh L, Mirzanur Rahman “, Ghazaala Yasmin ©,

Parismita Sarma“, A. Azhagu Jaisudhan Pazhani’

@ Department of Electronics and Communication Engineering, BMS Institute of Technology and Management, Bangalore, Karnataka, India
Y Computer Science & Engineering Department, M. M. Engineering College, Maharishi Markandeshwar (Deemed To Be) University, Mullana, Ambala, India
¢ Department of Electronics and Communication Engineering, East Point College of Engineering and Technology, Bangalore, Karnataka, India

4 Department of Information Technology, Gauhati University, Guwahati, Assam, India
€ School of Computer Science Engineering and Technology, Bennett University, India

f Department of Electronics and Communication Engineering, Ramco Institute of Technology, Rajapalayam, Tamilnadu, India

ARTICLE INFO ABSTRACT

Keywords:

Medical image
Compression rate
Region of interest
Vector quantization
Hierarchical trees
Lossless image

In the era of modern medical imaging communal, huge volume of medical image data are being acquired and
need to be transmitted and archived which necessitate the development of efficient image compression tech-
niques on both 2D and 3D images. The compression of medical images is an essential process to support remote
healthcare services. The medical diagnostics through these services require more accurate information from an
image. As the property of inverse proportionality between the compression rate and quality of the image takes
place in any kind of compression method, there is a need to sacrifice any one of those credentials (Quality or

Compression Rate). With this context, Region of Interest (ROI) codecs are emerging and reduces this propor-
tionality that yields more compression rate without compromising the quality. In this paper, presents an ROI
based near lossless image compression method that incorporates the Set Partitioning in Hierarchical Trees
(SPIHT) and Vector Quantization coding for medical images.

1. Introduction

The present decade tenants at visually enchanting world, which ex-
plores extensive attributes such as colors, textures, motions and so on.
The human visual system can easily bear any kind of these attributes and
has the potential to discriminate and interpret such things. Imparting
such notion to a machinery point of view also evolving through the
image processing techniques. Thus, image processing applications be-
comes on integral part of our life in which the image can convey huge
amount of information in a compact form. The substantial growth in
utilization of images in variety of fields such as Satellite Imaging, Bio-
imaging, Multimedia services and different types of web based appli-
cations is impactly elevated. In addition, the medical images also take an
essential role in our daily life. Since we live in a Digital Age, image
processing plays a significant role in our day-today life by any means.
Image compression is a powerful tool to compactly represent an image.
It reduces the actual number of bits needed to store the images which
effected with low transmission costs. The reversible compression is
termed as lossless due to no account of data loss after decoding. In

* Corresponding author.

contrast, irreversible compression endured with data loss and hence it is
known as lossy compression. In the medical civilization, large number of
medical-related data and images are handled. The advancements in
medical imaging techniques also increases the practice of both 2D and
3D medical images in the diagnostics process. The quality of medical
image is very crucial factor that related to diagnostics accuracy and
feasibleness. The lossless compression methods give high reconstruction
quality with low compression performance whereas near lossless
compression gives appreciable reconstruction quality with better
compression performance. With these concern, several image compres-
sion methods were proposed for 2D as well as for 3D medical images.
Image compression is compulsory for various applications such as
multimedia, documents and medical imaging which require huge data
storage, transmission and retrieval. Significant storage capacity and
transmission bandwidth are needed for uncompressed images. The
intention of image compression is to represent image as a data in
compact form and this can be done by reducing the redundancy of image
data.
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The presence of many animals with different body types and characteristics necessitates
the need for cattle husbandry system. Especially in cows, elevated heart rates have been
linked to symptoms of stress, such as sweating and anguish, and they can provide valu-
able information for monitoring systems. There are many ways to measure a cow’s pulse
rate. In the current study, cow’s pulmonary function, cardiovascular system, contem-
plation rates and durations have been measured using biomedical sensors. An electro
cardiogram-based sensor (ECS) approach for noninvasively monitoring the ruminant’s
ingestive activity has also been developed in this study. A sensor adapter is used to
sample the chewing surface Electrocardiogram (ECG) signal from ruminant animals’
masseter muscles while eating. When it comes to this, an intra-ruminal real-time sensor
is designed to get accurate information on the ruminal activity of cows while grazing. A
Fixed-Length Feature Extraction (FLFE) algorithm is used to analyze the respiratory
rate and other factors. Four segmentation methods that have been tested and used to
split the chewing signal automatically are Blind Fragmentation (BF), Fixed Duration
Peak-Centered Segmentation (FDPCS), Double Onset Segmentation (DOS) and Fixed-
Length Feature Extraction (FLFE) algorithm. Digital components have been integrated
into an IoT-enabled digital platform for commercial use. The obtained ECG signal is
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Abstract: Video capsule endoscope (VCE) is a developing methodology, which
permits analysis of the full gastrointestinal (GI) tract with minimum intrusion.
Although VCE permits for profound analysis, evaluating and analyzing for
long hours of images is tiresome and cost-inefficient. To achieve automatic
VCE-dependent GI disease detection, identifying the anatomical region shall per-
mit for a more concentrated examination and abnormality identification in each
area of the GI tract. Hence we proposed a hybrid (Long-short term memory-
Visual Geometry Group network) LSTM-VGGNET based classification for the
identification of the anatomical area inside the gastrointestinal tract caught by
VCE images. The video input data is converted to frames such that the converted
frame images are taken and are processed. The processing and classification of
health condition data are done by the use of Artificial intelligence (Al) techniques.
In this paper, we proposed a prediction of medical abnormality from medical
video data that includes the following stages as given: Pre-processing stage per-
forms using Gabor filtering, histogram-based enhancement technique is employed
for the enhancement of the image. Multi-linear component analysis-based feature
selection is employed, and the classification stage performs using Hybrid LSTM-
VGGNET with the performance of accurate prediction rate.

Keywords: Video capsule endoscope (VCE); gabor filtering; semantic entropy-
based feature extraction; hybrid LSTM-VGGNET

1 Introduction

Video capsule endoscope (VCE) is regarded as the most emergent means of technology for allowing
entire gastrointestinal tract examination with negligible invasion. Many indirect procedures like
angiography, echo sounding, x-radiography (including CT), and dispensing to identify diseases of the GI
tract have been established. Unfortunately, they have been found to have little diagnostic efficiency or are
occasionally beneficial even in bleeding detection until they are very active. The greatest way to discover
and detect GI problems is by physically examining the GI tract, making endoscopy a direct and effective
diagnostic technique. The whole stomach, intestine, and colon may be viewed in a wired endoscopic

This work is licensed under a Creative Commons Attribution 4.0 International License, which
@ @ permits unrestricted use, distribution, and reproduction in any medium, provided the original

work is properly cited.


mailto:rajatarget@nec.edu.in
http://dx.doi.org/10.32604/iasc.2022.024998
http://dx.doi.org/10.32604/iasc.2022.024998

Real-Time Inspection in Detection Magnetic
Flux Leakage by Deep Learning Integrated
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Principle and Electromagnetic Induction
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ne of the most common techniques of pipeline in-

spection is magnetic flux leakage (MFL). It is a

non-destructive testing (NDT) method that em-
ploys magnetic sensitive sensors to detect MFL of faults on
pipelines’ internal and external surfaces. This research pro-
posed a novel technique in real-time detection of MFL with
pattern recognition in non-destructive principle using deep
learning architectures. Here, the MFL signal has been collected
as a large data sequence which has to be trained and validated
using neural networks. Initially, the MFL has been detected us-
ing Faraday’s law of electromagnetic induction (EMI) which is
induced with Z-filter in electromagnetic (EM) decomposition.
The collected signal of MFL has been classified using convo-
lutional neural network (CNN), and this classified signal has
been recognized by the patterns based on their threshold of
the signal. By extracting and analyzing magnetic properties
of MFL for a signal, the quantitative MFL has exceeded their
threshold value from detected signals. Damage indices based
on the link between enveloped MFL signal and the threshold
value, as well as a generic damage index for MFL technique,
were used to strengthen the quantitative analysis.

Introduction

Steel wire ropes are utilized extensively in the metallurgi-
cal sector, mining, transportation, construction, cable strayed
bridges, tourism and architecture, among other applications.
However, after a period of use, some faults in steel wire rope
may appear. Steel wire rope deterioration, such as broken
wires, fatigue, corrosion, abrasion or wear, causes the structure
strength of steel wire rope to decline [1]-[3], and they may even
result in disasters. Wire rope safety is becoming increasingly
important in today’s world. Acoustic emission, electromag-
netic methods, X-ray, and other inspection methods have been
examined, with the electromagnetic method being the most
practical and robust [4].

As the amount of time spent using the product rises, the
severity of the damage enhances. If rope cannot be fixed or
changed promptly, safe production is jeopardized, putting
people and equipment in danger. Fatigue damage like broken

48 IEEE Instrumentation & Measurement Magazine

wires, wear and corrosion will occur when employing steel
wire rope [5]-[6]. The design of the MFL testing system is com-
plicated by the constraints imposed by its portability and some
desired capabilities. Magnetic flux (MF) in specimen stays
uniform when there is no damage. Flux leakage, on the other
hand, happens when local faults cause damage. Because of the
volume constraint, obtaining high defect resolution with a coil
sensor is quite challenging. Hall sensors, on the other hand,
allow for the measurement of MFL's absolute value (B). Be-
cause the Hall sensor dimension is so small, resolution of an
instrument with a Hall sensor might be increased, and novel
concept sensor topologies could be constructed by using an
array of them. Many factors influence the resolution and de-
pendability of equipment, including detector topology, sensor
technology, defectlocation and dimension, and signal process-
ing techniques [6].

The contribution of this research is as follows:

» To develop an MFL testing system with pattern recog-
nition in non-destructive principle using deep learning
architectures.

D To collect the MFL signals’ large data sequence which has
to be trained and validated using neural networks.

» To detect MFL using Faraday’s law of electromagnetic
(EM) induction which is induced with Z-filter in EM
decomposition.

D To classify collected signals of MFL using convolutional
neural network (CNN).

The paper covers related works, provides an overview of
magnetic flux leakage detection in wire rope, shows CNN
based MFL signal classification, gives a performance analysis
and offers conclusions from the research.

Related Works

The MFL approach has been used in the detection and size
of defects in the past. Authors in [7] analyze the use of multi-
layer Perceptrons (MLP) for MFL data pattern recognition in
pipeline weld joints, where machine learning had previously
been employed in this context. For defect-shape construc-
tion, work reported [6] uses inverse modeling methods.
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Abstract: The goal of 5G wireless networks is to address the growing need for network services
among users. User equipment has progressed to the point where users now expect diverse services
from the network. The latency, reliability, and bandwidth requirements of users can all be classified.
To fulfil the different needs of users in an economical manner, while guaranteeing network resources
are resourcefully assigned to consumers, 5G systems plan to leverage technologies like Software
Defined Networks, Network Function Virtualization, and Network Slicing. For the purpose of
ensuring continuous handover among network slices, while catering to the advent of varied 5G
application scenarios, new mobility management techniques must be adopted in Sliced 5G networks.
Users want to travel from one region of coverage to another region without any fading in their
network connection. Different network slices can coexist in 5G networks, with every slice offering
services customized to various QoS demands. As a result, when customers travel from one region of
coverage to another, the call can be transferred to a slice that caters to similar or slightly different
requirements. The goal of this study was to develop an intra- and inter-slice algorithm for determining
handover decisions in sliced 5G networks and to assess performance by comparing intra- and inter-
slice handovers. The proposed work shows that an inter-slice handover algorithm offers superior
quality of service when compared to an intra-slice algorithm.

Keywords: 5G; latency; bandwidth; radio; slicing; QoS; NFV; machine

1. Introduction

Since the introduction of the first generation of wireless technology, the telecommuni-
cations industry has grown at an exponential rate. The industry’s growth can be attributed
to an increase in customer demand for network services. Users requesting network services
have a wide range of needs, including streaming videos and audio, sending and receiv-
ing multimedia files, and making online transactions. These services necessitate network
providers providing high levels of QoS, while resourcefully consuming network resources.

In this regard, 5G networks use different kinds of technologies and Network Slicing
to accommodate the varying needs of users. Network slicing is the rational division of a
physical network structure into multiple autonomous virtual networks, each of which is
designed to meet the needs of specific users. The use of radio resources is improved through
network slicing, which ensures that only the resources required are readily available.
Network slicing ensures that the networks make optimum use of network resources. In
order to deliver acceptable QoS, mobility management is a major difficulty in 5G networks
where continuous connectivity, smooth at cell borders, is anticipated.
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Abstract

Most applications based on wireless sensor networks (WSNs) nowadays are moving toward the
Internet of Things (loT) paradigm. In order to manage the vast amount of digital resources produced
by a large number of heterogeneous devices, the 10T idea is combined with the cloud. A common loT
framework that is interoperable with global infrastructure is much sought for. loT solutions that
need human interaction initially require user identification and permission of access requests made
by authorised users. This study provides a plan for creating a general foundation for practical
Internet of Things applications. Additionally, it comprises the design and analysis of the two most
crucial security modules, access control and authentication, which vary from the security
characteristics necessary in a completely automated system. The creation of a general multi-layer
architecture serves as the foundation of this study endeavour. Here, the integration of the disparate
areas is the key concern (intranet, web, cloud, and application). The layered framework's fine tuning
capability makes it possible to add, remove, or modify functions at each horizontal tier, making it
capable of meeting the majority of needs of loT-based remote applications. Here, vertical layers
serve as the glue holding together the horizontal layers. The four-layer framework's secured
workflow is examined, and remote health scenarios are used to test the framework's viability.
Keywords: loT, Healthcare, Security, Network, Cloud, Internet.
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1. Introduction
Given that there are more Internet-connected
gadgets than people on the planet, there is a
huge need for automated or semi-automatic
interactions. Real-time data capture, high-
volume digital content transmission, and
processing are all made possible by
technological advancements. The idea was
developed with the intention of minimising
human interference and improving living.
Kevin Ashton of the MIT Auto-ID Center
initially used the term "Internet of Things"

elSSN 1303-5150

(loT) to describe this idea. A network of linked
computer nodes or networks is referred to as
the "Internet" and operates using a set of
common protocols. "Things" in this context
refer to actual things or commonplace items
with processing units that are linked to the
Internet to enable access from anywhere at
any time. To connect to the Internet, objects
must have a distinct identification, such as an
IP address [1]. Due to a lack of address space
in the IPv4 protocol (232), IPv6 is used to
identify a significant number of Internet-
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Article history: We recommend a circular monopole antenna (CMPA) with a central feed to
. operate in three bands. The antenna is circular and has an 8 cm diameter.
Received Jan 23, 2022 The d antennas' 3 ranges are 2.43 GHz, 5.24
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Accepted Aug 7, 2022 slots cut into the radiating patch. The whole structure is supplied via a

microstrip feed line and analysed using CST Studio's electromagnetic
simulator, which is based on finite integral technique (FIT). To check the
Keywords: structure, the return loss, radiation pattern, voltage standing wave ratio
. (VSWR), and gain are all examined. The structure's ideal dimensions are
Circular monopole antenna . o e P o

) ; i determined using a parametric study of three factors: feed position, feed
Electric inductive capacitive breadth, and ground size. The proposed CMPA is capable of operating in
Metamaterial several bands and has good matching impedance in all of them.
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1. INTRODUCTION

Wireless transmission to single-band antennas in the field is the most rapidly evolving
communication technology. It's a method of transmitting data from one point to another without using wires,
cables, or any other physical medium. In a communication system, data is transferred across a short distance
to a receiver. Wireless communication transmitters and receivers may be anywhere from a few metres (like a
television remote control) to thousands of kilometres away (satellite communication). A multiband antenna
may operate across many frequency bands [1]-[5]. Multiband antennas consist of two components, one of
which is active for one band and the other for another. The antennas may have lower-than-average gains or
be physically bigger to accommodate the various bands [6]-[10].

Metamaterials are artificial materials with properties that aren't found in nature. These qualities
come from the insertion of small inhomogeneities to assure 1 pic behaviour. M ial
are now part of the primary electromagnetic stream [11]-[15]. Metamaterials with a one-of-a-kind design and
structure are very valuable. Electromagnetic waves interact with inclusions in composite media, generating
electric and magnetic moments that affect the bulk composite medium's macroscopic effective permittivity
and permeability. This provides criteria such as host material quality, size, form, and inclusion combinations
to the designer. All of these design aspects combine to form the final result. The shape of the inclusions in
these materials brings up new metamaterial processing opportunities [16]-[20].
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Abstract— Colorectal cancer is recognized in each gender
around the globe. As per the report generated by WHO in
2018, carcinoma placed within the third position whereas
1.80 million people are affected. Therefore, it is the second
most common cancer among females & third among males.
An effective way to recognize colon cancer at an early stage
and substantial treatment can reduce the ensuring death
rates to a great extent. We use histopathological images for
classification in our work. In this work, we proposed the
best classification methodology based on CNN methods.
Then, we used deep learning technology to distinguish
between healthy and diseased large intestine tissues. We
train a neural network, we’re going to use 20% of the image
dataset for validation and the other 80% for training. From
this we can get the classified output having an accuracy of
about 99.7%

Keywords— Colorectal cancer, Histopathological Images,
Deep Learning, Image classification

I. INTRODUCTION

A cancer of the colon or rectum, located at the
digestive tract's lower end. Early cases can begin as non-
cancerous polyps. Colon cancer can occur in any part of
the colon. An examination of entire colon using a long,
flexible tube equipped with a camera (colonoscopy) is
one way to detect colon cancer and polyps. The tissues
that is collected from colonoscopy is examined under a
microscope and the image obtained after examination is
histopathological imageand this histopathological images
are used in our work. In our work we use CNN for
training our model. CNN is one of the deep learning
technique which helps in achieving higher accuracy.
Deep Learning, which has emerged as an effective tool
for analyzing big data uses complex algorithms and
artificial neural networks to train machines/computers so
that they can learn from experience, classify and
recognize data/images just like a human brain does.
Within Deep Learning, a Convolutional Neural Network
or CNN is a type of artificial neural network, which is
widely used for image/object recognition and
classification. Deep Learning thus recognizes objects in
an image by using a CNN. CNNs are playing a major role
in diverse tasks/functions like image processing
problems, computer vision tasks like localization and

Mirra S
Dept. of ECE,
Ramco Institute of Technology,
Rajapalayam, India

segmentation, video analysis, to recognize obstacles in
self-driving cars, aswell as speech recognition in natural
language processing. As CNNs are playing a significant
role in these fast-growing and emerging areas, they are
very popular in Deep Learning. CNNs have
fundamentally changed our approach towards image
recognition as they can detect patterns and make sense of
them. They are considered the most effective architecture
for image classification, retrieval and detection tasks as
the accuracy of their results is very high. The CNN-
based deep neural system is widely used in the medical
classification task. CNN is an excellent feature extractor,
therefore utilizing it to classify medical images can avoid
complicated and expensive feature engineering. Since
CNN has these many advantages we are using it in our
work in order to achieve high performance and better
accuracy.
Il. RELATED WORKS

Colorectal carcinoma (CRC) is one of the most
common cancers and one of the main causes of cancer-
related death globally. This kind of cancer has a
considerableburden in most of the regions, according to
recent epidemiological statistics, and it is still associated
with very high fatality rate. As a result, early tumour
detection and differentiation are critical for the life and
well-being of a huge number of patients. The
examination of hematoxylin and eosin (H&E)-stained
tissue sections by microscopy remains the first step in
the diagnostic workup of solid tumours. This is a time-
consuming process that necessitates meticulous attention
to detail. Furthermore, diagnoses are impacted by the
expertise and experience of the pathologist, and they are
not always repeatable amongst pathologists. We
provide a deep learning-based technique for detecting
and segmenting colorectal cancer using digitised H&E-
stained histology slides. In this study, we show that
when compared to pathologist-based diagnosis using
H&E-stained slides digitised from clinical samples, this
neural network technique provides median accuracy of
99.9% for normal slides and 94.8% for cancer slides.
Given our approach's excellent accuracy on normal
slides, neural network methods could be used as a
screening tool. Many treatments are based on molecular
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Abstract---Controlling drug delivery for ventilator circuits is the most
difficult task. Most of the medicine is often lost in the exhaled breath,
forcing the patient to breathe in a way that suits the flow of the
medicine and can cause choking. The internal intercostal muscles
contract during forced exhalation, lowering the chest and reducing
chest volume, while the abdominal muscles push the diaphragm and
contract the chest cavity. For multiple pulmonary lung disorders such
as Chronic Obstructive Pulmonary Disease (COPD), asthma and
others, this treatment has become an unavoidable part of the normal
management strategy. Three types of inhalers that are often used
include nebulizers, metered dosage inhalers, and dry powder inhalers.
The most popular way to create medical aerosols is via spraying,
which is done on both adults and children all over the world,
particularly for at-home long-term lung disease therapy and
emergency treatment of acute illnesses. The proposed system
manages drug delivery in all ventilator environments with and without
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Abstract: Alzheimer’s disease is a catch-all phrase for a variety of
illnesses, including numerous neurodegenerative disorders. A century ago,
neurosyphilis-caused dementia was the most frequent cause of dementia in
developed nations, but Alzheimer’s disease (AD) is today the most common
cause. Dementia might still be difficult to diagnose because of a number of
barriers. Early symptoms overlap with other disorders, and the potential of
several, or mixed, aetiologies are just a few of the factors that contribute to a
wide range of possible outcomes. Because language diminishes along with
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Object detection is a branch of machine vision and image processing that deals with instances of a
certain class of semantic items. One of the most significant habits of object detection in intelligent
transportation schemes is vehicle detection. Its aim is to extract clear-cut vehicle-type information from
photographs or videos of automobiles. A fully convolutional network (FCN) is employed in
sophisticated driver assistance systems for high performance and quick object identification (ADAS). A
novel vehicle detection model employing YOLOV2 is presented to tackle the difficulties of prevailing
vehicle detection, such as the absence of vehicle-type recognition, stumpy detection accuracy and
sluggish speed. The detection model is trained using the VOC and COCO datasets, and the detection
enactment is evaluated quantitatively using KITTI training pictures. In addition, the performance of the

YOLOv2 model was compared to that of prior models.

Povzetek: Razvita je nova metoda zaznavanja vec objektov na cesti s pomocjo YOLOv2 modela.

1 Introduction

Moving object detection is a computer technique that
compacts with recognizing occurrences of semantic
matters of a precise class (such as humans, automobiles,
etc.) in a digital picture or video. It is connected to
computer vision, image processing, and neural networks.
Vehicle detection and pedestrian detection are two well-
studied fields. In the field of machine vision, moving
object detection has a variety of applications, including
picture retrieval and video monitoring.

While new research datasets have increased the
number of training sets and testing instances to get closer
to real-world situations, detectors' capacity to process big
data sets in an acceptable period of time has become a
significant concern in addition to accuracy. It is not just
the number of classes that matters, but also the training
examples.

Detecting moving items in a video clip entail finding
them in the frame. Item detection is required by every
tracking technique, whichever in all frame or when the
object first shows in the video. Various backdrop
removal approaches from the literature were simulated
for moving object detection. Background subtraction
uses the relative difference between the current image
and the reference updated backdrop over time.
Background subtraction that works well should be able to
deal with fluctuating lighting conditions, background
clutter, shadows, camouflage, bootstrapping, and
foreground segmentation in real time.

The tracking of moving objects in video images has
flickered a lot of interest in machine vision. Surveillance

systems, navigation systems, and object identification all
flinch with object tracking. Object tracking is extremely
important in a real-time environment because it allows
for an improved sense of refuge through visual
information, security and surveillance to recognize
people, analysis of customer shopping behavior in retail
spaces, video abstraction to attain involuntary annotation
of videos, generation of object-based synopses, traffic
management to examine flow, and design futuristic video
effects.

Huieun Kim et al. offered "On-road object
identification using Deep Neural Network" [4], which
advocated SSD as a quicker object detection method than
R-CNN by 41 frames per second. The model is built on
SSD and tweaked with the KITTI dataset, which is made
up of on-road environment object classes (SSD is a pre-
trained model by Pascal VOC pictures). This work
proposes an on-road object identification method based
on SSD that overcomes the difficulties of detecting on-
road objects using a camera in instantaneous and allows
for robust object detection. It creates appearance
characteristics from input pictures using convolutional
layers and trains object position in 2D image coordinates
by calculating loss of object box position (IoU) during
the training step. SSD, on the other hand, has the
disadvantage of overlooking tiny things due to its grid
methodology.

The furthermost representative FCN-based object
identification approaches are region-based fully
convolutional networks (R-FCN), single shot multi-box
detector (SSD), and you only look once (YOLO). To
obtain good detection performance, these approaches
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Abstract

This study analyzes the energy and exergy destruction of a solar still with black painted wick materials (SS with BPWM) at
different salt water depths (Wd) of 1, 2, and 3 cm. The coefficients of heat transfer for evaporative, convective, and radiant
heat transfer have been calculated for a basin, water, and glass. The thermal efficiency and exergy losses caused by basin
material, basin water, and glass material were also determined. An SS with BPWM at Wd of 1, 2, and 3 cm has produced a
maximum yield of 0.4, 0.55, and 0.38 kg per hour, respectively. An SS with BPWM at Wd of 1, 2, and 3 cm has produced
a daily yield of 1.95, 2.34, and 1.81 kg, respectively. From the SS with BPWM at Wd of 1, 2, and 3 cm, respectively, daily
yields of 1.95, 2.34, and 1.81 kg were obtained. The highest exergy loss of the glass material, basin material, and basin water
for the SS with BPWM at 1 cm Wd was 728.7, 133.4, and 123.8 W/m?, respectively. The SS with BPWM’s thermal and
exergy efficiency are 41.1 and 3.1% at 1 cm Wd, 43.3 and 3.9% at 2 cm Wd, and 38.2 and 2.9% at 3 cm Wd, respectively. The
results show that compared to the exergy loss of basin water in SS with BPWM at 1 and 3 cm Wd, the basin water exergy
loss of SS with BPWM at 2 cm Wd is minimal.

Keywords Solar still - Distillation - Wick materials - Solar energy - Exergy analysis

Nomenclature Introduction and literature survey
SS  solar still

Wd basin water depth Water, one of the necessities for all living things, is becom-
ing increasingly limited worldwide. As the world’s popula-
tion slowly grows, getting access to potable water has gotten
more difficult (Manokar et al. 2018 & 2014). In 2018, the
High-Level Political Programme on Sustainable Develop-
ment of the United Nations chose the issue of “Water and
Sanitation,” noting that over 2 billion humans worldwide are
under severe water stress (Essa et al. 2021a & 2021b). Water
scarcity may be effectively addressed by solar technology
that makes use of the sun’s energy when it is available. One
of the potential technologies being continuously developed
by researchers worldwide is basin-type SS. The rate of SS
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evaporation is influenced by a variety of elements, which
in turn affect SS production (Balachandran, et al. 2020a &
2020b, Balachandran, et al. 2021, Attia et al. 2021a, 2021b
&2021c).

A thorough survey was conducted by Nougriaya et al. and
it focused on the Wd impacts (1-15 cm) and basin design on
productivity (Nougriaya et al., 2021). For the first time, Tagh-
vaei et al. examined the Wd impact on active SS. Two active
SS with different surface areas were used in an experiment
that continued for 10 days. Results showed that, in contrast to
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Abstract

Austenitic Stainless Steel (SS316) is a commonly used material in marine and offshore locations. The components’ surface
in such environments degrades due to chloride and moisture exposure. Hence, adding a ceramic coating to the surface
enhances its functionality. In the present work, Cr3C2 and 8YSZ powders are mixed in an equal ratio to deposit unique
composite coated layers on the SS316 substrate by plasma spray coating method. The performance of the composite
coating is also compared to that of uncoated, Cr3C2-coated, and 8YSZ-coated substrates. The surface morphology and
cross-sectional microstructures of the coated SS316 substrate are examined using scanning electron microscope (SEM)
images, and The presence of chemical elements in the coatings is determined using Energy Dispersive x-ray Analysis
(EDAX) with elemental mapping. Further, the corrosion resistance of the substrate is evaluated using potentiodynamic
polarisation and Electrochemical Impedance Spectroscopy (EIS) methods. The results show that the composite coating has
a decreased porosity of 1.33% area and a higher microhardness of 880.02HV compared to bare and other coated surfaces.
The corrosion analysis reveals that the composite coating has a decreased corrosion current density (Icorr) of 3.233 x 10-6
mA cm-2 and an enhanced charge transfer resistance of 2396.23 ohms.cm2 due to strong passivation and restricted
electrolyte penetration into the coating. Further, the electrochemical corrosion study reveals that the composite coating
exhibits the lowest corrosion rate of 0.00004306 mm / year. © 2023 IOP Publishing Ltd.
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The present study aims to evaluate the biocompatibility and bio-tribocorrosion potential of selective laser
melted (SLM) Titanium-25% Niobium (Ti-25 Nb) alloy. Further the suitability of the Ti-25 Nb implant was
assessed by benchmarking with conventionally manufactured commercial Ti-6Al-4 V implant. Ball-on-plate
tests were performed on these alloys while submerging them in an acidic sodium lactate (ASL) medium.
Simultaneously, the open circuit potential (OCV) of the two alloys were measured before, during and after
sliding the indenter. Characterization of the surface morphology and composition after the test revealed
that SLM fabricated Ti-25 Nb exhibits superior wear resistance and hence has greater resistance to de-
passivation than commercial Ti-6Al-4 V implant. Biocompatibility of the implants, in terms of cell adhesion,
cell proliferation, osteogenic differentiation and Alkaline Phosphatase (ALP) activity were also studied on
the surfaces of the worn alloys. Results indicate that the worn Ti-25 Nb surface is more conducive for the
healthy growth of cells and facilitates more pronounced ALP activity than that of Ti-6Al-4 V, over a duration
of 14 days. The superior bio-tribocorrosion performance and biocompatibility of Ti-25 Nb is attributed to
SLM induced development of compressive residual stresses, smoother worn surface, higher compactness of
the Nb oxides over the alloy surface and negligible toxicity of Nb.

© 2023 Elsevier B.V. All rights reserved.
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1. Introduction

Ti-alloys, are popular candidates for load-bearing implant ap-
plications owing to their high strength-to-weight ratio, good bio-
compatibility and excellent corrosion resistance [1-4]. Of these, Ti-
6Al-4 V is the most popular one and is being commercially used as
an implant material. The only concern with the use of Ti-6Al-4 V as

Abbreviations: Ti-25 Nb, Titanium-25% Niobium; SLM, Selective Laser Melting; Ti-
6Al-4 V, Titanium- 6% Aluminum- 4% Vanadium; ASL, Acidic Sodium Lactate; OCV,
Open Circuit Potential; ALP, Alkaline Phosphatase; -Ti, Beta Titanium; AM, Additive
Manufacturing; LPBF, Laser Powder Bed Fusion; H202, Hydrogen Peroxide; ZMR,
Zimmer; OCP, Open-Circuit Voltage Potential; ICP, Inductively Coupled Plasma; AFM,
Atomic ForceMicroscopy; XRD, X-ray diffraction; MC, Clonal Murine Cell; DAPI,

Damidino -Phenylindole; CLSM, Confocal Laser Scanning Microscopy; CCK-8, Cell
Counting Kit-8; ICMP, Inductively Coupled Mass Impedance Spectroscopy; ANOVA,
Analysis of variance; FESEM, Field Emission Scanning Electron Microscopy; IPF,
Inverse Pole Figures; EBSD, Electron Backscatter Diffraction; Rq, Average Root Mean
Square Roughness; EDS, Energy Dispersive Spectroscopy; XPS, X-ray Photo-Electron
Spectroscopy
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an implant material is that it does not have inherent tribocorrosion
resistance, which is necessary for implants attached to the joints.
Bio-tribocorrosion resistance is specifically required for implants
connected to joints because they undergo relative motion, which
leads to metal-on-metal rubbing. This causes wear of the implant
surface and releases metal debris inside the human body [5,6].
Mouthuy et.al. pointed out that the release / accumulation of metal
debris/ metal oxide and ions triggers an inflammatory response
around the surrounding local tissues and causes significant
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Article history: The tensile strength of the ECAP processed composite of AA6063/(Si3N4)x/(Cu(NO3)2)y
Received 26 November 2022 (x=12%, y=2-6%) at various strain rates from 0.0001 to 1s-1 with an increment of 10 was
Accepted 24 January 2023 examined in relation to the seven-fracture image texture descriptor through void features
Available online 2 February 2023 such as void size and distribution. In order to measure the matrices of voids on the fracture
surface created through the coalescence of void results to enhance the material hardening
Keywords: as strain rate increases, the second order statistical texture analysis has been used. With
Texture descriptor respect to the rising strain rate, it was observed that the composite fracture image feature
Strain rate parameter correlation, homogeneity improved by 6 %, and 20.74% for AA6063/12%Si3N4/6%
ECAP Cu(NO3)2 after I passes as compared to AA6063/12% Si3N4 after III pass. The contrast was
Inorganic reinforcement reduced by around 58.643% when reinforcement went from a single reinforcement of 12%
Regression analysis Si3N4 with I Pass to a composite of two reinforcements (Si3N4, Cu(NO3)2) that had 6%

Cu(NO3)2 with I Pass. After three passes on AA6063/12%Si3N4/2%Cu(NO3)2, the maximum
entropy was seen due to the material's increased plastic deformation, which led to an
uneven particle distribution. As strain rate and copper nitrate percentage grew from 0 to 6
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Hot corrosion studies were performed on pristine and abrasive water jet peened (AWJP) Ti-6Al-4V surfaces.
Oxide scales form on the peened and pristine surfaces when coated with NaCl and exposed to 600 °C for 100 h.
Despite similar oxide compositions on both surfaces, the thickness and roughness of the oxide scale on the AWJ
peened surface is lower. The hot corrosion rate of the pristine surface is 2.5 times higher than that on the AWJ
peened surface. Enhanced hot corrosion resistance of the latter is attributed to compressive residual stresses on
the surface that retards diffusion of chloride in the material.

1. Introduction

Ti-6Al-4V alloy is widely used in the fabrication of gas turbine en-
gine components and fuel storage tanks of jet engines [1-3] due to its
high specific strength and excellent elevated temperature mechanical
properties [4,5]. Additionally, they have good corrosion resistance in
ambient conditions as a stable and coherent TiO, film, which prevents
its further oxidation, forms on the surface. However, when exposed to
corrosive environments at high temperatures, components made from
Ti-6Al-4V undergo hot corrosion. Hot corrosion occurs when a metallic
component is repeatedly exposed to extremely high temperatures in the
presence of difficult service environments like alkali sulphate deposits or
sulfur-containing gases [6-8]. For instance, some of the by-products that
get generated from the combustion of low-grade oil fuels such as,

* Corresponding author.
** Corresponding author.
**% Corresponding author.

NayS04, NaCl and V,0s, are highly corrosive [9]. Of these, NaCl causes
the most intense hot corrosion damage in Ti-6Al-4V [10]. Prolonged
exposure of the component to NaCl at temperatures >600 °C leads to the
formation of a dense oxide scale over the alloy surfaces. Anuwar et al.
[11] noted that low altitude flying aircraft components made from
Ti-6A1-4V also experiences hot corrosion attack while flying across the
sea, which is abundant in NaCl. It the context of preventive measures for
hot corrosion, it was observed that several surface modification tech-
niques such as Hot Isostatic Pressing (HIPing) [12], laser shock peening
[13,14], surface coating [15], shot peening [16], ultrasonic peening [9]
and electrochemical processing [17] help in mitigating hot corrosion
damage caused by NaCl. The subsurface modification depth in these
techniques can range from few pm to mm [18]. For instance, Kumar
et al. showed that ultrasonic shot peening of Ti-6Al-4V can modify the
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The experimental study of the results of reflective aluminum foils, metal sheets, and phosphate granules on the
productivity and efficiency of hemispherical solar stills was given throughout this work under the solar condi-
tions of the city of El-Oued (Algeria). Solar stills were designed, manufactured, and tested in August 2020. A
standard hemispherical solar still was made of wood and coated with black silicon. It was considered a traditional
solar still. Although it was compared to traditional solar stills, it was improved by covering its side walls with
reflective aluminum foil, zinc metal sheets, and copper sheets. It had been found that the productivity of the
modified still was 8.67%, 29.08%, and 42.35%, respectively, on top of that of the traditional solar still. This
could be due to the activity of the foils and metals, which reflect more radiation and store energy, increasing the
temperature of the salt water in the basin. In the second experiment, three modified solar stills in line with
aluminum foil and phosphate granules (30 g/L), zinc metal sheet and phosphate granules, and copper metal sheet
and phosphate granules were collectively used. It had been found that the productivity of the modified solar still
with aluminum foil and phosphate granules (the improvement rate is 30.61%) was on the far side of that with
zinc metal sheets and phosphate granules (the improvement rate is 49.961%) and copper metal sheets and
phosphate granules (the improvement rate is 62.24%).

1. Introduction

Solar energy is one of the best-known and most abundant energy
sources among all the totally different renewable energies [1]. It is
worth noting that the total radiation falling on the planet each year is
approximately (7500 times) the annual global energy consumption [2,
3]. Nowadays, alternative energy is expeditiously utilized in many in-
dustrial fields like air-conditioning and refrigeration, water heating and
cooling, cooking, irrigation systems, physical phenomenon systems,
greenhouses, power generation, absorption cooling systems, and water
distillation [4]. Solar distillation systems have attracted much attention
from scientists and researchers, notably over the past few decades. The

* Corresponding author.

reason for this increasing attention is their efficiency in ever-changing
binary compounds or briny water into contemporary forms with a
high degree of purity, victimizing clean and free alternative energy [5,
6]. In fact, natural freshwater sources such as rivers, lakes, swamps,
wells, underground waters, and ponds are dwindling step by step, day by
day, and year by year due to a variety of uncontrollable factors such as
environmental pollution, rapid growth, particularly in developing
countries, and severe climate change [7,8]. For all of these and other
reasons, low-cost systems to supply fresh water and distill water using
solar energy are required. The solar still, also known as the solar
distiller, is the most important component of those systems. The prin-
ciple of operation is extremely easy and is comparable to the well-known
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Abstract: This paper presents the results of studies to understand the influence of hybridisation on
mechanical and tribological behaviour as well as dry sliding wear of aluminium metal matrix com-
posites. Sillimanite and boron carbide (B«C) were used as primary and secondary reinforcements
and pure aluminium was used as the matrix material. The composite was fabricated by using a
vacuum assisted stir casting process. Different research instruments were used, including a scan-
ning electron microscope with EDX spectrometer, a surface measurement device, a thermal image
analyser, as well as a tribotester. The results show that tensile, impact strength and hardness of the
hybridised composites are superior (a step ahead) than unreinforced and primary composites. The
wear behaviour of the fabricated specimens was tested for the dry sliding wear behaviour under
the load range of 10-50 N with the steps of 20 N for the sliding velocities 0.75, 1.5 and 2.25 m/s over
a distance of 1000 m. The wear rate increased with load and decreased as the wt.% of reinforcement
increased. The wear rate of the composite with 10 wt.% Al2SiOs was approximately 44% lower than
that of the composite with 5 wt.% Al2SiOs. The same dependence was noted for hybrid composite
(5 wt.% ALSiOs + 5 wt.% B4C) —the wear rate was approximately 50.8% lower than that of the com-
posite with 5 wt.% Al:SiOs under the same test condition. The friction coefficient decreased as the
weight percentage of the reinforcement (Al25iOs and B4C) increased due to the uniform distribution
of the reinforcement on the surface of the composites. The main wear mechanism of the studied
materials was abrasion wear. The wear mechanism of the composite had tribochemical type. It in-
volved the oxidation and transfer of the material, which formed protective tribolayers ensuring an
additional sliding process. The mechanism that played the main role in the wear process of the
composites was a combination of abrasive, adhesive and oxidative wear.

Keywords: sillimanite; boron carbide; hybrid composites; mechanical properties; friction
coefficient; wear rate; surface characteristic

1. Introduction

The major global industrial sectors, such as automobile, aerospace, military and nu-
clear, are experiencing the advantage of using particulate reinforced Aluminium Metal
Matrix Composite (AMMC) because of its exceptional mechanical and tribological

Materials 2023, 16, 259. https://doi.org/10.3390/ma16010259
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Abstract

The telecommunication segment has grown tremendously over the past few decades. Partic-
ularly smartphones have now turned out to be essential and have outperformed many gadgets
like computers, cameras, etc. In this current scenario, smartphones become an essential prod-
uct for all kinds of consumers such as students, teachers, businessmen, etc. And the consumers
also like an extensive number of enhanced and better-quality features being embedded into
them. Along with this growth, there is a fast growth of mobile application software providers
also. Apart from calling, many consumers use smartphones for browsing the internet. Many
android developers provide browser application software with several advancements. This
puts the consumers into confusion to select a better browser for their smartphone to accom-
plish their requirements. Hence the consumers need a proven methodology to select a better
browser for their smartphones. To select a better browser, in this paper a hybrid multi-criteria
decision making model is proposed by integrating grey relational analysis (GRA) and fuzzy
analytical hierarchy process (FAHP). The findings are compared and validated through a
machine learning approach also.

Keywords Browser selection - MCDM - GRA - FAHP - Machine learning - Decision tree

1 Introduction

There are rapid and remarkable developments in communication and information technolo-
gies in the past 20 years. Among these developments, the usage of mobile phones has
increased exponentially in a short period. In earlier days, mobile phones were used only for
making calls as an alternative to telephones and telegrams. After the launch of smartphones,
they replace many gadgets like digital cameras, computers, etc., using mobile application
software [1]. Smartphones are enhancing the experience of mobile internet users to access
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In this research, the dry sliding wear behaviour of the Mg-TiO; nanocomposite is analyzed
by conducting a wear test using a pin-on-disc wear testing machine under normal
atmospheric conditions. The process parameters considered during the test are the weight
fraction of TiO2 nanoparticles, normal load, and sliding speed. The sliding distance and
wear track diameter are maintained constant at 1500 m and 90 mm respectively during
the test. The performance measures are cumulative wear and coefficient of friction.
Taguchi-based Grey relational analysis is employed in this study to optimize the
performance of the wear behaviour of the nanocomposite. The design of experiments
considered in this study is L9 orthogonal array with each process parameter for three
levels. Grey relational grade (GRG) is computed for each experiment and it was found that
the maximum GRG of 0.825 is obtained for the process parameter combination A3B2C1
which corresponds to 5wt% TiOz, 1 kg normal load and 1.5 m/s sliding speed respectively.
The initial GRG estimated is compared with the predicted and experimental values for the
optimum process parameters and it was found that there is an improvement in GRG by
2.2% and 0.77% respectively. ANOVA (Analysis of variance) is carried out to estimate the
process parameter that influences the wear behaviour of the nanocomposite significantly
and later concluded that the process parameter normal load is the most significant factor
other than any other factors.

1. Introduction

Pure magnesium and magnesium-based metal
matrix composites are emerging as a new class of
engineering materials with applications in
aerospace, automobiles, structural engineering,
and biomedical. Magnesium alloys and
composites have recently attracted much interest
due to their specific characteristics, such as low
density and high specific strength despite having
low creep resistance, wear resistance, and
modulus. [1] The reason for this is that adding
appropriate reinforcements in the right form can
considerably improve the material's above-
mentioned qualities. For example, adding particle
reinforcements such as Titanium oxide (TiO2),
Titanium carbide (TiC), Silicon carbide (SiC),
Aluminum oxide (Al203), and others to pure Mg
or Mg alloys may greatly improve the material's
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mechanical behaviour. [2-4] Due to magnesium's
affinity for oxygen, the processing and
manufacture of magnesium-based composites
are thought to be more difficult. As a result, the
initial cost of producing magnesium-based
composites was raised. In order to solve this
challenge, the powder-based fabrication method
is preferred, which has become increasingly
popular in recent years, as they are easier to
fabricate and more cost-effective. When opposed
to liquid-state processing processes, powder
metallurgy has fewer oxidation and flammability
concerns. Though magnesium-based composites
have a number of drawbacks, low wear resistance
has received increasing attention as a result of
magnesium's use in vehicle and biomedical
applications. [5] The wear behaviour of the
material has a greater impact on performance in
these applications than any other mechanical
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Abstract

Plasma spray coating with ceramic carbide is a promising approach for improving the surface quality of the materials. In this
work, the effectiveness of tungsten carbide (WC), chromium carbide (Cr3C2), and the composite coating of the two powders
in the weight ratio of 50:50 were investigated. In the erosion test, aluminum oxide (Al203) particles were combined with a
high-speed air-jet and impinged at 90° on the top surface of the material. Electrochemical polarization and electrochemical
impedance spectroscopy studies were conducted with a 3.5 wt.% of sodium chloride (NaCl) solution as the electrolyte.
Using a scanning electron microscope, the surface morphology of powders and coatings, as well as the mechanisms of
erosion and corrosion, were studied. Energy-dispersive X-ray analysis and X-ray diffractometry were used to reveal the
composition and elemental distribution of the feedstock powders and coatings. Because of the presence of hard phases, the
composite coating shows the highest average microhardness of 1350.2 HV. The composite coating exhibits improved
erosive wear resistance with an increase in erodent exposure time. The Cr3C2 coating has a reduced corrosion current
density of 1.404 x 10-5 mA/cm2 and a higher charge transfer resistance of 2086.75 Q cm2 due to passivation. © 2022 The
American Ceramic Society.
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Abstract

In this information era, software usage is intertwined with daily routine work and business. Defects in software can cause a
severe economic crisis. It is a crucial task in the software industry to be able to predict software defects in advance.
Software Defect Prediction (SDP) aims to identify the potential defects based on the software metrics. A software module is
a software component(piece of program) that contains one or more procedure. In this study, we propose a clustering
approach for grouping the software modules. This work proposes a hybrid elitist self-adaptive multi-population social mimic
optimization technique (ESAMP-SMO) for clustering the software defect modules. The objective function (fithess function) of
the proposed study minimizes the intra cluster distance and maximizes fault prediction rate. In this study, we used the three
popular benchmark NASA datasets (CM1, JM1 and KC1) for the experimental work. The performance comparison analysis
shows that the proposed clustering technique outperforms the other competitor approaches. © 2022, The Author(s), under
exclusive licence to Springer-Verlag GmbH Austria, part of Springer Nature.
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Abstract

The study is to investigate the physical, mechanical, and tribological properties of Al6063 alloy
reinforced by Silicon Nitride (Si3N,) & compound Copper Nitrate (CuN,Og) processed via Powder
Metallurgy (PM) Techniques. Incorporation of reinforcement in matrix material ranged from 6 to
12% SizN, in a 6-step interval, and 2 to 6%CulN,Og in a two-step interval. The characterizations were
made on the PM produced specimens using OM, EDS, XRD and hardness. The reinforcement
particles were distributed uniformly is attributed by homogeneous mixer of matrix and reinforce-
ments. The tests were carried out in accordance with ASTM Standards on the Al6063 alloy and its
composites. The test findings show that as the reinforcing percentage of ceramic and inorganic
compound is increased, properties such as hardness and density rise monolithically and considerably.
The dispersion of Si;N, and CuN,Og reinforcement in the AA6061 matrix was ensured by x-ray
diffraction patterns. In comparison to the base alloy, the hardness of AA6063/12%Si3N,/6% CuN,Oq
improved by 88% due to the mismatch of thermal expansion between the Al matrix and reinforcement
causes huge internal stress, causing the aluminium matrix to deform plastically to lodge the smaller
volume expansion of Si;N, and CuN,Og particles. The dry sliding wear test was carried outon a
tribometer with a pin-on-disc arrangement, and the findings show that the composite has a higher
wear resistance. The Taguchi design of experiments was used to investigate the solution containing
parameters employing an orthogonal array, the signal-to-noise ratio, and analysis of variance. The
weight percentage of Si;N,/CuN,0 compound and the relationship between wt% of reinforcement
and applied load had the highest impact on composite wear resistance, accounted for 31.66%. Before
and after the wear morphology during the wear test, images from a scanning electron microscope and
energy dispersive microscopy were used to examine the manufactured composites.

1. Introduction

In the recent decades, Hybrid Aluminum matrix composite (HAMC) has been used for many applications such
as aerospace, automobile, marine and light weight components due to their attractive properties such as good
specific strength, specific modulus. Because of its light weight and great strength, aluminium is widely employed

© 2022 The Author(s). Published by IOP Publishing Ltd


https://doi.org/10.1088/2053-1591/ac7d41
https://orcid.org/0000-0002-5451-6788
https://orcid.org/0000-0002-5451-6788
https://orcid.org/0000-0003-1555-3436
https://orcid.org/0000-0003-1555-3436
https://orcid.org/0000-0003-2072-4391
https://orcid.org/0000-0003-2072-4391
https://orcid.org/0000-0003-1001-3422
https://orcid.org/0000-0003-1001-3422
https://orcid.org/0000-0003-3886-283X
https://orcid.org/0000-0003-3886-283X
https://orcid.org/0000-0002-8292-4332
https://orcid.org/0000-0002-8292-4332
mailto:sureshdheepak07@gmail.com
mailto:wojciech.borek@polsl.pl
https://crossmark.crossref.org/dialog/?doi=10.1088/2053-1591/ac7d41&domain=pdf&date_stamp=2022-07-12
https://crossmark.crossref.org/dialog/?doi=10.1088/2053-1591/ac7d41&domain=pdf&date_stamp=2022-07-12
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0

Information Technology and Control 2022/3/51

ITC 3 / 51 Browser Selection for Android Smartphones Using Novel Fuzzy
Hybrid Multi Criteria Decision Making Technique

Information Technology

and Control . ..

Vol. 51/ No. 3/ 2022 Received 2022/01/18 Accepted after revision 2022/07/06

pp. 467-484

DOI 10.5755/j01.ite.51.3.30525 rossr &Y http://dx.doi.org/10.5755/j01.itc.51.3.30525

HOW TO CITE: Arunagiri, R., Pandian, P., Krishnasamy, V., Sivaprakasam, R. (2022). Browser Selection for Android Smartphones
Using Novel Fuzzy Hybrid Multi Criteria Decision Making Technique. Information Technology and Control, 51(3), 467-484. http://dx.doi.
org/10.5755/j01.itc.51.3.30525

Browser Selection for Android
Smartphones Using Novel Fuzzy
Hybrid Multi Criteria Decision
Making Technique

Ramathilagam Arunagiri, Pitchipoo Pandian, Valarmathi Krishnasamy
P.S.R Engineering College, Sivakasi - 626140, Tamil Nadu, India;

e-mails: thilla2012 @gmail.com; drpitchipoo@gmail.com, valarmathi@psr.edu.in
Rajakarunakaran Sivaprakasam

Rameco Institute of Technology, Rajapalayam — 626117, Tamil Nadu, India;
e-mail: srajakarunakaran@yahoo.com

Corresponding author: thilla2012@gmail.com

IT and Telecommunication sector has grown massively over the past few decades. Mobile phones that were
initially developed for making calls and now become an essential item and are just not restricted to calling.
They have dominated most of the gadgets like computers, cameras, etc. Regularly people come across an exten-
sive number of enhanced and better-quality features being built-in with them. A variety of mobile phones with
different shapes and sizes are manufactured within a wide range of budgets. This is the key motivation behind
an exponential growth in the number of users and the arrival of new manufacturers in the field. Along with this
growth, there is a fast growth of mobile application software providers also. Apart from calling, many consum-
ers use smartphones for browsing the internet. This puts users into a dilemma to select a better browser for
their smartphone to fulfill their requirements. With this aim, an attempt is made in this paper for the evaluation
and selection of a better browser. To achieve this, a hybrid Multi Criteria Decision Making (MCDM) approach
is proposed by combining Analytical Hierarchy Process (AHP), COPRAS (Complex Proportional Assessment
of alternatives) technique and Fuzzy Analytical Hierarchy Process (FAHP).

KEYWORDS:Browser Selection, Multi Criteria Decision Making, AHP, COPRAS, FAHP.
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Abstract

Demand for fresh water increases day by day. Solar desalination is one of the promising technologies to meet this demand
in an economical fashion which uses solar still. For the current study, single-basin single-slope conventional solar still and a
modified single-basin single-slope solar still with inbuilt condenser and agitator were designed and fabricated. Both the stills
were tested under the same ambient conditions to compare the performance. Through experimental results, it was found
that modified still with inbuilt condenser and agitator had 98.69% more productivity than conventional solar still. Modified still
productivity was recorded as 4.856 L/m2/day and that of conventional still was 2.44 L/m2/day. The agitation effect caused by
the agitator in the modified still led to an increase in the rate of evaporation. The increase in condensing area for the same
evaporation area of the modified still improved the condensation rate. These two synergized effects resulted in an overall
performance improvement of the modified still over the conventional still. An energy analysis revealed that modified still is
24.42% more efficient than its counterpart. The energy efficiency of modified and conventional stills was calculated as
4.82% and 2.04% respectively. © 2022, The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of
Springer Nature.
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In this digital world, using software has become an important part of daily life and business. The
software must be rigorously tested in order to avert a financial crisis. The defect-free software enhances
the functionality of the business. Predicting software defects in advance is a crucial task in the
software industry. The aim of Software Defect Prediction (SDP) is to locate the possible software
bugs. This paper proposes a hybrid feature selection (filter-wrapper) approach based on the multi-

Keywords: criteria decision making (MCDM) method and the Rao optimization method for selecting the more
Feature selection model informative features to improve the software defect prediction rate. The proposed work measures the
TOPSIS fitness of the candidate solution by using the defect prediction rate and the feature selection ratio. The

Hybrid Rao optimization algorithm

Hor performance of the proposed method is evaluated using three popular benchmark NASA datasets (PC5,
Software defect prediction

JM1, and KC1) and compared with the state-of-the-art methods. The proposed feature subset selection
scheme identifies the most significant feature subset for defect prediction with an average accuracy of
95% on the benchmark datasets. According to the experimental results, the proposed hybrid approach

outperforms the standard strategy in terms of defect prediction rate.

© 2022 Elsevier B.V. All rights reserved.

1. Introduction

In this century, internet users are using various software in
the form of web applications and mobile applications, in which
the quality of software is considered to be one of the most sig-
nificant components in software development [1,2]. In computer
programming, a software defect is an error that has an incorrect
impact and reduces the software’s reliability. Software defects
can be caused by logic errors, requirement errors, or design er-
rors [3,4]. Finding defects in a software module can be extremely
challenging for a software tester. Software Defect Prediction (SDP)
is an essential part in the software development process. During
the process of software testing, the automated software defect
prediction system provides assistance to the software profes-
sional. The supervised machine learning algorithms are used to
develop the software defect prediction system. It uses the super-
vised dataset to build the software defect prediction model. The
feature space of the dataset is high. The high dimensional feature
space reduces the performance of the defect prediction system.
The high dimensional feature space may contain the redundant
and non-informative features. In order to improve the perfor-
mance of the fault prediction system, the feature selection is one

* Corresponding author.
E-mail address: kthirumoorthy@mepcoeng.ac.in (K. Thirumoorthy).

1 All authors contributed equally and significantly in writing this article.

https://doi.org/10.1016/j.as0c.2022.109737
1568-4946/© 2022 Elsevier B.V. All rights reserved.

of the dimension reduction(feature selection) techniques which
improve the performance of the prediction system [5]. Basically,
feature selection strategies are grouped into the following,

e Filter method: The filter-based approach [6] applies the
scoring methodologies such as Information Gain, Gini index,
etc. to all the feature. It computes the significance score of
each feature. Finally, it uses the significance rank to pick the
top-rated features.

e Wrapper method: The main goal of the wrapper-based strat-
egy is to select the best subset of features [7]. The wrapper
based approach depends on a specific supervised learning
algorithm.

1.1. Software description record representation

The software description dataset S is a set of software mod-
ules. Let software dataset contains ‘k’ software modules, and
is denoted as S = {s1, S, S3, ..., Sk}. The software description
record is described by various software metrics. The set of soft-
ware metrics is denoted as M = [mq, my, ms, ..., m;], where 1 is
the total number of software metrics. Each software description
record s; is represented as a vector (wj1, Wi, Wi, ..., Win) Where
wj; denotes the software metric value of m; which is taken on the
software s;. Table 1 shows a typical software description record
dataset in terms of feature(software metric) vector.
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1 | INTRODUCTION
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Abstract

In the present manuscript, performance studies of Solar Still (SS) were studied for the
climatic conditions of Erode, India. Three different experiments were conducted:
Conventional SS (CSS), CSS incorporated with blue metal stones, and CSS incorpo-
rated with tar-coated blue metal stones. Furthermore, the energy and exergy
efficiency of the CSS is evaluated. The daily-distilled yield by incorporating the tar-
coated blue metal stones in CSS is 3.21 Kg and blue metal stones in CSS is 2.89 Kg
with augmentation of 34.4% and 27%, respectively than the CSS. The distilled water
production during daytime (8 a.m.-6 p.m.) from the CSS, CSS incorporated with blue
metal stones, and CSS incorporated with tar-coated blue metal stones is 2.02, 2.59, and
2.83 kg, respectively. Similarly distilled water production during nighttime (7 p.m. to
11 p.m.) is 0.08, 0.29, and 0.39 kg, respectively. The distilled water production during
daytime and nighttime from the CSS incorporated with tar-coated blue metal stones
and CSS incorporated with blue metal stones are 28.3%, 22%, 78.6%, and 71.7% higher
than the day-time and night-time yield from the CSS. Also, the energy and exergy effi-
ciency of the CSS incorporated with tar-coated blue metal stones and CSS incorporated
with blue metal stones is 21.6% and 1.63%, and 20% and 1.4%, respectively.

KEYWORDS
distilled water, energy storage, solar energy, solar still, tar-coated blue metal stones

Parsa et al.'' have performed a comparative study on two SS
(active and passive) located at Tochal 3964 m and Tehran 1171 m.

Water, one of the most basic needs of all living beings, is becoming
increasingly limited around the earth.)™3 Access to potable water has
become an issue as the world's population continues to grow.*~®
Water and sanitation were chosen as the issue for the United Nations
High-Level Political Program on Sustainable Development in 2018,
and it is estimated that over 2 billion people throughout the world are
under water stress.”® Solar technologies can be used to harness the
Sun's energy and provide a long-term context of water scarcity. SS is
one of the promising technologies that researchers all over the world
are working on right now. The evaporation rate of SS is influenced by

several factors, which have an impact on the still's output.”*°

The performance factors such as yield, energy, economic, environ-
mental, energy matrices, and heat transfer were carried out for two
different altitudes. The active SS is similar to passive SS but incorpo-
rated with 4 thermoelectric modules for heating saltwater in the basin.
The author reports that at Tochal and the city of Tehran, the annual
yield for active and passive SS's was 2122.8, 2971.8, 717.36, and
916.5 L / year respectively. The output of SS's at Tochal is higher
compared to the similar SS's at Tehran by 39.96% & 27.7%, respec-
tively. It is also observed that daily energy output at the summit of
the mountain for active SS is greater by nearly 0.139, 0.312, and
0.351 kWh/day. Similarly, energy output for active solar still is greater

Environ Prog Sustainable Energy. 2022;e13997.
https://doi.org/10.1002/ep.13997
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ARTICLE INFO ABSTRACT

Keywords: The yield produced from conventional hemispherical solar still (CHSS) is limited. Modified hemispherical solar
Solar energy still (MHSS) using rubber and wick materials at the basin of the HSS are examined in this research paper. To
Desalination

experimentally studied the effect of rubber materials at different thicknesses (2.5, 5, 7.5, and 10 mm) and wick
materials at a different thicknesses (1.5, 3, 4.5, and 6 mm), under the same operating conditions, three equal HSS
units are designed and constructed. The experiments were conducted in four days, under the climatic conditions
of the city of El Oued-Algeria. The experimental results showed that a rubber material at a different thickness
(2.5, 5, 7.5, and 10 mm) improves the yield by 14.29, 26.53, 35.71, and 46.94%, respectively as compared to the
CHSS. Also, using wick materials at different thicknesses (1.5, 3, 4.5, and 6 mm) improves the yield by 12.24,
22.45, 30.61, and 40.81%, respectively, as compared to the CHSS. This modification is very efficient and
inexpensive because rubber and wick materials are available at a cheap price. After comparing the yield of HSS
according to the thickness of the rubber and wick materials used, we found that the more thickness of the

Hemispherical basin still
Black rubber

Wick materials

Different thickness

materials (rubber and wick), the better the yield. Therefore, we recommend using thicker materials.

1. Introduction

Algeria is located in North Africa between lines (12° E and 9° W, 19°
N and 37° N). The Sahara covers 80% of its territory, where its
geographical nature and its distinct astronomical position make it rich in
energy potentials as a result of most of its lands receiving a large annual
rate of solar radiation. At the same time, several communities living in
isolated areas suffer from a shortage of drinking water. These commu-
nities are supplied freshwater by trucks fitted with water tanks from
elsewhere. However, some areas do not reach transport trucks with
drinking water due to the lack of access roads. However, the trans-
portation cost increases the cost of drinking water [1-3]. Hence, a suit-
able solution to the problem of shortage of fresh water in remote areas is
to use a simple device called a solar distillation device. Free energy
partially offsets the cost of consuming drinking water. Solar distillation

* Corresponding author.
E-mail address: attiameh@gmail.com (M.E.H. Attia).
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is the most suitable technology for desalination in remote areas for small
capacity [4-6]. But, the amount of yield produced is rather small making
solar basins still useless in some cases. Therefore, Researchers have
investigated improving designs to reduce the construction cost like
hemispherical [7], pyramid [8], tubular [9], single slope [10], inclined
wick [11], double slope [12], stepped [13] SS using external heating
source (PV/T collector) [14], concentrator [15], aluminum foil sheet as
absorber cover [16], internal and external reflectors [17-19] to improve
the performance of SS. Research also been directed towards improving
productivity of solar distillates and efficiency by add absorbents mate-
rials (energy storage materials) such as: dye [20], sand grains [21,22],
sandbags [23], phosphate bed [24], phosphate bags [25], charcoal [26],
aluminum balls [27], trays metal [28], fins [29], sponge [30], gravel
[31], phase change materials (PCM) [32-34] and nanofluids [35-39].
Balachandran et al. [40] performed a study on a SS with eggshells as an
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Email: gauravdhiman.cse@geu.ac.in craniofacial and dentofacial deformities. Cephalometric analysis is a relationship of

Cephalometric analysis has an important and essential role to treat the patients with

human geometry which can be quantified and derived from the linear and angular
measurements. To treat any patient, such analysis is required to be performed on the
Head X-ray image of the patient. The objective of the proposed work is to detect
cephalometric landmarks automatically on CT (computational tomography) images.
Twenty cephalometric landmarks were automatically localized on 100 CT scans using
hybrid coarse-to-fine computational method. The mean error for landmark detection
was computed as 2.88 mm and standard deviation of 1.85 mm. The highest detection
rate for cephalometric landmarks was received as 100% for Nasion landmark under
4-mm error and the highest detection rate was received as 99% for Nasion landmark
under 3-mm error. The less number of datasets were used for the training and higher
number of datasets were used for the testing. Compared to the literature methods,
our method used higher number of datasets to demonstrate the accuracy of the pro-

posed method.
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ARTICLE INFO ABSTRACT

Keywords: The rapid rise of heterogeneous data traffic exposes the shortcomings of fifth-generation (5G)
New radio (NR) technology, which was initially designed to form self-organizing and self-sustaining networks to
Beyond 5G (B5G)

facilitate the adoption of the Internet-of-Everything (IoE). This study presents the applications
and service requirements of future communication networks. This study details flexible design
agreements of the Medium Access Control (MAC) layer of Beyond-5G (B5G) from the current
3rd Generation Partnership (3GPP) study and highlights the current open research issues and
challenges which are yet to be optimized. To ensure that the network is self-sustaining and self-
organized for B5G paradigm, an intelligent network design is required. Artificial Intelligence
(A]) is revolutionizing every aspect of life, therefore, this article provides an overview of how Al
plays an important role in improving future-generation communication by solving MAC-related
issues.

Artificial intelligence (AI)
Medium access control (MAC) layer

1. Introduction

The Internet-of-Everything (IoE) is shifting the focus from high-data rate services like the enhanced mobile broadband (eMBB)
and massive machine-type-communication (mMTC) to delay-centric ultra-reliable low latency communication (URLLC). With a 1000x
increase in data rate and network capacity, the fifth-generation (5G) of mobile communications was projected to be the major enabler
for IoE. Release 15 of the new radio (NR), which only utilizes millimeter wave ((mmW ave) frequencies -a real IoE carrier that has
not yet been attained, has been standardized as a result of the 3GPP’s development of 5G [1]. But most 5G variants throughout the
world continue to operate at sub-GHz frequencies. The goal of creating a self-sustaining and self-organized network (SSN/SON) has
so far remained a mirage, and these ambitions have been transferred upward to B5G networks, even if 5G networks readily enable
URLLC services.

The services of URLLC, which include anything from tele-medicine to autonomous flying cars, are all designated by the
International Telecommunication Union (ITU) as having dependability requirements of at least 10~ packet error rate and radio

7 This research was supported in part by Basic Science Research Program through the National Research Foundation of Korea (NRF) funded by the Ministry of
Education, Republic of Korea (NRF-2021R1A6A1A03039493) and in part by the NRF grant funded by the Korea government (MSIT) (NRF-2022R1A2C1004401).
HH This paper is for special section VSI-siot. Reviews were processed by Guest Editor Dr. Deepak Gupta and recommended for publication.
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ARTICLE INFO ABSTRACT
Keywords: Smart microgrid sounds familiar in recent days for their advanced electrification in rural/urban
Microgrid areas without the support of a grid network. Energy management and control can provide sta-

Internet of Things (IoT)
Operation and control
Energy management
Power systems

Renewable energy systems

bility to the microgrid when there is a sudden change in loads. In this paper, the Internet of Things
(IoT) has been used with the microgrid for energy management and analysis. The obtained result
identifies the performance and operation of the IoT-based energy management and analysis in the
smart microgrid. The proposed system identifies the demand pattern and allows the microgrid to
supply power accordingly. In case of uncertain demand, the proposed system initiates the user to
isolate and protects the microgrid. The experimental setup has been developed with PV/Wind and
Piezo based 2.5 kW hybrid power generation system and the obtained results have been compared
with competitive technologies. The IoT assessment has been carried out using Thinkspeak and
MATLAB tools.

1. Introduction

Microgrid plays a vital role in the electrification of rural and urban areas where there is no grid power supply. Microgrids have been
developed by combining various renewable energy resources [1]. Renewable energy resources like wind and solar are used often to
power up the microgrid [2]. When these microgrids are equipped with a smart metre and have the capability to energy share and trade
then it’s called smart microgrids or smart-grid [3]. Smart-grid has features like energy trading and fault protection. But, these
microgrids often get saturated because of the uneven demand power. Any uneven power demand affects the grid frequency and
collapses the entire microgrid network [4]. There is two common power demand such as low demand and high demand [5]. The low
demand is when supply is higher than the load (i.e.,) more energy gets fed into the microgrid [6]. The high demand is when the energy
generation is low but the energy requirement will be high [7]. Both these patterns occur unevenly in the microgrid thereby affecting
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Abstract

Self-adaptive software can assess and modify its behavior when the assessment indicates that the program is not
performing as intended or when improved functionality or performance is available. Since the mid-1960s, system adaptivity
has been extensively researched, and during the last decade, many application areas and technologies involving self-
adaptation have gained prominence. All of these efforts have in common the introduction of self-adaptability through
software. Thus, it is essential to investigate systematic software engineering methods to create self-adaptive systems that
may be used across different domains. The primary objective of this research is to summarize current advances in
awareness requirements for adaptive strategies and their performance management based on an examination of state-of-
the-art methods described in the literature. This paper reviews self-adaptive systems in the context of requirement
awareness and summarizes the most common methodologies applied. At first glance, it examines the previous surveys and
works about self-adaptive systems. Afterward, it classifies the current self-adaptive systems based on six criteria. Then, it
presents performance management in the current adaptive systems and then evaluates the most common self-adaptive
approaches. Lastly, the self-adaptive models are evaluated based on four concepts (requirements description, monitoring,
relationship, dependency/impact, and tools). © 2023, The Author(s), under exclusive licence to Springer Science+Business
Media, LLC, part of Springer Nature.
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Abstract

Air pollution demonstrates the appearance of toxins into the air which is blocking human prosperity and the earth. It will
portray as potentially the riskiest threats that humanity anytime faced. It makes hurt animals, harvests to thwart these
issues in transportation territories need to expect air quality from pollutions utilizing Al systems and IoT. Along these
lines, air quality evaluation and assumption has become a huge target for human health factors and also affect internal
organs related to respiratory. The accuracy of Air Pollution prediction has been involved with the machine learning tech-
niques and the best accuracy model is identified. The air quality prediction dataset is used for identifying the meteorology
air pollution data while the predicted model is involved the decision tree computation for predicting the toxin contents in
the region, the Air quality indicator is used to assess the pollution level and monitoring the air quality. The performance
analysis shows that the decision tree technique has produced the better results in the performance metrics of Accuracy,
precision, recall, and F1-score with the minimized error values while the comparative evaluation of Attribute-enabled
classification has identified the best technique for predicting the air quality.

Keywords Air Pollution - Machine learning technique - Accuracy - Air quality indicator - Classification - Spatial data
analysis

1 Introduction
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we are depending on ecosystem for surviving our day-
to-day needs. Environment is getting polluted because of
human activities and natural disaster, and the most polluted
median is air [1]. The meteorological parameters governed
the concentration of air pollutants in clean air like atmo-
spheric wind speed, temperature, and humidity. The atmo-
sphere has felt the humidity while the urbanization process
is the main reason of air pollution for increasing the trans-
portation provisions emits high amount of atmosphere
pollutants and also with the increased amount of Industrial-
ization [2]. The main pollutants are Carbon Monoxide (CO),
Nitrogen Oxide (NO), Particulate substance of 10 mm and
2.5 mm (PM), SO2 etc. Carbon Monoxide produces because
of the scarce decomposition of propellant like petrol, diesel,
and gas. Nitrogen Oxide released because of the explosion
of thermal fuel. Carbon monoxide causes several medical
problems [3].

Every pollutant causing air pollution is also dangerous to
human beings and animals, must take measures to diminish
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ARTICLE INFO ABSTRACT

Keywords:

Catboost

Ensemble learning
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IoT security
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The successful applications and diversified popularity of the Internet of Things (IoT) present various advantages
and opportunities in broad characteristics of our lives. However, unfortunately, the IoT is allied with several
types of defenseless attacks and illegitimate exploits. Security specialists specify voluminous threats imposed by
the IoT devices in various aspects. Therefore, security and intrusion detection have constantly been growing
areas of distress for any field of IoT research. This paper introduces a new hybrid ensemble hyper-tuned model (i.
e., Catboost) that efficiently recognizes IoT sensor attacks and anomalies. The hyper-parameters are optimized
with Bayesian optimization to develop security-based models effectively. The significant contributions of this
work are the design of an intelligent model-based security framework based on the advanced ensemble learning
Catboost model for detecting malicious IoT activities in the IoT network, the use of a Bayesian optimization
approach to find an optimal set of Catboost hyper-parameters, and evaluate the model with a new real dataset
(DOS2DO0S) from a large-scale IoT network. The performance of the proposed model is compared with other
state-of-the-art approaches, and the experimental results are evident towards a high detection rate of 99.9%.

1. Introduction used in various environments [1]. IoT communicates the customized,

desired technologies and the ensuing network of thousands of devices.

The Internet has played a significant role in everyone’s life in the past
years. More than 2 billion people throughout the globe are utilizing the
Internet to substitute the vast amount of data with social networking
applications like sending and receiving emails, etc. Due to the more
widespread usage of the internet day by day, one more domain is known
as the Internet of Things (IoT). It is a worldwide platform for creating
machines and intelligent objects to assess, manage, and communicate.
IoT is the new enhancement in communication methodologies that has
constantly exceeded the conventional sensing of adjacent environments.
IoT is a method of interconnecting systems, objects, people, and ma-
chines with unique identifiers (UIDs). The Internet of Things devices is
outfitted with processing control and sensors that permit them to be

* Corresponding author.

The IoT world is vast in applications such as smart cities, smart homes,
medical and healthcare transportation, environmental monitoring,
ocean of things, agriculture, military applications, etc. However, the
associated IoT devices continue to pose actual safety threats, predomi-
nantly as they can be readily cooperated with and provide information
exfiltration, superior breakages, and additional issues. So, IoT devices
are vulnerable to network, physical, privacy leakage, software, and
hardware attacks by considering the services and networks. A few
additional security risks such as Spoofing, Privacy leakage, Jamming,
distributed denial-of-service attack (DDoS), DoS, Software attacks, and
Man-in-the-middle attacks are aimed to evade IoT devices from
obtaining the network sources [2]. A spoofing attacker replicates an
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ARTICLE INFO ABSTRACT

Keywords:
Internet of Things
Packet keys
Lightweight

Key management
Security service

Software-Defined Network (SDN) and Network Function Virtualization (NFV) are key enablers for provisioning
dynamic, virtual security services on demand. This article, presents a novel Group Key Management scheme for
Low-Resource Devices (GKM-LRD) with SDN aided trusted key management server as a central server to provide
key management service to groups formed in Internet of Things (IoT) applications. In addition to the group key
management scheme, a lightweight packet key-based communication system is proposed to make the data traffic
reliable. Packet keys are short sized keys acquiring the lifetime of a packet. Even though the key is short sized,
the security strength comes from its short lifetime. The proposed GKM-LRD is evaluated in terms of computation
load, communication load, storage and scalability in comparison with the existing group key management
schemes. The computation load, communication load and storage load is reduced by 80%, 17.25% and 20%
respectively in comparison with the existing system assuring the scheme as lightweight and applicable for IoT
devices. The proposed packet key-based communication scheme is compared with an existing Diffie-Hellman
based packet key system. The results show the system is comparatively lightweight with computation load
reduced by 74.8%. The security analysis of the proposed scheme proves that the scheme ensures forward secrecy,
backward secrecy and resistance to man-in-the-middle and replay attacks.

1. Introduction

The ubiquitous IoT applications demands the services of fog and
cloud service providers to perform cost effective tasks [1]. In healthcare
application cloud and fog services are leveraged for application parti-
tioning and scheduling tasks to minimize energy consumption and
application enhancement [2,3]. In Internet of Vehicular Things (IoVT),
the fog, cloud service is leveraged to provide mobility-aware services
based on containers [4]. The fog cloud services are further enhanced
with the inclusion of technologies like SDN and Intelligent Reflecting
Surface (IRS) [5]. SDN is an emerging platform that uses software to
program the network. With its logically centralized control SDN is able
to attain bird’s eye view of the network [6]. The features of SDN include
dynamic rerouting of traffic, dynamic reconfiguration capabilities,

* Corresponding author.

optimized use of virtual services, real-time attack or failure detection
and resilience [7]. The heterogeneous network of IoT uses several
lightweight communication protocols like ZigBee, Z-wave, BLE, Sigfox,
LoRaWAN for connectivity [8] and the data generation is vast. SDN
centered security service management to IoT traffic is essential to tackle
heterogeneity by providing centralized control as well as to provide
optimized service. SDN is capable of providing resilience with reduced
latency in case of attack or network failure. Moreover, SDN is also
capable of managing the sleep/wake cycle of IoT devices to optimize
energy usage. Security is provided as a service using SDN and NFV by
steering the packets through Virtual Service Functions (VSFs) like fire-
wall, intrusion detection system and deep packet inspection based on the
application requirements [7]. In order to obtain a centralized control
over the network, SDN controller integrated fog and edge nodes are used
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ARTICLE INFO ABSTRACT
Keywords: Handwriting recognition is regarded as a dynamic and inspiring topic in the exploration of pattern recognition
Kurdish alphabet and image processing. It has many applications including a blind reading aid, computerized reading, and pro-

Offline handwriting recognition cessing for paper documents, making any handwritten document searchable and converting it into structural text

form. High accuracy rates have been achieved by this technology when recognizing handwriting recognition
systems for English, Chinese Arabic, Persian, and many other languages. However, there is not such a system for
recognizing Kurdish handwriting. In this paper, an attempt is made to design and develop a model that can
recognize handwritten characters for Kurdish alphabets using deep learning techniques. Kurdish (Sorani) con-
tains 34 characters and mainly employs an Arabic/Persian based script with modified alphabets. In this work, a
Deep Convolutional Neural Network model is employed that has shown exemplary performance in handwriting
recognition systems. Then, a comprehensive database has been created for handwritten Kurdish characters which
contain more than 40 thousand images. The created database has been used for training the Deep Convolutional
Neural Network model for classification and recognition tasks. In the proposed system the experimental results
show an acceptable recognition level. The testing results reported an 83% accuracy rate, and training accuracy
reported a 96% accuracy rate. From the experimental results, it is clear that the proposed deep learning model is
performing well and comparable to the similar to other languages handwriting recognition systems.

Database
Convolutional neural network

1. Introduction 1) Character recognition is a challenging and broad area for research,
and still, improvement is required because the accuracy of the
Currently, handwritten character recognitions are increasing in de- existing models is nowhere near the human capabilities. Hand-
mand and popularity as a result of their potential application areas, writing character recognition is even more complex and challenging
which would reduce the data entry tasks and save an unimaginable time to be processed due to the nature of handwriting itself (Zhang et al.,
when filling and searching for the form in handwritten documents and 2017).
much more. The work of this study shows the consideration of the 2) When researching Kurdish handwriting, some issues demand atten-
following problems: tion and solution with a suitable choosing mechanism and an
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1 | INTRODUCTION

Abstract

Nowadays, blockchain and Internet of Things (loT) are two emerging areas of the
Information Technology (IT) sector. These two emerging areas are used in various
fields, such as supply chain, logistics and automotive industry. Due to the low
processing power and storage space of loT devices, users' medical information is usu-
ally saved in a centralized third party like a clinical repository or a cloud computing
environment. Thus, in many cases, users lose control of their medical information,
which can result in security disclosure and a single-point impediment. So, an
advanced solution is required to improve the data sharing process, while restricting it
in terms of security. Blockchain technology with loT can significantly affect the
healthcare industry by improving its efficiency, security and transparency, as well as
can provide more business opportunities. The efficient sharing of Electronic Health
Record (EHR) can improve the treatment process, diagnosis accuracy, security and
privacy. This article proposes a blockchain-based loT architecture to provide
enhanced security of healthcare data by using Identity-Based Encryption (IBE) algo-
rithm. Here, the smart contract defines all the basic operations of the healthcare sys-
tem, which can be beneficial to all stakeholders. Many experiments are executed to
evaluate the efficiency of the proposed scheme. The results show that the proposed

scheme is better than the existing renowned schemes.

KEYWORDS
electronic health record, Ethereum, smart contract, Swarm

The Internet of Things defines as a system of interrelated computing devices that are able to collect and transfer data over a wireless network
without human intervention (Akpakwu et al., 2018; Hamidi & Fazeli, 2018). Industrial organizations are progressively embracing loT technology
and its applications called Industrial Internet of Things (lloT). Presently, it has already been implemented in various industries, such as automobile
industry (Zhu et al., 2018), energy sector (Li et al., 2018), manufacturing industry (Song et al., 2017) and healthcare sector. The healthcare system
is an information-intensive medical domain, where large amounts of data are routinely generated, obtained and disseminated. Due to the
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Computation Offloading and Service Caching for
Intelligent Transportation Systems with Digital Twin

Xiaolong Xu [, Member, IEEE, Zhongjian Liu

Abstract—Mobile edge computing (MEC) provides
a novel computing paradigm to satisfy the increasing
computation requirements of mobile applications. In
MEC-enabled intelligent transportation systems (ITS),
the latency-sensitive computing tasks are offloaded to
RSUs for execution, reducing the transmission latency
compared with the cloud solutions. However, the repet-
itive executions of the same tasks whose outputs are
dependent on the inputs lead to the extra system
latency, an alternative is to cache the required ser-
vices on RSUs in advance. The service requirements
of latency-sensitive computing tasks are satisfied by
jointly considering computation offloading and service
caching. Besides, the digital twin (DT) is utilized to
construct the virtual world reflecting the physical world
in real-time to efficiently make offloading strategies.
In this paper, a computation offloading and service
caching method using decision theory in ITS with DT,
named CODT, is proposed. Specifically, the computa-
tion offloading and service caching in ITS is modeled
first with DT. Then, a mixed-integer nonlinear pro-
gramming (MINLP) problem is formulated to minimize
the system latency. Afterward, the decision theory is
used to analyze the utilities of offloading strategies in
different states of RSUs and make the optimal strategy.
Finally, extensive simulations based on the real-world
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datasets demonstrate that the proposed CODT outper-
forms other baselines.

Index Terms—Computation Offloading, Digital
Twin, Intelligent Transportation Systems, Decision
Theory, Service Caching

I. INTRODUCTION

The development of Intelligent Transportation Systems
(ITS) diversifies vehicular services, e.g., route planning,
augmented reality (AR), and autonomous driving [1].
Those services are almost sensitive to latency and require
to consume many computation resources. However, the
limited computation capacities in vehicles fail to meet the
requirements of services, increasing the processing delay of
services and degrading the quality of service (QoS) [2]. A
potential method is to offload the computing tasks to the
cloud server, where the tasks are executed with adequate
computation resources. Nevertheless, the service latency is
hardly guaranteed because of the remote distance between
vehicles and the cloud server.

Recently, mobile edge computing (MEC), emerging as
a computing paradigm, can efficiently provide users with
latency-sensitive services [3]. In MEC-enabled ITS, the
roadside units (RSUs) are deployed along the roads, pro-
cessing computing tasks close to users [4]. Therefore, most
of the computing tasks can be offloaded to RSUs for execu-
tion, which decreases the service latency and mitigates the
workload on the cloud server [5]. Nevertheless, the com-
puting tasks whose requirements exceed the computation
capacity of RSUs are still offloaded to the cloud server due
to the limited computation resources on RSUs. Besides,
to balance the workload on RSUs, the tasks offloaded
to RSUs may be offloaded again to other RSUs [6]. As
mentioned above, it is necessary for different computing
tasks to determine reasonable offloading strategies.

In ITS, the computing tasks are executed with the
computation resources on RSUs to return the feedback
to the users. Generally speaking, the computing tasks
are dependent on their input. The tasks with different
inputs are supposed to return different outputs. However,
there are many same computing tasks except the input.
The repetitive executions of these tasks will increase the
system latency, which leads to the importance of service
caching. The service refers to the general execution of
the same tasks and can be cached on RSUs by occupying
computation resources of RSUs, waiting for the input of
tasks to return the relevant feedback |7]. The computing
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ARTICLE INFO ABSTRACT

Keywords: EEG-based emotion recognition enables investigation of human brain activity, which is recognized as an
EEG ) important factor in brain-computer interface. In recent years, several methods have been studied to find optimal
Affective state features from brain signals. The main limitation of existing studies is that either they consider very few emotion

Emotion recognition classes or they employ a large feature set. To overcome these issues, we propose a novel Hjorth-feature-based

]S)]f]?];)-lv emotion recognition model. Unlike other methods, our proposed method explores a wider set of emotion clas-
DREAMER ses in the arousal-valence domain. To reduce the dimension of the feature set, we employ Hjorth parameters
SELEMO (HPs) and analyze the parameters in the frequency domain. At the same time, our study was focused to maintain
ASCERTAIN the accuracy of emotion recognition for four emotional classes. The average accuracy was approximately 69%,

76%, 85%, 59%, and 87% for DEAP, SEED-IV, DREAMER, SELEMO, and ASCERTAIN, respectively. Results show
that the features from HP activity with random forest outperforms all the classic methods of EEG-based emotion

recognition.

1. Introduction

Emotions play a key role in human daily life. For example, emotions
are directly influenced by the learning and decision-making processes.
They can affect the moods and emotional states psychologically [1].
Emotions may affect human behavior and subjective experiences [2].
Current trends show the significance of emotion recognition in people’s
daily activities [3-5]. Brain signals are one of the best sources to identify
human affective states [6-8].

To understand affective states, the main challenge is how to mini-
mize the barriers between humans and computers. It would be possible
only by developing emotion-oriented systems that understand and
respond to human emotions intelligently [4]. To induce feelings in the
human brain, stimulating the subject through visual or audio interfaces
is recommended. To record emotion-based brain signals, researchers
employed either invasive or non-invasive methods. Electroencephalog-
raphy (EEG) is a non-invasive method. Due to its better performance in
accuracy and objective evaluation, it is regularly useful for the recording
of human brain signals [9-11].

* Corresponding author.

EEG-based emotion recognition has become an interesting research
topic due to the noninvasive application of EEG. The EEG patterns
generated from emotion recognition tasks can be further applied to the
development of brain-computer-interface (BCI) systems. EEG patterns
could be useful to express the emotions of individuals with disabilities
[12,13]. Such applications include driving fatigue detection, mental
state monitoring, interaction with autistic patients, and so on [14-17].

Recently, researchers have proposed several approaches of signal
processing to analyze the EEG-based brain signals. However, there are
still many open issues to be resolved such as feature complexity or size
[18], recognition rate [19], and real time processing [20-23]. The
emotion recognition rate is one of the key challenges, among others. To
solve this problem, it is essential to consider several important factors
such as feature extraction, feature selection, and classification. By un-
derstanding some common issues, we proposed the novel method which
is comprised of process of feature extraction, selection and classification.
To validate the proposed method, we employed a common database for
emotion analysis using physiological signals such as ASCERTAIN [24],
DEAP [25], SEED IV [26], DREAMER [27], and SELEMO [28] and
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Abstract

The Internet of Medical Things (IoMT) is a bionetwork of allied medical devices,
sensors, wearable biosensor devices, etc. It is gradually reforming the healthcare
industry by leveraging its capabilities to improve personalized healthcare services
by enabling seamless communication of medical data. IoMT facilitates prompt
emergency responses and provides improved quality of medical services with mini-
mum cost. With the advancement of modern technology, progressively ubiquitous
medical devices raise critical security and data privacy concerns through resource
constraints and open connectivity. Vulnerabilities in [oMT devices allow unauthor-
ized access for potential entry into healthcare and sensitive personal data. In addi-
tion, the patient may experience severe physical damage with the attack on IoMT
devices. To provide security to [IoMT devices and privacy to patient data, we have
proposed a novel [oMT framework with the hybridization of Bayesian optimization
and extreme learning machine (ELM). The proposed model derives encouraging
performance with enhanced accuracy in decision-making process compared to simi-
lar state-of-the-art methods.

Keywords IoMT - Extreme learning machine - Bayesian optimization - IoT security

1 Introduction

The IoT (Internet of Things) is a conceptual term of device computing, which
describes the idea of connecting physical objects to the internet every day and iden-
tifying themselves with other devices. IoT is a vital piece of technology with differ-
ent things related to each other and is expected to develop dramatically over time
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ARTICLE INFO ABSTRACT

Keywords: The Smart grid employs information and communication networks to collect data on energy production and
Smart gl’i.d consumption, and then utilize it to improve efficiency, reliability, economic benefit, power generation, and
Blockchain distribution sustainability. However, in SG networks the components communicate over insecure public chan-
Key exchange scheme nels, raising severe security concerns. Likewise, the security challenge is growing more difficult with the
Security L . 8 . . . ) ? v 8 8 8 . . .
Authentication introduction of virtual solutions in SG networks. Thus, we devise a new scheme, named lightweight authenti-

cated key exchange scheme for a blockchain-enabled SG environment (LAKE-BSG), which permits secure
communication among smart meters (SMs) and service providers (SPs). In the proposed scheme, data is kept
secured in a blockchain network. SPs are liable for verifying new blocks in the private blockchain through a
consensus algorithm. We provide a detailed security analysis of LAKE-BSG through informal security analysis,
formal security analysis using the real oracle model, and formal security verification using the Scyther tool. The
results demonstrate that the devised scheme is resilient towards various security attacks in an SG environment.
Furthermore, an exhaustive comparative analysis reveals that LAKE-BSG is efficient in terms of communication
and computation overheads and provides additional security and functionality features.

systems [7]. Centralizing management of such a fast-developing
network will necessitate sophisticated and expensive information and
communication infrastructures. As a result, decentralization is a trend in

1. Introduction

The smart grid (SG) concept was created as a replacement of the

traditional power system with the objective of establishing the most
efficient technique of combining green and renewable energy technol-
ogy [1]. Thus, the Internet-connected SG, often referred to as the energy
Internet, is establishing itself as a revolutionary approach for providing
energy availability from everywhere and at any time [2-6]. The un-
derlying objective of these advancements is to promote the growth of a
sustainable society. However, integrating and coordinating an
increasing number of linked devices, such as distributed energy pro-
ducers and consumers, electric vehicles, intelligent devices, and cyber-
physical systems, might be difficult for the traditional centralized grid

* Corresponding author.
E-mail address: m.bilal@ieee.org (M. Bilal).
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the SG since it permits the dynamic integration of all of its components.

However, because of the numerous components and intricate link-
ages, the decentralized SG system may also require privacy, security,
and mitigated trust nightmare [8], forcing the development of new and
novel solutions. Conversely, because blockchain is a relatively new and
promising technology, it permits the creation of new decentralized
systems. This decentralized blockchain technology does not require a
central trusted authority to govern it; rather, various entities inside the
network can build, sustain, and store a chain of blocks among them-
selves [9]. Each entity is capable of checking that the sequence and data

Received 12 December 2021; Received in revised form 28 March 2022; Accepted 13 April 2022

Available online 2 May 2022
2213-1388/© 2022 Elsevier Ltd. All rights reserved.


mailto:m.bilal@ieee.org
www.sciencedirect.com/science/journal/22131388
https://www.elsevier.com/locate/seta
https://doi.org/10.1016/j.seta.2022.102248
https://doi.org/10.1016/j.seta.2022.102248
https://doi.org/10.1016/j.seta.2022.102248
http://crossmark.crossref.org/dialog/?doi=10.1016/j.seta.2022.102248&domain=pdf

Scopus

Documents

Pradeepa, S.2, Srinivasan, J.P.2 , Anandalakshmi, R.2 , Subbulakshmi, P.? , Vimal, S.¢, Tarik, A.9

FREEDOM: Effective Surveillance and Investigation of Water-borne Diseases from Data-centric Networking Using
Machine Learning Techniques
(2022) International Journal on Artificial Intelligence Tools, 31 (5), art. no. 2250004, . Cited 2 times.

DOI: 10.1142/S021821302250004X

@ School of Computing, Sastra Deemed University, Tamil Nadu, Thanjavur, India

b School of Computing, Scope, Vit University-Chennai Campus, Tamil Nadu, India

¢ Department of Artificial Intelligence and Data Science, Ramco Institute of Technology Rajapalayam, Tamil Nadu, India
d Rashid Computer Science and Engineering, University of Kurdistan Hewler Erbil, Krg, Iraq

Abstract

Worldwide, epidemics continue to be a concern on public health. Even with the technological advances, there are still
barriers present in predicting the outbreaks. We propose a new methodology known as FREEDOM (Effective Surveillance
and Investigation of Water-borne Diseases from data-centric networking using Machine Learning) to perform effective
surveillance and investigation of water-borne diseases from social media with next-generation data. In the proposed model,
we collected the data from the Twitter media, preprocessed the tweet content, performed hierarchical spectral clustering,
and generated the frequent word set from each cluster through the apriori algorithm. At last, the inferences are extracted
from the frequent word set through human intervention. From the experimental results, the support and confidence value of
the outcome derived from the Apriori algorithm has exhibited the different water-borne diseases that are not listed in the
WHO (World Health Organization), and the surveillance of those diseases with percentage ranking and has been achieved
using the data-centric networking. They get aligned with precise results portraying real statistics. This type of analysis will
empower doctors and health organizations (Government sector) to keep track of the water-borne diseases, their symptoms
for early detection, and safe recovery thereby sufficiently reducing the death tolls. © 2022 World Scientific Publishing
Company.
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Abstract

Optical communication system is preferred over microwave and radio frequency commu-
nication system because of license free operation. Simulative analysis of 10gbps Optical
Communication using different optical bands of L-Band S-Band, E-Band and C-Band
under different attenuation condition has been performed in this paper. The Free Space
Optics system has been analyzed with transmission distance of 1 km using Optical Wire-
less Communication channel and the effect of variation in attenuation value in the scenario
of different weather conditions (clear, haze, rain and fog) were also examined. The Optical
Fiber Communication is also examined under conditions of attenuations due to physical
imperfections. The cross-layer Artificial Intelligence Framework is implemented to per-
form the prediction of different optical communication. The diffused channel is studied by
varying the parameters of transmitter half angle and the distance of separation between the
transmitter and the receiver. The attenuation effects of the links are also taken into con-
sideration. Bit Error Rate and Quality factor performance of the different optical links are
carried over at different wavelengths; thus the best link for the particular wavelength and
the distance is identified.

Keywords FSO - Quality factor - OFC - Attenuation - Mach—Zehnder modulator - L-band -
S-band - C-band

1 Introduction
Recently, the increasing demand to send the large amount of information from the source

to the destination over extended haul optical communication with high bit rate, fast internet
for multimedia applications with broad band wireless access has resulted to propose Radio

This article is part of the Topical Collection on Photonic Integrated Circuits for High-Speed Optical
Networks, Guest edited by Shanmuga Sundar Dhanabalan, Marcos Flores Carrasco, Rajesh M.
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Large volumes of structured and semi-structured data are being generated every day.
Processing this large amount of data and extracting important information is a challeng-
ing task. The goal of an automatic text summarization is to preserve the key information
and the overall meaning of the article to be summarized. In this paper, a graph-based
approach is followed to generate an extractive summary, where sentences of the article
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Correspondence learning. Automated diagnosis of malarial infection using Al-enabled IoMT holds the
Janmenjoy Nayak, Aditya Institute of promise of sustainable prognosis by reducing diagnosis error significantly with
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Kotturu, Andhra Pradesh, India. improved recognition accuracy. Existing automated diagnostic systems usually
Email: jnayak.cse@adityatekkali.edu.in employ classical deep learning models wherein setting parameter values such as

automatic learning rate selection, weight management etc. are a major concern. To
address these issues, this paper proposes a collaborative ensemble Al-enabled loMT
automated diagnosis model to classify malaria parasitized from microscopic images.
The proposed model consists of two main stages. In the first stage, a Snapshot
ensemble learning model is conjured upon by a combination of three distinct layers
of Convolutional, Batch Normalization, and Relu networks; that alters the learning
rate aggressively during training phase thus providing different network weights that
gives multiple models by training a single model. In the second stage, an ensemble of
three transfer learning models is constructed, and finally the average ensemble result
is obtained. The learning rates at both these stages are empirically selected through
Cosine Annealing. Experiment on the malaria parasite image dataset demonstrates

the superiority of the proposed model with respect to a baseline algorithm.

KEYWORDS
CNN, ensemble learning, loTM, kappa score, malaria, Matthew's correlation, parasitized

1 | INTRODUCTION

Since last few decades, the rapid advances in information and communication technologies have paved the way for new paradigm known as Inter-
net of Things (loT; Islam et al., 2015). loT is an advanced technology that mainly utilizes sensors and actuators for connecting all the objects
together within a network through the Internet without human interference (Ali et al., 2015). Ensuring universal computing and context-
awareness among objects through the global network is considered as the major objective of the loT. Nowadays, loT is emerging as advanced area
of research field in various sectors as loT provides solutions to wide variety of applications. In any country, healthcare sector is an essential
requirement of every person. Therefore, healthcare sector has always been a significant area of research among the researchers. Due to the expe-

ditious growth of inexpensive devices, lower energy consumption rates and better quality of service, loT is emerging as vital technology in
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Abstract

The human body's major organ is the skin, and it protects human beings from the outside environment. Detecting skin
disease at an earlier stage is a big challenge because of the similar appearance of skin disease. Although skilled
dermatologists find it challenging to forecast skin lesions due to lack of contrast between adjoining tissues. Therefore, there
is a need for an automated system that can detect skin lesions timely and precisely. Recently Deep Learning (DL) has
attained outstanding success in the diagnosis of various diseases. Thus, in this paper, a transfer learning-based model has
been proposed with help of pre-Trained Xception model. The Xception model was modified by adding layers such as one
pooling layer, two dense layers and one dropout layer. A new Fully Connected (FC) layer changed the original Fully
Connected (FC) layer with seven skin disease classes. The proposed model has been evaluated on a HAM10000 dataset
with large class imbalances. The data augmentation techniques were applied to overcome the unbalancing in the dataset.
The new results showed that the model has attained an accuracy of 96.40% for classifying skin diseases. The proposed
model is working best on Benign Keratosis and the values of precision, sensitivity and F1 score are 99%, 97% and 0.98
respectively. This method can provide patients and doctors with a good notion of whether or not medical assistance is
required, thus, avoiding undue stress and false alarms. © 2022 World Scientific Publishing Company.
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convolutional neural network; Deep learning; HAM10000 dataset; image analysis; skin disease classification; transfer
learning; Xception
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The socio-economic factor analyses by using the Logit and Probit model have the limitation of representing
random taste variation for the unobserved factors and the issues of temporally correlated errors respectively.
In socio-economic factor analysis, the observed data are essential in the random distribution for the adequate
representation of the random components associated with various factors and lead to poor prediction in the
case of the Logit and Probit model. In this work, Extra-trees classifier machine learning model based socio-
economic factors selection has been used and found capable to find out the socio-economic factors that contain
relevant information to the target variable agricultural productivity. In addition to this, the voting classifiers
ensemble learning approach is used for the prediction of agricultural productivity of respondents (farmers)
from their socio-economic profiles. This proposed work has been evaluated by using the test case of analyzing
the socio-economic factors of the farmers affecting agricultural productivity in Sambalpur District, in Odisha
State, India. In this study, the farmers’ socio-economic data are collected by using structured interviews through
questionnaires that are in line with standard Participatory Rural Appraisal. It is found that, the proposed
approach of socio-economic factor identification is found efficient for finding the relationships between socio-
economic factors and agricultural productivity, and the proposed ensemble learning-based approach is efficient
in terms of agricultural productivity prediction.

1. Introduction 3 quarters of Indian families rely on rural incomes. Secondarily, most
of India’s poor are from rural areas. And finally, food security in India
relay on the production of cereal crops and rising its manufacture of
vegetates, milk, and fruits to rally the demands of a rising population
with increasing earnings. In this situation, the country requires to
cultivate more agricultural items such as wheat and rice for the progress
population as suggested in some national and international reports [1].
Most of the researchers have examined the reasons for the losses and
low growth in agriculture such as poor maintenance of infrastructure,
contradictory government strategies, inappropriate irrigation facilities,
and many more. Besides, some other main factors associated with

Over the past decades, India has progressed as leading countries
for the farming and manufacture of various agricultural goods. Indian
agriculture is the major stay of its economy. In maximum net cropped
field, India ranked first followed by the US as well as china. More
than 58% of the Indian population has been relying on agriculture as
their major source of livelihood. It is the world’s major manufacturer
of milk, spices, and pulses and it consists of the world’s leading cattle
herd, as well as the largest region in rice, cotton, and wheat. 195 m ha
of the country has under the farming of which 63% are rainfed, and
the rest of 37% is irrigated. Also, 65 m ha of Indian land has been

covered by forest. In cultivating agricultural goods such as banana,
apple, guava, onions, papaya, mango, sugar cane, etc., and outsourcing
them to other countries, India has become the largest hub. As shares of
agriculture in India’s economy have gradually been rejected to fewer
than 15 percent due to the elevated growth rates of the service and
industrial sectors, the region’s significance in India’s financial and
social fabric goes well away from this indicator. Primarily, more than

* Corresponding author.

social, environmental, policy-oriented, and technological requirements
to ensure at the extreme level. According to the national sample sur-
vey organization (NSSO), India’s overall country-level percentage has
been severely condensed to 48 percent. The reports of NSSO states
that the overall improvements require to be complete at the initial
level in the agricultural sectors for attaining more effective as well as
efficient results. As per the 2017 estimation, the international labor
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In this paper, an advanced and optimized Light Gradient Boosting Machine (LGBM) technique is proposed to
identify the intrusive activities in the Internet of Things (IoT) network. The followings are the major contribu-
tions: i) An optimized LGBM model has been developed for the identification of malicious IoT activities in the IoT
network; ii) An efficient evolutionary optimization approach has been adopted for finding the optimal set of
hyper-parameters of LGBM for the projected problem. Here, a Genetic Algorithm (GA) with k-way tournament
selection and uniform crossover operation is used for efficient exploration of hyper-parameter search space; iii)
Finally, the performance of the proposed model is evaluated using state-of-the-art ensemble learning and machine
learning-based model to achieve overall generalized performance and efficiency. Simulation outcomes reveal that
the proposed approach is superior to other considered methods and proves to be a robust approach to intrusion

detection in an IoT environment.

1. Introduction

The Internet-of-Things (IoT) is the most viable technique used by
many researchers, and most of the intelligent techniques are utilized in
the last decade. The application field of IoT has expanded from some
traditional environments to more recent smart environments. The
increasing popularity of the IoT has changed the life style of ordinary
people by improving the prospects of the smart era. The group of IoT
devices originated from many large-scale applications and also influ-
enced common day-to-day life in a delightful way to minimize the effort.
The IoT model brings exceptional prospects to industries. The emerging
interest in the usage of IoT-based systems is rising in the fields of housing,
health manufacturing, and urban planning. One billion devices can be
connected through IoT for data collection, interpreting information,
sensing devices, monitoring gadgets, etc. IoT solves many complex
problems and it may connect 20 million devices via the Internet by the
end of 2020. Exponentially the number of IoT devices has increased in an

* Corresponding author.

attractive way in a short time, but also in the mean time, the working
model and architecture also become more complex.

Unnecessary attacks caused in the computer systems over time
become more dangerous for the upcoming future. It becomes more
complex to handle the large datasets in a trustworthy manner. As the
computer system is regularly connected to the internet, there are more
chances to have cyber-attacks which pose threats. Moreover, various
applications of IoT involve a large number of security threats. There are
two main types of threats present in IoT devices; human threats and
natural threats. In natural threats, the risk mainly happens due to natural
calamities such as earthquakes, floods, etc., which can be overcome by
some planned solutions. In the case of human threats, we overcome the
malicious attacks such as violent attacks, cyber reconnaissance and
tracking. Some other security threats to IoT devices include Denial of
Service (DoS), Distributed Denial of Service (DDoS), spoofing, Jamming,
privacy leakage, software attacks, and Man-in-the-Middle (MitM) at-
tacks. A DoS attack is carried out by the criminal to prevent a system,
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Abstract

This study propose the use of Al enabled machine learning algorithms with the Bag-
of-Word (BoW) methods for the detection of intrusions by analysing the system call
patterns. Host based Intrusion Detection System can make use of system call patterns
to differentiate between normal and anomalous program behaviours. First, the system
call patterns are pre-processed with different approaches like BowW, BoW with Bool-
ean value, BoW with Probability value and BoW with TF-IDF. Next machine learning
algorithms are used to evaluate the performance of classifier models. We used J48
(C4.5), Random Forrest, RIPPER, KNN, SVM, and NaiveBayes ML algorithms. This pro-
cess was carried out on ADFA-LD and on our proposed virtual machine monitor
(VMM) malware attack data set for analysis. The proposed work is evaluated based on
detection accuracy and false alarm rate metrics. Random Forrest algorithm performs
better compared with other ML algorithms in terms of intrusion detection accuracy
and false alarm rate on ADFA and VMM malware data set. The proposed data set pro-
vide better results compared with ADFA-LD analysed using ML algorithms. The classi-
fier model trained with ADFA and VMM malware system call data sets may do

predictive analytics in detecting security issues for Industry 4.0 systems.

KEYWORDS
industry 4.0, intrusions, machine learning, malware, system calls

Nowadays, government take efforts in implementing smart projects like smart city, smart environment, smart factory environment, and so forth,
by the use of technologies like 5G, cyber physical system, Artificial Intelligence, and Internet of Things (loT). The hardware and software compo-
nents are tightly coupled in a cyber-physical system. Medical monitoring, robotics, industrial control systems, automatic pilot and so forth, are few
examples for cyber physical system. These Intelligent Industry are powered by Data and Computing end points which are growing in a much faster

pace due to the heavy use of virtual computing and cloud computing. Cloud computing and cloud services provide processing power and

Abbreviations: ADFA, Australian Defence Force Academy; Al, artificial intelligence; ML, machine learning; VMM, virtual machine monitor.
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Distributed Denial of Service (DDoS) attacks pose the greatest threat to the continued and efficient operation of the Internet. It
can lead to website downtime, lost time and money, disconnection and hosting issues, and website vulnerability. Conventional
machine learning methodologies are being harmed by reduced recognition rates and greater false-positive rates due to the
emergence of new threats. As a result, high-performance machine learning classifiers with low false-positive rates and high
prediction accuracy are required for the DDoS detection system. Here, a deep belief neural network is preferred, upgraded to
the modified deep neural network (M-DBNN) to accurately detect DDoS attacks from the network. Enable the database to
change a specific format and range, which helps the M-DBNN classifier easily predict the class. An advanced Chimp
Optimization Algorithm (ChOA) is used to minimize the error to find the best weight of the M-DBNN classifier; this leads to
accurate DDOS attack detection and predict the classes effectively. The proposed method is evaluated for CAIDA “DDoS
Attack 2007” dataset. The accuracy of the proposed method is 0.87%, and the outcome is compared with those of other
existing methods of deep neural network (DNN), support vector machine (SVM), artificial neural network (ANN), and neural

network (NN). The proposed method demonstrates great detection accuracy with a low error.

1. Introduction

Distributed Denial of Service (DDoS) attacks are presently
the most common and sophisticated danger to enterprises,
and they are becoming progressively difficult to overcome.
For example, GitHub became a victim of one of the greatest
DDosS attacks ever in 2018 [1]. In February, attacks on eBay,
Amazon, and Yahoo were undertaken [2]. In July 2008, a
DDoS attack on the Georgian.gov website brought down
multiple Georgian servers. The attack on Register.com in
January 2001 was carried out by abusing Domain Name
System (DNS) servers as reflectors [3]. Previous software
protection techniques and intrusion detection systems
(IDSs) can recognize and block the attack or intrusion which
is happening or already has to a specified extent. However,
with the arrival of an era of big data and the resulting

problem of uninterrupted huge data flow, previous software
protection techniques and IDSs have been faced with new
dares. For today’s high-speed networks, classic network
intrusion detection systems (NIDS) have a high rate of
packet loss and a high rate of missed detection [4].
Conventional machine learning algorithms are based on
shallow learning. Usually, emphasize feature engineering
and selection models, making them unable to properly deal
with the challenge of a dynamically growing huge amount
of data, resulting in erroneous detecting attacks. Shallow
learning is not suited for intelligent systems to predict
malevolent behaviour in huge amounts of data in particular
[5]. Deep learning has advanced quickly in recent years,
overcoming many of the shortcomings of conventional
machine learning models and providing a model that is well
fitted for IDS [6]. It is commonly utilized in various
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Abstract

Speech is one of the most delicate medium through which gender of the speakers can easily be identified. Though the related
research has shown very good progress in machine learning, but recently, deep learning has imparted a very good research
area to explore the deficiency of gender discrimination using traditional machine learning techniques. In deep learning
techniques, the speech features are automatically generated by the reinforcement learning from the raw data which have
more discriminating power than the human-generated features. But in some practical situations like gender recognition, it is
observed that combination of both types of features sometimes provides comparatively better performance. In the proposed
work, we have initially extracted and selected some informative and precise acoustic features relevant to gender recognition
using entropy-based information theory and Rough Set Theory (RST). Next, the audio speech signals are directly fed into the
deep neural network model consisting of Convolution Neural Network (CNN) and Gated Recurrent Unit network (GRUN) for
extracting features useful for gender recognition. The RST selects precise and informative features, CNN extracts the locally
encoded important features, and GRUN reduces the vanishing gradient and exploding gradient problems. Finally, a hybrid
gender recognition system is developed combining both generated feature vectors. The developed model has been tested with
five bench mark and a simulated dataset to evaluate its performance, and it is observed that combined feature vector provides
more effective gender recognition system specially when transgender is considered as a gender type together with male and
female.

Keywords Acoustic features - Feature selection - Rough set theory - Information theory - Machine learning - Deep neural
network

1 Introduction

Gender recognition from speech and images has always
remained a challenging task. It is a very common and needful
requisite in all areas including health care section, forensic
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laboratory, and any industrial area. Speech and image both are
important data to identify the gender. Speech is the medium
through which gender can be easily identified. Itis known as a
physiological signal which represents information at multiple
levels such as linguistic content (like language, word, accent,
etc.) and paralinguistic content (like gender, age, emotion,
etc.). Besides it, speech also carries important information
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Edge Server Deployment for Health Monitoring
With Reinforcement Learning in Internet
of Medical Things

Hanzhi Yan, Muhammad Bilal
and S. Vimal

Abstract— The Internet of Medical Things (IoMT) has recently
gained a lot of interest in the health care industry. IoMT
enables real-time and omnipresent monitoring of a patient’s
health status, resulting in massive amounts of medical data
being generated. The centralized massive data processing places
enormous strain on the typical cloud computing, rendering
it incapable of supporting a variety of real-time health care
applications. Therefore, edge computing that moves application
programs and data processing from central infrastructure to
the edge nodes has attracted wide attention. However, adopting
existing edge server (ES) deployment strategies for IoMT is
not suitable due to the decentralized and high real-time service
requirements of IoMT systems. In particular, traditional ES
deployment strategies in IoMT system confront major load
imbalance across ESs, latency issues, and energy consumption
concerns. To address these challenges, a deployment strategy
of ESs based on the state-action-reward-state-action (SARSA)
learning, named ESL, is designed. Specifically, ESs are quantified
by evaluating the silhouette coefficient (SC) and the sum of
squared errors. Then, through fuzzy C-means (FCM) algorithm,
the preliminary division of health monitoring units (HMUs) and
the initial locations of ESs are obtained. Finally, SARSA learning
is adopted to determine the deployment of ESs. Furthermore,
extensive experiments and analyses confirm that ESL achieves
the core objective of optimizing load balancing among ESs while
also optimizing request-response latency and request processing
energy consumption.

Index Terms—Edge computing, fuzzy C-means (FCM), load
balance, reinforcement learning, state-action-reward-state-action
(SARSA) learning.
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I. INTRODUCTION

ENEFITING from cutting-edge technologies such as

cloud computing, the smart health care system (SHS) has
made impressive progress in recent years [1]. As an important
part of SHS, the Internet of Medical Things (IoMT) connects
scattered medical and health devices (MHDs) for collecting
medical data and providing medical services [2], [3]. There
are various types of MHDs are in use, including wearable
devices (WDs) (e.g., pulse monitor, mobile phones, and smart
bracelets), implantable medical devices (e.g., implantable
cochlear implant and implantable electromechanical cardiac
circulatory system), and stationary medical devices (e.g., net-
worked imaging equipment and home physiotherapy equip-
ment) [4]-[6]. These MHDs monitors patients and generate
medical data based on service demands. However, MUDs are
resource scarce devices with limited computing and storage
resources; a common solution is to assist them with cloud
data center (CDC) [7], [8]. To guarantee the quality of service
(QoS), IoMT big data from MHDs are offloaded to the cloud.
When CDC receives service requests from users, the CDC
allocates computing resources for response [9], and sends the
processing results back to the terminal users. Generally, CDC
is located far from MHDs. Hence, the service implementation,
service requests’ offloading and results’ feedback often faces
high latency and energy consumption [10]. Especially for
IoMT services with a high real-time requirements (e.g., real-
time heartbeat monitoring service), the quality of experi-
ence (QoE) is degraded severely [11], [12]. Furthermore, the
increasing service requests bring about more frequent data
storage and access in CDC, which increases the probability
of network congestion [13].

To overcome the shortcomings of cloud computing, edge
computing is adopted. In contrast to cloud computing, edge
computing has characteristics of real-time data processing, and
diversified application development [14], [15]. Since HMUs
have insufficient resources, edge servers (ESs) are deployed
to help store data and implement computation intensive ser-
vice [16]. The adoption of edge computing into IoMT to
process service requests in collaboration with cloud comput-
ing (i.e., edge-cloud computing) has changed the traditional
pattern of sending feedback to users from the CDC [17],
[18]. With edge-cloud collaboration, ESs carry most service
requests, only when a ES is overloaded, some service requests
with low-latency sensitivity are offloaded to the CDC [19].

2329-924X © 2022 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
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Abstract

The performance of the Wireless sensor networks (WSNs)
identified as the efficient energy utilization and enhanced
network lifetime. The multi-hop path routing techniques in
WSNs have been observed that the applications with the data
transmission within the cluster head and the base station, so
that the intra-cluster transmission has been involved for
improving the quality of service. This paper proposes a novel
Hybrid Energy-based Secured Clustering (HESC) technique
for providing the data transmission technique for WSNs to
produce the solution for the energy and security problem for
cluster based data transmission. The proposed technique
involves the formation of clusters to perform the organization
of sensor nodes with the multi-hop data transmission
technique for finding the specific node to deliver the data
packets to the cluster head node and the secured transmission
technique is used to provide the privacy of the sensor nodes
through the cluster. The residual energy of the sensor nodes is
another parameter to select the forwarding node. The
simulation results can show the efficiency of this proposed
technique in spite of lifetime within the huge amount data
packets. The security of this proposed technique is measured
and increases the performance of the proposed technique.

Keywords: Wireless sensor networks, Energy utilization,
Multi-hop data transmission, Residual energy,
Cluster head

1 Introduction

The WSNs is used to monitor the surroundings for
generating the real-time information and to increase the
performance of the WSN [1]. According to the various
problems, the data collection will be the main issue and
transmit the data packets in the network [2]. The cooperation
from the sensor node will involve the advantage of secured
data transmission. The main functionality for the sensor node
is to monitor the communication area and deliver the
information. The topology changes are happen in the network
for wireless communication so that the network may
acclimatize the environment changes [3]. The capability for
the single node is very much restricted that the Reachability to
monitor the environment in the communication range.

* Corresponding Author: Yunyoung Nam; E-mail: ynam@sch.ac.kr
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Whenever the network is deployed, it is very hard to change
the energy supply of the sensor node [4]. Owing to the
restricted energy to gather the huge amount of data is another
problem in WSN communication model. Several protocols
are developed to construct the communication model that the
cluster head has directly communicated with the base station
for data transmission [5].

The WSNs is utilized to access the time based critical
metrics for reliable prediction of efficient detection in the
surroundings. The constructed framework has established the
prediction to provide the proficient energy consumption for
the resource oriented conscientious sensors [6]. Additionally,
the time augmented sampling information is implemented for
providing the detection in the surrounding outbreak. The
WSN based surveillance applications can present an efficient
framework to accumulate the situation based knowledge for
providing the enhanced security parameters. The most of the
existing methods are focusing on the abnormal events through
the centralized video surveillance system with WSNs [7].

The wireless sensor network is the widely used network
with several amount of sensor nodes utilize the sensing of
information from a specific area to transmit it to the base
station [8]. It has restricted resources for transmitting and
processing of sensing information. The energy efficient is the
primary problem in WSN with the mobility technique. The
mobile sink is utilized for gathering the data and transmitting
it in a random path. WSN also produces several real-time
applications which are used in industrial and agriculture field
[9]. The sensors are used for supporting the irrigation system,
fertilizing and also seeding in agriculture sectors. This will
help the formers to utilize the weather conditions well and
also identifying the diseases easily with restricted amount of
resource utilization. The poor deployment of the senor nodes
will cause the coverage hole problem and causes problem in
energy utilization [10]. For implementing clustering process,
the sensor nodes divide into several clusters for data
communication. Within the sensor nodes, a single node is
selected as the cluster head after satisfying the different
constraints of sensor nodes.

Cluster head is responsible for communication of data
packets into the base station. MLBC [11] technique is
implemented to produce the cluster balance with achieving
reliability and enhanced residual energy. EA-DB-CRP [12]
has implemented to produce the density related energy
utilization with efficient routing technique; it facilitates the
data communication within the base station and the sensor
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Banana cultivation is one of the main agricultural elements in India, while the common problem of cultivation is that the crop has
been influenced by several diseases, while the pest indications have been needed for discovering the infections initially for avoiding
the financial loss to the farmers. This problem will affect the entire banana productivity and directly affects the economy of the
country. A hybrid convolution neural network (CNN) enabled banana disease detection, and the classification is proposed to
overcome these issues guide the farmers through enabling fertilizers that have to be utilized for avoiding the disease in the initial
stages, and the proposed technique shows 99% of accuracy that is compared with the related deep learning techniques.

1. Introduction

Agriculture is the crucial resource of food for mankind, and
it is one of the important factors that decide the economy of
a country. Agriculture is considered the main source of
income for most developing countries. One of the important
parts of the global agro-business is the banana cultivation or
banana industry because bananas are rich in minerals such
as calcium, manganese, potassium, magnesium, and iron. As
this particular crop is having these many vitamins, they are
consumed by people all over the world as banana is con-
sidered an instant energy booster. As per the statistics from
Wikipedia, about 15% of the global banana productions are
exported to western countries for consumption. As per the
production and export statistics of bananas, about 25.7% of
the global banana production is from India, and other major
producers of bananas are the Philippines, Ecuador, Indo-
nesia, and Brazil giving a combined contribution of about

20% of the global banana production. The United States is
the leading importer of bananas of about 18% of the global
imports. The impact of the banana tree getting infected due
to disease and due to other climatic changes will cause even
100% loss in the overall countries’ banana production and
export. Generally, bananas are affected by four major that
are black Sigatoka, fusarium wilt colloquially called Panama
wilt, Xanthomonas wilt, and bunchy top virus. The details of
the various commonly found diseases along with the disease
symptoms, appearance, and effects of the disease when it is
present as an infection in the banana leaf is described below.

1.1. Banana Leaf Disease. The banana crops are all affected
by various diseases. The symptoms are visible in leaf, stem,
flower, fruit, roots, and suckers. The major diseases that
affect the leaf are Xanthomonas wilt, fusarium wilt, black
and yellow Sigatoka.
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ABSTRACT

The basic amenity for a highly civilized community needs water and drainage facilities; with
uncontrolled population outrage, there arises demand for water consumption which naturally
leads to effluent discharge. Even though the district has ample landscape, smart drainage
facilities, the rainwater and storm runoff are still collected as pumped source for treatment to
a long distance. These wastewaters diverted to the river surface due to insufficient retention
time for treatment that naturally grounds a serious ecological damage. The concentration of
organic and inorganic heavy metals determines the nature of contamination whether lighter
low concentrated or severe high concentrated, meanwhile the level get diluted with streaming
in the river surface. Deposited contaminants along the Porunai river basin are in dissolved
stages that naturally lead to eutrophication which will cause pollution risk and indirectly affects
the dependents covering three districts. With the support of GIS, online monitoring is incorpo-
rated to check the gathering of phosphorus, removal of phosphorus from the soil and nitrogen
removal. The aim of the research focus is to study eutrophic nutrient limits in river Porunai
which is a streaming of Thamirabarani and manimuthar. Nutrient removals from the designed
reactors express the available measure of pollution risk. Life cycle study gives the life term of
river front and a blueprint is framed based on reducing the mixing of unwanted water sources.
In due course make it a place of recreation prevailing with current scenario and future
prediction by means of statistical data compared with navigation studies.
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Introduction . ) ) o
River Thamirabarani”. It is originated from

The running water is aptly considered as the most
powerful of all the natural geological agents of
change. Small surface bodies of water flowing in
channels of their own are called streamlets and
streams. Many streams are flowing through a big
area and are ultimately joining to form a single
major channel of flow taking the shape of a river.
Despite of being the fastest developing country,
India has poorly managed waterway. Due to 3%
loss and 45% water leakage pilferage, which is
a big loss for the government and huge threat to
the sustainable development of the country, it is
vulnerable to water stress as availability declining
to 1600 m>/person/year (Muniraj et al., 2019).
Streams and rivers that collectively drain out all
the water received from precipitation (rainfall and
snowfall) and other sources (melting water and
spring water) in a given region from the drainage
system of that particular region. Rivers are the
most important sources of water for public water
supply schemes. River Porunai is originally called
as “River Thanporunai” which is otherwise called as

Pothigai hills in Western Ghats, flowing continu-
ously for 120 km. For irrigation purpose on both
sides of the river, the kings built seven dams and
the British had built a dam at Srivaikundam. In
Greek literature, it is mentioned that the river
Thamirabarani was flowing throughout Srilanka
and it was called “Thamirabarane”. As the river
Porunai comes from the Pothigai hills, it carries
all the herbal qualities with it. Porunai River is
a main source of water supply to many towns
which include Tirunelveli Corporation. The impor-
tant irrigation channels branching off from both
the banks of the river Porunai are, South
Kodaimelalagian channel, North Kodaimelalagian
channel (Kodaimelalagian anaicut), Kodagan chan-
nel (Ariyanayagipuram anaicut), Palayam channel
(Palavur anaicut), Tirunelveli channel (suthamali
anaicut), Maruthur Melakkal, Marudur Keelakkal
(Marudur anaicut), South main channel and
North main channel (Srivaikundam anaicut). Of
these the first seven anaicuts were constructed dur-
ing the period of ancient and medieval period and
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Abstract

This study presents a data augmentation technique that solves insufficient/imbalanced data problems during crowdsensing
by the Internet of Medical Things (IoMT) or wireless sensor networks (WSNs), owing to diversified locations and
heterogeneous conditions. This may cause problems because the samples in various categories may vary in quantities,
which create skew distributions. Besides, pattern analysis of insufficient observed samples also generates biased models. In
view of such, this work proposes synthetic minority oversampling generative adversarial networks (SMOGANs) for
processing imbalanced data, where insufficient samples in quantities can be automatically expanded, so that different
classes contain equal numbers of samples, subsequently avoiding biased modeling. The SMOGAN consists of two
modules, where the first one is the synthetic minority oversampling technique (SMOTE), and the second involves a GAN.
The former is used to initialize the proposed system, in which insufficient/imbalanced data samples are roughly augmented
in quantities. Subsequently, the GAN enriches feature diversities of those pseudoreal samples formerly augmented by the
SMOTE. Experiments on open datasets were carried out for evaluation. To assess the capability of data augmentation, only
4.00% of the real data were reserved as minority classes and then sent into different data augmentation methods for
comparison. Analytical results showed that the proposed SMOGANSs outperformed the baselines. Accuracy was increased
compared with the baselines. Such results showed that the proposed SMOGAN could improve data collection problems of
insufficient/imbalanced datasets by enhancing data quantities and qualities.

Keywords Imbalanced data - Insufficient data - Synthetic minority oversampling technique - Generative adversarial
network

1 Introduction

In intelligent health applications, to widely and largely
collect healthcare/medical readings, the Internet of Medical
Things IoMT) [1, 2] and wireless sensor networks (WSNs)
have become a useful tool for crowdsourcing and crowd-
sensing, e.g., smart health management [3], healthcare
monitoring [4], and disease prevention [5, 6]. Such man-
agement efficiency and service improvement heavily rely
on wide deployment of those devices and sensors (e.g., the
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Visual Internet of Things (Visual IoT) [7-9]) around the
infrastructure, including backbones and endpoints. How-
ever, wide deployment of IoT and WSNs means diversified
locations, heterogeneous devices/sensors, different time,
and various sensing objectives. This subsequently results in
the following challenges — Imbalanced classes of samples.

In statistics and data analytics, the number of samples in
one class far exceeds the number of samples in another
class is referred to as imbalanced data distributions, which
frequently occur. When such a problem occurs, it is diffi-
cult to reobtain the minority data and increase quantities in
real datasets. Even worse, such a situation could become
even severe when security and privacy policies are
imposed due to the fact that sensitive samples become
unavailable. Although privacy-preserving data mining
[10-12] may be applicable, it did not avoid imbalanced
data problems. Imbalanced data result in poor classification

@ Springer
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Humans have mastered the skill of creativity for many decades. The process of replicating this mechanism is introduced recently
by using neural networks which replicate the functioning of human brain, where each unit in the neural network represents a
neuron, which transmits the messages from one neuron to other, to perform subconscious tasks. Usually, there are methods to
render an input image in the style of famous art works. This issue of generating art is normally called nonphotorealistic rendering.
Previous approaches rely on directly manipulating the pixel representation of the image. While using deep neural networks which
are constructed using image recognition, this paper carries out implementations in feature space representing the higher levels of
the content image. Previously, deep neural networks are used for object recognition and style recognition to categorize the
artworks consistent with the creation time. This paper uses Visual Geometry Group (VGG16) neural network to replicate this
dormant task performed by humans. Here, the images are input where one is the content image which contains the features you
want to retain in the output image and the style reference image which contains patterns or images of famous paintings and the
input image which needs to be style and blend them together to produce a new image where the input image is transformed to look
like the content image but “sketched” to look like the style image.

1. Introduction

A decade ago, when machine learning was an emerging
application of artificial intelligence providing the ability to
automate learning process from foregoing experiences
without being explicitly programmed, the only limitation
was assumed that a good computer program can never
replace a human in creativity [1]. But as the exploration in
the field grew, this gave rise to many other subfields like deep
learning, which threw the limelight on the solution for
replacing humans for their creativity or their process of
recognizing objects or people [2]. One of such problems

which characterized human from a machine was art.
Generating art has no rules which could be used to replicate
a man’s imagination. This paper renders an input image in
the range of well-known art works [3]. This is conceptually
close to texture transfer for style transfer. Today, there are
few existing systems which replicate art from famous
painters. One of these methods is style transfer using a
neural network [4].

A neural network can be defined as a circuit of neurons
which stimulates the behavior of a human brain. Mathe-
matically, a neural network is a chain of functions which
maps the inputs with their respective outputs based on their
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Abstract—Nowadays, medical certificates are very important
for many users as they want to avail health benefits like tax
purposes, insurance claims, legal procedures, and many more.
Generating, issuing, and maintaining medical certificates remain
a significant problem before the invention of the computer, they
were available as hard copies. The digitization of medical
certificates and documents leads to potential security issues, such
as forging of certificates risk the privacy of healthcare
documents. Moreover, individuals still need to be physically
present and wait at the issuing healthcare centers to get the
certificates. Currently, the infrastructure of any healthcare
industry connects the Internet of Things (IoT) devices and
application software that communicates with the Information
Technology (IT) systems. Blockchain technology with IoT can
significantly affect the healthcare industry by improving
efficiency, security, transparency, and can provide more business
opportunities. Therefore, a privacy-preserving technique has
been proposed in this paper for IoT-based healthcare systems
using blockchain technology. The proposed architecture provides
an interface between the users and healthcare centers to generate
and maintain health documents. Furthermore, the proposed
scheme ensures security by specifying rules with a smart
contract. Results and discussion show that the proposed scheme
is more efficient than the existing schemes.
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InterPlanetary File System, Gas, BlockSim.

Record, Integrity,

[. INTRODUCTION

CCORDING to the World Health Organization (WHO),

medical certificates and documents are significantly
important to describe a person's medical condition, indicate
eligibility of activity, make an insurance claim, obtain benefits
from the employer, and for tax or legal procedures. Birth
certificate, sick certificate, medical certificate, death
certificate, and fit-to-fly certificate related to COVID-19, are
some important documents required for personal, business,
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official, legal and other purposes. These medical documents
have been available in digital form in various parts of the
world, and these documents are widely used in the form of
hard copies. These medical certificates or documents must be
always reliable as these are directly related to the patients’
health conditions. However, the traditional centralized
generation systems are prone to forgery, and there is no
mechanism that verifies the authenticity of the user and
validates the integrity of the generated certificate. Thus, the
IoT-based medical system has been introduced to significantly
enhance security and precision, and overcome geographical
constraints for the remote tracking and maintaining health
documents. The IoT defines smart devices, such as sensors,
surveillance, etc., that can sense, maintain, and share
information with the other connecting devices. These services
can be achieved locally or remotely by using cloud systems.
The current healthcare practices for managing medical records
are vulnerable to several cybersecurity threats, including
malware and ransomware. The healthcare data can be
compromised by deploying ransomware, which encrypts the
data until a ransom is paid by hacking the repository. The
WannaCry ransomware attack on National Health Service
(NHS) infected millions of servers and computers, resulting in
a loss of healthcare records [1]. Furthermore, the malware
attacks compromise unprotected medical devices, breach user
identification, and access medical records. Therefore, the
healthcare domain suffers from substantial loss of health
records, which can cause financial loss, as well as even death
of patients.

Therefore, to address the challenges mentioned above,
modern technologies are required to secure and preserve the
privacy of healthcare records. Since the last decade, the
security of healthcare certificates has been innovated through
many platforms, software, and communication technologies.
In conventional healthcare approaches, researchers use
encryption and embedding algorithms to secure sensitive
medical data using cryptography techniques [2]. These
methods, however, fail to protect the records. In addition,
database management systems [3] or cloud management
systems [4] are used to maintain medical credentials in most
of the existing systems. These methods are ineffective to
handle many attacks like man-in-the-middle attacks,
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Keywords: CAPTCHA stands for Completely Automated Public Turing Test to Tell Computers and Humans
CAPTCHA Apart. CAPTCHAs are used as security mechanism in web applications to differentiate between
Island Problem real users and automated users, also known as bots. Text-based CAPTCHAs are the popularly
Depth-first Search

used CAPTCHA schemes due to their simplicity and thus, they are still being used despite
the proposal of several attack mechanisms. In this work, the authors have proposed a novel
approach to solve CAPTCHA schemes. In this approach, the authors have used Depth First
Search algorithm for the extraction of characters from CAPTCHAs and Convolutional Neural
Network for recognizing these extracted characters. The proposed approach was validated on
3000+ CAPTCHA schemes and proved to be efficient by providing an average accuracy of more
than 92.0% in detecting CAPTCHA schemes.

Security
Convolutional Neural Network

1. Introduction

Internet has revolutionized everyone’s life and in this inter-connected world information is like oil. With the advancements in
Information and Communication Technology, huge amount of data is being generated and managed in digital form. Since there
are many procedures and efforts to hack the system for sensitive data, therefore system security has emerged as a critical aspect of
any web application [1,2]. Information is generally protected with various security mechanisms to prevent hacking approaches by
automated systems called bots. CAPTCHA schemes are the most commonly used of these security mechanisms. A CAPTCHA scheme is
typically an image containing different characters that one has to type in before entering or logging in the system or web application.
Text based CAPTCHA schemes are used by websites of various popular Indian government institutions (like Aadhar-UIDAI, Digital
India, IRCTC, SBI Online, Delhi Police, etc.) as well as the largest internet companies (like Amazon, Yahoo!, Microsoft, eBay, etc.).
The primary purpose of CAPTCHA is to safeguard user logins against brute force password guessing by bots, to prevent automated
usage of various services. But with the introduction of deep learning and computer vision, CAPTCHAs can now often be defeated
by bots [3,4]. While CAPTCHAs have evolved through more complex images to address these risks, wide deployment and use of
text-based CAPTCHASs and their increasing vulnerability can result in serious consequences. That is why, through this work, authors
have proposed a novel approach to solve complex CAPTCHA schemes. The proposed approach attempts to highlight risks with even
the more complex CAPTCHA schemes and raises questions on how to re-design the CAPTCHAs to enhance security.
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ARTICLE INFO ABSTRACT

Keywords: One of the popular metaheuristic search algorithms is Harmony Search (HS). It has been verified that HS can find
Harmony search solutions to optimization problems due to its balanced exploratory and convergence behavior and its simple and
Optimization

flexible structure. This capability makes the algorithm preferable to be applied in several real-world applications
in various fields, including healthcare systems, different engineering fields, and computer science. The popularity
of HS urges us to provide a comprehensive survey of the literature on HS and its variants on health systems,
analyze its strengths and weaknesses, and suggest future research directions. In this review paper, the current
studies and uses of harmony search are studied in four main domains. (i) The variants of HS, including its
modifications and hybridization. (ii) Summary of the previous review works. (iii) Applications of HS in
healthcare systems. (iv) And finally, an operational framework is proposed for the applications of HS in
healthcare systems. The main contribution of this review is intended to provide a thorough examination of HS in
healthcare systems while also serving as a valuable resource for prospective scholars who want to investigate or
implement this method.

Evolutionary algorithms
Meta-heuristics

Health care

Medical applications

1. Background and introduction

Before the year 2001, several search algorithms were already intro-
duced and applied in different fields of applications. HS is one of the
search algorithms that Zong Woo Geem has introduced. His vision was to
develop a better-performing algorithm as an alternative to the other
predefined algorithms. The intention of designing the algorithm is to
have a generalized optimization technique for continuous, constrained,
and discrete optimization in several types of optimization problems.
Both the algorithm name and idea are inspired by the principle of the
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E-mail address: bryar.hassan@kissr.edu.krd (B.A. Hassan).
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musician's improvisation; just like how musicians are always trying to
choose the best and most potent harmony during their performances,
this algorithm looks for the best solution (harmony) [1].

During the past years, the HS gained popularity, which can be
observed through the diversified problems applied by the algorithm.
HS's ability to solve various optimization problems attracted researchers
and proved an effective optimization technique. Nowadays, the HS al-
gorithm is still involved in engineering, computer science, industry,
healthcare, construction, and robotics [2,3]. The factors that made the
HS competitive with other algorithms are [3]:
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Abstract

From the past few decades many nature inspired algorithms have been developed and gaining more popularity because of
their effectiveness in solving problems of distinct application domains. Undoubtedly, Particle swarm optimization (PSO)
algorithm is the most successful optimization algorithm among the available nature inspired algorithms such as simulated
annealing, genetic algorithm, differential evolution, firefly, cuckoo etc., because of its high efficiency and capability to adjust
in different dynamic environments. This year marks its 25th anniversary of PSO, one of the base inspirations for many
modern-day metaheuristics development. Because of its simple structure and few number of algorithmic parameters, PSO
from its origin has acquired widespread popularity amongst researchers, technocrats and practitioners and has been proven to
provide better performance in various functional areas such as networking, robotics, image segmentation, power generation
and controlling, fuzzy systems and so on. PSO is a population based global heuristic optimization approach motivated by
the social behavior of animals chasing for food such as flock of birds, schools of fish. PSO attempts to stabilize exploration
and exploitation by combining local search capabilities with global search capabilities. In this article, an in-depth analysis of
PSO with its developments from 1995 to 2020 has been presented. Mainly, the improved variants of PSO along with solvable
application areas are discussed in detail to provide a scope for the further development. At the end of the paper, the growth
of the PSO in various application areas has been presented with factual representation. The main motive of this survey is
to inspire the researchers, practitioners and technocrats to develop improved and innovative solutions for solving complex
problems in various domains using PSO.

Keywords Optimization - PSO - Swarm optimization - Nature inspired algorithm

1 Introduction

In all engineering disciplines, optimization is the commonly
found term in mathematical problems. Optimization means
selecting the best possible solution from a series of available
alternatives in concern with certain criteria. Optimization
problems are classified as either deterministic or stochastic
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in nature. In many real-world applications, optimization
problems are wide in range and large in number. As most
of the applications deal with NP-hard problems, it is often
challenging to solve optimization problems using optimiza-
tion tools. In fact, solving NP-hard problems require lot of
computations, which may fail when the extent of the prob-
lem enhance. As most of the problems in computer science
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Economic load dispatch depicts a fundamental role in the operation of power systems, as it decreases the environmental load,
minimizes the operating cost, and preserves energy resources. The optimal solution to economic load dispatch problems and
various constraints can be obtained by evolving several evolutionary and swarm-based algorithms. The major drawback to swarm-
based algorithms is premature convergence towards an optimal solution. Fitness-dependent optimizer is a novel optimization
algorithm stimulated by the decision-making and reproductive process of bee swarming. Fitness-dependent optimizer (FDO)
examines the search spaces based on the searching approach of particle swarm optimization. To calculate the pace, the fitness
function is utilized to generate weights that direct the search agents in the phases of exploitation and exploration. In this research,
the authors have used a fitness-dependent optimizer to solve the economic load dispatch problem by reducing fuel cost, emission
allocation, and transmission loss. Moreover, the authors have enhanced a novel variant of the fitness-dependent optimizer, which
incorporates novel population initialization techniques and dynamically employed sine maps to select the weight factor for the
fitness-dependent optimizer. The enhanced population initialization approach incorporates a quasi-random Sabol sequence to
generate the initial solution in the multidimensional search space. A standard 24-unit system is employed for experimental
evaluation with different power demands. The empirical results obtained using the enhanced variant of the fitness-dependent
optimizer demonstrate superior performance in terms of low transmission loss, low fuel cost, and low emission allocation
compared to the conventional fitness-dependent optimizer. The experimental study obtained 7.94E-12, the lowest transmission
loss using the enhanced fitness-dependent optimizer. Correspondingly, various standard estimations are used to prove the
stability of the fitness-dependent optimizer in phases of exploitation and exploration.
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Abstract

Smart healthcare is being adopted gradually as information technology advances. The enormous increase in demand for
smart medical imaging has resulted in the fusion of a number of important imaging technologies. In smart imaging, many
times single modality images are not sufficient to extract the major or minor information from medical images. Therefore
in this paper, a new fusion algorithm is introduced for multi-modality medical images to extract maximum information
and provide an efficient fused image. In proposed scheme, NSCT is used to get low- and high-frequency components of
the medical images. Further, clustering-based fusion technique is used for fusing low-frequency components by analysing
cluster features. Similarly, contrast-preserving image fusion on the high-frequency coefficients is accomplished by the use
of directed contrast based on cluster-based components. The experimental results and comparison analysis is conducted on
the multi-modal medical image dataset. Test results and evaluations of the proposed technique show that it outperforms the

leading fusion strategies in terms of contrast and edge preservations.

Keywords Contrast-preserving - Clustering - Image fusion

1 Introduction

The usage of “smart” technology in healthcare is increas-
ing because of IBM's Smart Planet concept, which was pro-
posed in 2009. To put it simply, Smart Planet is an intelligent
infrastructure that uses sensors to detect information, and
sends that information over the internet via the IoT. Fur-
ther, the IoT utilises supercomputers and cloud computing
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to analyse this information. Systems coordination is cru-
cial for human civilization to operate at such a high level
of complexity and sophistication. Conceptually, the thought
of building intelligent healthcare seems intimidating, but it
is actually fairly simple. Care delivery in the future will be
significantly influenced by new technology such as wearable
technology, the Internet of Things (IoT), and mobile inter-
net, and the data generated by these technologies is tied to
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Wireless Sensor Networks (WSNs) are capable of achieving data Received 4 January 2021
dissemination between them such that exploration of their poten- Accepted 29 October 2021

tial could be performed based on their frequency range. It is con- KEYWORDS
sidered to be highly difficult for recharging sensor devices under Network lifetime; energy
adverse situations. The main drawbacks of WSNs concern to the issue stability; Modified Artificial

of network lifetime, coverage area, scheduling and data aggrega- Bee Colony Algorithm; Firefly
tion. In particular, prolonging network lifetime confirms the success Algorithm; cluster head
together with the energy conservation of sensor nodes, data trans- selection

mission reliability and scalability of their operation in data aggre-
gation. Clustering schemes are considered to be highly suitable for
effectively utilising the resources with lower overhead, such that
energy consumption is enhanced for upgrading the network lifes-
pan. In this paper, a Hybrid Modified Artificial Bee Colony and Firefly
Algorithm (HMABCFA) -Based Cluster Head Selection is proposed
for ensuring energy stabilisation, delay minimisation and inter-node
distance reduction for improving the network lifetime. This pro-
posed HMABCFA integrates the benefit of the Firefly optimisation
algorithm for generating a new position that which has the capabil-
ity of replacing the position, which is not updated in the scout bee
phase of ABC. This incorporation of Firefly optimisation algorithm
into the ABC algorithm prevents the limitations of premature con-
vergence, slow convergence and the possibility of being trapped
into the local point of optimality in the clustering process. The modi-
fied ABC-based clustering process is phenomenal in improving the
feasible dimensions for enhancing the process of exploitation and
exploration. The results of the HMIABCFA, on an average are con-
firmed to enhance the network lifetime by 23.21%, energy stability
by 19.84% and reduce network latency by 22.88%, compared to the
benchmarked approaches.
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Abstract

A new pyrimidine derivative Schiff base (HL) [HL = 2-((4-amino-6-chloropyrimidin-2-

vliminoymethvh-4-nitronhenoll has been svnthesized using 2.6-diamino-4-



Home > AllJournals > Journal of Biomolecular Structure and Dynamics » List of Issues » Latest Articles
Zn(Il) complexes [CuL(OAC)] (1), [ZnL(OAC)] (2) are prepared with HL/metal(ll) acetate
with molar ratio of 1:1. The Schiff base (HL) and the complexes 1 and 2 are evaluated
by UV-Visible, TH-NMR, FT-IR, EI-MS and ESR spectral techniques. Complexes 1 and 2
are confirmed as square planar geometry. Electrochemical studies of the complexes 1
and 2 are used to analyse the quasi reversible process. Density Functional Theory
(DFT) using the B3LYP/6-31++G(d,p) level basis set was used to get the optimised
geometry and non-linear optical properties. The complexes 1 and 2 are good
antimicrobial agents than Schiff base (HL). The interactions of the HL and complexes 1
and 2 with Calf Thymus (CT) DNA are investigated by electronic absorption methods
and viscosity measurements. Various molecular spectroscopy techniques, such as UV
absorption and fluorescence, were used to explore the mechanism of interaction
between the BSA and the ligand HL and complexes 1 & 2 under physiological settings.
Complexes 1 and 2 are act as potential antioxidants than free Schiff base (HL) by DPPH
radical scavenging assay. Furthermore, the purpose of the molecular docking studies
was to better understand how metal complexes interact with biomolecules (CT-DNA
and BSA). From these biological analyses, complex 1 acts as good intercalator with CT
DNA & BSA and potent antioxidant with DPPH radical than complex 2.

Communicated by Ramaswamy H. Sarma
Q Keywords:

Acknowledgements

The authors thank the Department of Science and Technology (DST) - Science and
Engineering Research Board (SERB - Ref. No.: SR/FT/CS-117/2011 dated 29.06.2012),
Government of India, New Delhi for the financial assistance. The authors express their

honest thanks to the Principal, Management, Head and staff members, The American

College. Madurai for their insniration. The authors thank the Princinal. Management.



Home

All Journals Journal of Biomolecular Structure and Dynamics List of Issues Latest Articles

completion of the research work.

Disclosure statement

The authors report that there are no competing interests to declare.

Additional information

Funding

The authors acknowledge the Department of Science and Technology (DST)-Science and
Engineering Research Board (SERB-Ref.No.:SR/FT/CS-117/2011 dated 29.06.2012), Government

of India, New Delhi for the financial support.

Related research

People also read

Bio-active mixed ligand Cu(II) and Zn(IT) complexes of pyrimidine derivative Schiff base: DFT calculation,
antimicrobial, antioxidant, DNA binding, anticancer... »

Nagaraj Revathi et al.
Journal of Biomolecular Structure and Dynamics
Published online: 5 May 2020

Bioactive platinum complex of ligand bearing pyrimidine skeleton: DNA/BSA binding, molecular docking,
anticancer, antioxidant and antimicrobial activities »



Journal of Molecular Structure 1285 (2023) 135461

journal homepage: www.elsevier.com/locate/molstr

Journal of Molecular Structure

- 5 . . Journal of
Contents lists available at ScienceDirect MOLECULAR

STRUCTURE

Synthesis, antimycobacterial screening, molecular docking, ADMET n
prediction and pharmacological evaluation on novel pyran-4-one
bearing hydrazone, triazole and isoxazole moieties: Potential

inhibitors of SARS CoV-2

N. Ravisankar®!, N. Sarathi®, T. Maruthavanan€, Subramaniyan Ramasundaram??,
M. Ramesh®, C. Sankar®*, S. Umamatheswari®*, G. Kanthimathi¢ Tae Hwan Oh%*

2 Department of Chemistry, Veltech Rangarajan Dr. Sagunthala R & D Institute of Science and Technology, Chennai 600 062, India
b Department of Chemistry, GRT Institute of Engineering and Technology (Affiliated to Anna University), Tiruttani 631 209, Tamil Nadu, India
¢ Department of Chemistry, SONASTARCH, Sona College of Technology, Salem 636005, Tamil Nadu, India

dSchool of Chemical Engineering, Yeungnam University, Gyeongsan 38436, Republic of Korea
¢ Department of Chemistry, Govt. Arts College, Tiruchirappalli, Tamil Nadu 620 022, India

fDepartment of Chemistry, SRM TRP Engineering College, Tiruchirappalli, Tamil Nadu 621 105, India
& Department of Chemistry, Ramco Institue of Technology, Rajapalayam, Tamil Nadu 626 117, India

ARTICLE INFO

Article history:

Received 21 November 2022
Revised 14 March 2023
Accepted 28 March 2023
Available online 30 March 2023

Keywords:
Pyranone
Hydrazone
Triazole
Isoxazole
Pre-ADMET
Tuberculosis

ABSTRACT

The respiratory infection tuberculosis is caused by the bacteria Mycobacterium tuberculosis and its unre-
lenting spread caused millions of deaths around the world. Hence, it is needed to explore potential and
less toxic anti-tubercular drugs. In the present work, we report the synthesis and antitubercular activ-
ity of four different (hydrazones 7-12, O-ethynyl oximes 19-24, triazoles 25-30, and isoxazoles 31-36)
hybrids. Among these hybrids 9, 10, 33, and 34, displayed high antitubercular activity at 3.12 g/mL with
>90% of inhibitions. The hybrids also showed good docking energies between -6.8 and -7.8 kcal/mol. Fur-
ther, most active molecules were assayed for their DNA gyrase reduction ability towards M. tuberculosis
and E.coli DNA gyrase by the DNA supercoiling and ATPase gyrase assay methods. All four hybrids showed
good IC50 values comparable to that of the reference drug. In addition, the targets were also predicted as
a potential binder for papain-like protease (SARS CoV-2 PLpro) by molecular docking and a good interac-
tion result was observed. Besides, all targets were predicted for their absorption, distribution, metabolism,
and excretion - toxicity (ADMET) profile and found a significant amount of ADMET and bioavailability

© 2023 Elsevier B.V. All rights reserved.

1. Introduction

Tuberculosis (TB) is an air-bone transferable and extremely ag-
gressive disease caused by Mycobacterium Tuberculosis. Millions of
people have died globally as a result of it frequently infecting the
lungs. Based on the World Health Organization (WHO) 2021 re-
ports, 10.6 million people fell ill with in 2021, an increase of 4.5%
from 10.1 million in 2020 [1]. Many nations have been affected by
tuberculosis infections, but south-East Asia (45%), Africa (23%) and
the Western Pacific (18%), countries have been particularly hard hit
by the disease and TB-HIV co-morbidities [2]. Drug-resistant tu-
berculosis (TB) and multidrug-resistant tuberculosis (MD-TB) are

* Corresponding authors.
E-mail addresses: sankschem@gmail.com (C. Sankar), drsumamatheswari@
gmail.com (S. Umamatheswari), taehwanoh@ynu.ac.kr (T.H. Oh).
T These authors contributed equally to this work.

https://doi.org/10.1016/j.molstruc.2023.135461
0022-2860/© 2023 Elsevier B.V. All rights reserved.

prevalent in practically every country on the globe, making the
disease even more complicated to eradicate. The situation has been
further worsened for patients by the link between tuberculosis and
HIV/AIDS, particularly tuberculosis is the key for the death of HIV-
positive patients [3,4]. Due to these factors, the WHO estimates
that there are two million tuberculosis-related fatalities and eight
million new tuberculosis infections per year [1].

The present management of tuberculosis is a complex task be-
cause of the lengthy medication term of 6 to 12 months and the
multi-drug-resistant (MDTB) response. The search for novel anti-
tuberculosis drugs with M. tuberculosis activity is one of the major
areas of medicinal chemistry attention. Several techniques are now
being used to create new anti-tuberculosis drugs [5-8].

Likewise, the global disaster corona virus 2019-nCoV, com-
monly known as the COVID-19 corona virus, is at the forefront of
everyone’s mind [9]. It has affected the lives and the work of peo-
ple around the world including researcher. Yet researchers are also
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ARTICLE INFO ABSTRACT

Keywords: The current study reports on the synthesis and anticancer efficacy of novel oxadiazole derivatives
1,3,4-Oxadiazole (8a-f) as tubulin polymerization inhibitors. NMR, mass, and elemental studies were used to
Anticancer

confirm the newly produced compounds. In contrast to the conventional medicine colchicine,
compounds 8e and 8f demonstrated stronger sensitivity and improved ICsg values in the range of
3.19-8.21 pM against breast MCF-7, colorectal HCT116, and liver HepG2 cancer cell lines. The
target compounds were tested for enzymatic activity against the tubulin enzyme. Compounds 8e
and 8f were shown to have the most effective inhibitory action among the new compounds, with
ICsp values of 7.95 and 9.81 nM, respectively. As compared to the reference drug, molecular
docking investigations of the developed compounds revealed the crucial hydrogen bonding in
addition to the hydrophobic interaction at the binding site, assisting in the prediction of the
structural requirements for the found anticancer activity. These findings indicate that the 1,3,4-
oxadizole scaffold has the potential for future research into new anticancer medicines.

Tubulin inhibitors
Molecular docking

1. Introduction

Cancer is a category of disorders defined by uncontrolled cell growth with the ability to expand into or invade neighboring tissues in
a process known as metastasis, which is the leading cause of mortality from cancer [1]. Cancer is currently considered a severe health
issue on a global scale. Without appropriate treatments, the number of cancer-related fatalities among cancer patients is predicted to
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ABSTRACT

Schiff base metal complexes such as VNPV (VO(IV)), VNPCo (Co(II)), VNPNi (Ni(II)), VNPCu (Cu(Il)) and
VNPZn (Zn(I1)) have been synthesised by using the ligand (VNP) which was prepared by the condensation
reaction of o-Vanillin and N-phenyl-o-phenylenediamine. Elemental analysis, UV-visible, FT-IR, ESI-MS,
ESR, '"H NMR, XRD, SEM and Cyclic Voltammogram methods were used to evaluate the above metal com-
plexes. The metal center in the complexes is four coordinated by using the tetradentate N,O, donar Schiff
base ligand to form square pyramidal geometry for VO(IV) metal complex and square planar geometry for
other metal complexes. The disc well-diffusion method was used on agar plate to assess the in vitro
antibacterial activities of the ligand and its metal complexes against bacteria such B. amyloliquefaciens,
B. cereus, B. subtilis, S. epidermidis and S. aureus. From the results demonstrate that the metal complexes
of the ligand exhibit better antibacterial behaviour on S. aureus bacteria than the other bacterial strains.
The antioxidant studies were carried by DPPH free radical scavenging assay method and from the results
it is found that the VNPCu complex has better antioxidant activity than the ligand and other metal com-
plexes. Additionally, the spectral techniques like UV-visible absorption, fluorescence and molecular
docking methods were used to examine the interactions between the ligand and metal complexes with
biomolecules (DNA and BSA). The CT-DNA cleavage activities of metal complexes with CT DNA were
examined by gelelectrophoretic method. From the results, the VNPCu complex has only cleave the
DNA molecules than the other metal complexes. According to the results of the investigations, the metal
complex VNPCu exhibits better interaction with the biomolecules than the free ligand and other metal
complexes.

© 2022 Elsevier B.V. All rights reserved.

1. Introduction

antianthelmintic properties [8,9]. The Schiff base ligands have been
widely used in analytical chemistry, where the application of Schiff

Schiff bases have received a lot of attention due to their excel-
lent pharmaceutical applications and biological activities due to
their chelating properties. It has previously been reported that
the presence of the —N=CH— moiety is primarily responsible for
biological activity [1-7]. As a result, compounds containing azome-
thine moiety represent an important class of compounds as phar-
maceutical and medicinal agents with a wide range of
pharmacological activities with antimicrobial, antibacterial, anti-
fungal, antioxidant, antiinflamatory, anticancer, herbicidal and
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base is due to their ability to complex with various metal ions.
These were used as sensing materials to detect various metal ions
and anions in various solutions [10]. Metal ions are architected
with Schiff base ligands to form metal complexes, which enhance
the biological activity of metals that have been the focus of metal
coordination chemistry [11]. Because of their stability and low tox-
icity in nature, transition metal ions such as VO(IV), Co(II), Ni(II),
Cu(II) and Zn(II) are commonly used to synthesise metal complexes
with Schiff base ligands [12].

o-Vanillin- based compounds have recently been discovered to
have promisingly excellent biological properties. The transition
metal complexes can penetrate into the microorganisms, halting
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2-(1-phenyl-1H-benzo[d]imidazol-2-yl)-4-(trifluoromethyl)phenol(PBITP) has been synthesised and the com-
pound structure was confirmed by proton NMR, carbon NMR, mass spectral studies and elemental analysis. The
binding interaction between PBITP and different phases of TiO, nanoparticles were investigated. We have
observed surprising result. Synthesized PBITP enhanced the fluorescence of rutile phase of TiO3 on account of the

lowering of frontier orbital levels of the PBITP. But the opposite trend was observed for anatase phase of TiO2. So
that, we can identify the rutile and anatase phase. The mechanism of electron transfer was discussed in detail.
Emission spectroscopy has been employed to probe on the process of excited state intra-molecular proton transfer
(ESIPT) in hydroxy imidazole.An abnormal Stokes — shifted emission band, at shorter and longer wavelengths has
been observed in the fluorescence spectra of the sample PBITP / dioxane, which is an indication towards the
existence of two different forms of intra-molecular hydrogen bonded isomers.

1. Introduction

The distinct and striking properties such as ring stability, multi
functionality, enhanced electron accepting ability, sensing capability,
microbial activity and chelation tendency of Benzimidazole derivatives
made them as inevitable and much sought after heterocyclics in the field
ofmaterials science [1-8]. Synthetic route of benzimidazole and its de-
rivatives were reported [9-12] but the high yield synthesis in this field
in short time was not reported. It has been understood that the catalyst
plays a very vital role in the synthetic route, in which, the mechanism
progresses through the activation process of aldehyde by means of boron
trifluoride and results in the formation of imine. Novel applications and
development of benzimidazole in different field shows its unique prop-
erties. These derivatives are having important rolein the field of biology
as in drugs and pharmaceuticals, bio imaging, Chemistry as in Catalysis),
Optics as in photovoltoics and optoelectronic materials [13,2]. In
particular, the high fluorescence quantum yield of benzimidazole moi-
ety facilitates its applicability in sophisticated optical instruments and
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multi-functional chemosensors [14,15]. As the target moiety is capable
of getting associated into p- 1- A structures, it is easier to fine tune the
desriable physico-chemical properties and to create specific and selec-
tive binding sites in a wider spectrum. The hegemony of benzimidazole
based fluorescent sensors to detect various metal ions relies on their
remarkable selectiveness, specific chelating nature, enhanced fluoro-
genic property, high sensitivity, reversibility and non-toxicity.

The extraordinary physicochemical properties, firmness, non-
poisonous and less expensive of TiOzhave widened the venues of its
applicability in various domains. Three different phases of Titanium
dioxide nanomaterial is possible namely, brookite, anatase and rutile.
Interestingly, the metastable brookite and anatase, upon heating, are
converted into rutile. Thanks to its higher photo catalytic activity, out of
the three phases, anatase is normally chosen for large-scale applications.
Recently it has been reported that the florescence maximum is sup-
pressed by various nanomaterials which leads to fluorescence quenching
[16-18]. In this context, synthesis of benzimidazole derivatives and the
study of their binding interaction with various materials have attracted

Received 9 November 2022; Received in revised form 9 February 2023; Accepted 20 February 2023
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ABSTRACT

This article reports the synthesis and its structural elucidation of pyrimidine based mixed ligand
complexes [CoL(phen)](OAc) (1), [CoL(bpy)](OAc) (2), [NiL(phen)](OAc) (3) and [NiL(bpy)](OAc) (4),
where, HL = 2-(4,6-dimethylpyrimidin-2-ylimino)methyl-4-nitrophenol, (phen) =1,10-phenanthroline,
(bpy) = 2,2’-bipyridine and OAc = acetate. The prepared complexes are structurally pigeonholed by
analytical and spectroscopic techniques. According to the findings, the hypothesized structure of pre-
pared complexes has a square planar shape. This article deals with the spectroscopic, viscometric, and
theoretical investigation of binding between synthesized compounds and calf-thymus DNA (CT DNA).
Spectroscopic (UV-Visible absorption and fluorescence) and viscometric measurements in combination
with the molecular docking data reveal that produced compounds bind to DNA double helix in an in-
tercalation mode. According to the in vitro anticancer activity data against various cancer cell lines
(MCF-7, HeLa and HEp2), complexes 1-4 exhibit a modest anticancer impact. Investigation of the an-
tioxidant property of prepared compounds showed that complexes 1-4 have a more antioxidant na-
ture than Schiff base. A significant inhibition activity was predicted with complexes 1-4 against vari-
ous bacterial inoculums typed as gram-positive bacteria (S. aureus, S. pneumoniae, Stap. pneumoniae, B.
subtilis) and gram-negative bacteria (S. flexneri, S. typhi, K. pneumoniae, H. influenza) and various fungal
inoculums such as A. niger, C. albicans, C. tropicalis, M. campestris. The chelating capacity of the Schiff
base with Co(Il) and Ni(Il) ions led to the conclusion that complexes 1-4 are effective antimicrobial
agents.

© 2021 Elsevier B.V. All rights reserved.

1. Introduction

tuting cytosine. Natural products including vitamin B1 (thiamine)
and synthetic substances like barbituric acid and vernal, both of

In the past four epochs, organometallic chemistry has been es-
tablished to be the biggest and essential branch by connecting the
domains of organic and inorganic chemistry. Pyrimidines are nat-
urally occurring obligate heterocycles that exemplify the diazine
family, with uracil and thymine constituting ribonucleic acid (RNA)
and deoxyribonucleic acid (DNA), respectively, and cytosine consti-
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which are employed as hypnotics are found in pyrimidine carcass
[1]. Pyrimidine derivatives have been shown to have sedative prop-
erties in the central nervous system [2,3], as well as acting as cal-
cium channel blockers [4]. Because of the two electronegative N
atoms, pyrimidine is a -deficient heterocyclic. For the treatment
and management of nematode parasites, pyrimidine pills are used
in long periods in nearly all types of domestic animals [5]. Due to
its excellent safety profile, a broad range of activity in the face of
numerous concurrent nematodes and ease of use in a variety of
different and in some cases, extremely unique ideas, the pyrim-
idine class has received widespread acceptance [6]. Pyrimidines
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ABSTRACT

A simple, accurate and economical reverse phase high performance liquid chromatography (RP-HPLC) was developed for
the estimation of gliclazide (GLZ) in pure and dosage form the method was carried out on hypersil BDS C-18 column
(250mm x4.6mm, particle size) column with mobile phase composition of Acetonitrile, water and phosphoric acid in the
ratio of 80:15:5 (v/v/v) at flow rate 1.0 mL/min. With this mobile phase gliclazide eluted at a retention time of ~ 3.65
minutes (Fig.1.12). with an injection volume of 20 and UV detection at 235nm. The developed method was validated
according to ICH guidelines.

Key Words: gliclazide, RP-HPLC, accuracy, tablets.

Received 01.01.2022 Revised 19.01.2022 Accepted 22.01.2022

INTRODUCTION

Gliclazide (1-(3-azabicyclo [3.3.0] oct- 3- yl) - 3- ptolylsulfonylurea or 1-(hexahydrocyclo -penta[c]pyrrol-
2(1H)-y1)-3-(p-tolylsulfonyl) urea is an oral hypoglycemic agent used in the treatment of type-II diabetes
mellitus (Fig.1.01) [1-5]. It belongs to the sulfonylurea class which act by stimulating (8 cells of the
pancreas to release insulin. It reduces blood glucose levels by correcting both defective insulin secretion
and peripheral insulin resistance, increasing the sensitivity of ficells to glucose, decreasing hepatic
glucose production, and increasing glucose clearance. It also has anti-platelet adhesive activity and
reduces levels of free radicals, thereby preventing vascular complications. It also has been reported to
reduce plasma cholesterol and triglyceride levels after repeated administration.

O O o
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Fig.1.01.MOLECULAR STRUCTURE OF GLICLAZIDE
It has a molecular weight 323.4, and exists as a white or almost white crystalline powder, odorless,
tasteless, M.P. 165-1700°C. It is official in British Pharmacopoeia 2007. It is marketed in the brand name of
Azukon (label claim 80mg) manufactured by torrent pharmaceutical Ltd used for the treatment of type-II
diabetes mellitus.
A survey of literature has revealed few analytical methods [6-20] were reported for the estimation of
gliclazide in human serum and in pharmaceutical formulation. In view of its therapeutic importance the
author developed and validated few analytical methods using HPLC technique.
A detailed literature survey revealed few RP-HPLC methods for the determination of assay of gliclazide in
bulk and in dosage forms [9-20]. In the view of the above importance of stability testing, the author
therefore, “developed and validated a stability-indicating RP-HPLC assay method for gliclazide in pure
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Abstract

The purpose of this paper is to introduce the concept of various Pentapartitioned neutrosophic generalized
closed sets such as PNg-closed set, PNw-closed set, PNgb-closed set in Pentapartitioned Neutrosophic
Topological spaces. We also study some of their properties with counter examples.

Keywords: Pentapartitioned neutrosophic set; PNg-closed set; PNw-closed set; PNgb-closed set.

1. Introduction

Florentin Smarandache [12] in 1999, introduced the independent concept - Neutrality, the degree of
indeterminacy. He also defined the neutrosophic set on three components (t, f, i) = (truth, falsehood,
indeterminacy). Wang et al. [4] defined Single Valued Neutrosophic Set (SVNS) in 2010. In 2020, Rama
Mallick[15] and Surpati Pramanik introduced Pentapartitioned Neutrosophic Set. In 2021, Suman
Das[17] and Binod Chandra Tripathy introduced various sets namely pentapartitioned neutrosophic
pre-open, semi-open, a-open and b-open sets and formulated basic results on pentapartitioned neutrosophic

topological spaces.

The purpose of this paper is to introduce various Pentapartitioned neutrosophic generalized closed sets such as
PNg-closed set, PNo-closed set, PNgb-closed set in Pentapartitioned neutrosophic topological spaces and to
obtain its basic properties with counter examples.

2 Preliminaries

Definition 2.1. [6] Let X be a non-empty fixed set. A neutrosophic set (NS) A is an object having the form A =
{(x, pa(x), oa(x), va(x)): x € X} where pa(x), oa(x), va(x) represent the degree of membership, degree of
indeterminacy and the degree of non-membership respectively of each element x € X to the set A.

A Neutrosophic set A = {{x, pa(x), 6a(x), va(x)): x € X} can be identified as an ordered triple ( pa(x),
oa(X), va(x))in ] -0, 1 +[ on X.

Definition 2.2. [15] Let X be a universe. A Pentapartitioned neutrosophic set A on X is an object of the form A
= {<Xx, Ta, Ca, Ia, Ua, Fa >: x € X} where 0< Tao+Cat+Ia+Us+Fa < 5.

Here, Ta (x) is the truth membership, Ca(x) is contradiction membership, [(x) is an unknown membership,
Ua(x) is ignorance membership and Fa(x) is the false membership.
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Abstract

Aim  During the COVID-19 era, personal protective equip-
ment (PPE) has become a necessary part of surgeons’ rou-
tines, and face shields are considered an additional barrier
to prevent disease transmission via aerosols. This study
aimed to evaluate how often oral and maxillofacial surgeons
(OMEFS) use face shields and the challenges they face while
using them.

Methods An online survey consisting of fourteen questions
was distributed to OMFS, and the responses were collected
and analyzed using the chi-square test to determine any asso-
ciations between categorical variables. A P-value of <0.05
was considered statistically significant.

Results  Out of the 310 OMFS who responded to the sur-
vey (181 males, 129 females, 235 residents, 10 fellows, and
65 practitioners), 42.9% (133/310) and 39.4% (122/310)
reported using face shields for minor and major surgical
procedures, respectively. The majority of the respondents
(74.1%, 230/310) reported decreased efficiency while using
a face shield. Reasons for non-compliance included vision-
related issues, headache, difficulties with disinfection, and
ergonomic factors.

Conclusion Based on the survey results, the regular use of
face shields by OMFS was less frequent, and almost three-
fourths of the surgeons found it challenging to use due to
various reasons. The reduced compliance with face shield
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usage highlights the need for more ergonomic face shields
to improve compliance.

Keywords Personal protective equipment - Oral and
maxillofacial surgeons - Face shield - COVID-19 - Infection
control - Sterilization

Introduction

The Corona virus disease-19 (COVID-19) pandemic has
changed the panorama and pattern of surgical practice by
oral and maxillofacial surgeons (OMFS) [1]. Since the emer-
gence of the COVID-19 pandemic, healthcare personnel
are required to use personal protective equipment (PPE) to
prevent the aerosol transmission of disease. Various guide-
lines and protocols have been put forth by the World Health
Organisation (WHO) and other authorities on the impor-
tance of PPE to prevent the transmission of COVID-19 [2].
The face shield has been one of the equipments commonly
used by healthcare workers (HCWs) that help in hindering
the splashes, sprays, and spatters from directly contacting
the face. They are seldom used alone and hence referred to
as adjunctive PPE [3]. From out-patient (OP) reviews to per-
forming major and emergency procedures, the use of adjunc-
tive PPE such as goggles and face shields plays a crucial role
in preventing droplet infection [3].

Predominantly spread by contact or droplet transmission,
the approximate distance the large aerosol infective particles
can travel is said to be one meter [4]. This airborne trans-
mission of virus particles may occur during oral and max-
illofacial surgical procedures which need to be effectively
thwarted. The use of surgical or N95 masks is preferred to
reduce the chances of contracting the infection. Howbeit, the
infective particles can still enter other exposed areas of the
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Abstract:
The aim of this paper is to introduce the concept of Ny and Npy-closed sets in terms of
neutrosophic topological spaces. Some of its properties are also discussed.
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Introduction:

. A Neutrosophic set A = {(x, , , va(X)): X
In general topological space, several authors P {X, 1a(x), (%), VA())

. . € X} can be identified as an ordered triple X),
introduced various open sets such as Pre-stable set } ple {ka(x)

by Anmar Hashim Jasim'and G-open set by Jalal 0a(X), va(9)in ] -0, 1 +[ on X.

Hatem Hussein®. Florentin Smarandache® defined Definition 2: Let A =(ua(x), oa(x), va(x)) be a NS
the neutrosophicset on three components (t,fi) =  on X, then the complement C(A) may be defined as
(truth, falsehood, indeterminacy).This opened up a 1. C(A) = {{x, | — pa(x), I —va(X)): X € X}

wide range of investigation in terms of neutosophic 2. C(A) = {{x, va(x), oa (X), ua(X)): x € X}
topology and its application in decision-making 3. C(A) = {(x, va(x), 1 —ca(x), pa(X)): X € X}
algorithms. Dhavaseelan.R and Jafari* introduced

generalized Nelétrosophic closed sets in 2018.Mani Note that for any two neutrosophic sets A and B,
Parimala et al.’introduced neutrosophic ow-closed _

sets in 2018. Pushpalatha A et al.’ introduced g ggﬁzg:ggig Dg((BB))

generalized closed sets via  Neutrosophic ' '

: - 7
:ﬁg%';g;gg' asnp(;iCStsudlir;dzggr%iRe?:- Thgzn?s Bit) :L‘) Definition 3:For any two neutrosophic sets A = {(x,
pre-opentor_b-op Ha(X), Ga(X), Va(X)): X € X} and B = {(x, ps(X),

sets in neutrosophic topological spaces. Recently, . . b5
Subasree R andp Basarip Ko%i K8 pintroduced arzj EB%)’ ve(x)): x € X}. The following definitions
' old:

studied Np*-closed sets in  Neutrosophic
Topological spaces in 2022. In this article, a new 1. A € B ©ua(x) < ug(x), oa(x) < og(x) and va(x) >
class of sets namely NyB-closed sets and NBp-  vg(X)V X € X

closed sets are introduced in neutrosophic

. . . 2.ACB < > >
topological space. Moreover, some of its properties S () < H(x), oa(x) 2 05(x) and valx) =

. : vg(X)V X € X
are investigated.
Preliminaries 3. AN B =(x, pa(X) Aus(x), oa(x) Aog(x) and va(X)
Vvg(X))

Definition 1: Let X be a non-empty fixed set. A 4. A N B = (x, pa(X) Aus(X), ca(X) Vog(x) and va(X)

neutrosophic set (NS) A is aobject having the form  Vvg(x))

A = {{x, pa(x), oa(x), va(X)): x € X} where pa(x), _

oa(x), va(X) represent the degree of membership, 3 (’:‘) Xv (Ii»— (X, pa(X) Vps(x), oa(x) Vos(x) and
A B

degree of indeterminacy and the degree of non- a
membership respectively of each element x € X to 6. AU B = (X paX) Vits(x), 0a(x) Nog(x) and
the set A. va(x) Ave(x))
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Abstract: The aim of this paper is to introduce the concept of (*-closed sets in terms of
neutrosophic topological spaces. We also study some of the properties of neutrosophic (*-closed
sets. Further we introduce N{3*-continuity and N[3*-contra continuity in neutrosophic topological
spaces.

Keywords: neutrosophic topology, NB*-closed set, N3*-Continuity and NB*-Contra Continuity.

1. Introduction

Zadeh [19] introduced and studied the fuzzy set theory. An intuitionistic fuzzy set was
introduced by Atanassov [9]. Coker [10] developed intuitionistic fuzzy topology. Neutrality, the
degree of indeterminacy, as an independent concept, was introduced by Smarandache [3,4] in 1998.
He also defined the neutrosophic set on three components (t, f, i) = (truth, falsehood, indeterminacy).
The Neutrosophic crisp set concept was converted into neutrosophic topological spaces by
Salama etal. in [3]. This opened up a wide range of investigation in terms of neutosophic topology
and its application in decision-making algorithms. Renu Thomas etal.[17] introduced and studied
semi pre-open(or (3-open) sets in neutrosophic topological spaces. R. Dhavaseelan and S. Jafari[11]
introduced generalized neutrosophic closed sets. In this article, the neutrosophic [3*-closed sets are
introduced in neutrosophic topological space. Moreover, we introduce and investigate
neutrosophic 3*-continuous and neutrosophic contra [3*-continuous mappings.

2. Preliminaries

Definition 2.1. [6] Let X be a non-empty fixed set. A neutrosophic set (NS) A is an object having the
form A = {{x, pa(x), oa(x), va(x)): x € X} where pa(x), oa(x), va(x) represent the degree of membership,
degree of indeterminacy and the degree of non-membership respectively of each element x € X to
the set A.

A Neutrosophic set A = {(x, pa(x), oa(x), va(x)): x € X} can be identified as an ordered triple
( pa(x), oa(x), va(x)y in 1 -0, 1 +[ on X.

Definition 2.2. [6] Let A =( pa(x), oa(x), va(x)) be a NS on X, then the complement C(A) may be
defined as

1. C(A) = {(x, 1 — pa(x), 1 —va(x)): x € X}

Subasree R, Basari Kodi K, On NB*-Closed sets in Neutrosophic Topological spaces
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Abstract - Aim: We aimed to describe the pattern and clinical presentation of panfacial fractures and to analyze if
the panfacial fractures differ from other maxillofacial injuries concerning the time of intervention and duration of
hospital stay, thereby evaluating if panfacial fractures place a burden on our hospital which is a tertiary reference
center in South India. Materials and methods: This was a prospective study conducted for a duration of two years
from January 2018 to January 2020 among 28 patients who reported with panfacial fractures. Descriptive data were
entered and chi-square test was done to find out the association between categorical variables. Results: Patients
who reported with panfacial fractures were young adults (n = 17, 60.7%), males (92.8%) predominantly. Among
those with a history of Road Traffic Accidents (n = 23, 82%), 91% (n = 21) did not use any protective devices.
Conclusions: Males, young adults, use of two-wheelers, consumption of alcohol before driving, and avoidance of
protective devices were most commonly associated with panfacial fractures (p < 0.05). Based on the study, panfacial
fractures place a burden on the hospital in terms of the need for special care and prolonged stay period and operating

time compared to other maxillofacial injuries (p < 0.05).

Introduction

When facial bone fractures were studied decades ago, the
prevalence of high energy accidents producing panfacial
fractures was not common. Due to increased transportation
and speed at which the world moves, development in terms of
communication and mobility lead to not only increased and
faster connectivity, but also to unavoidable mishaps such as
road traffic accidents (RTAs). Panfacial trauma is one such,
which involves de-construction of the facial aesthetics and
function involving both the hard and soft tissues.

Panfacial fractures are facial fractures that simultaneously
involve the upper, middle, and lower thirds of the face, usually
caused by high-velocity injuries [1,2]. They are often
accompanied by head, cervical, and long bone injuries at
the time of presentation. Dilapidation to the bony framework
along with the damages to the soft tissue may produce
aesthetic problems like alterations in vertical facial height,
transverse or anteroposterior projection, and functional
disturbances like derangement of occlusion, diplopia, or
trismus making reconstitution of original facial architecture

* Correspondence: anishjoshua777@gmail.com

a challenge even to an experienced surgeon because of the
severe degree of fragmentation and loss of anatomy that guides
in the reconstruction of facial harmony [3].

Taking into consideration the complexity in the management
and the presence of concomitant injuries warranting the need for
emergency intervention in panfacial trauma, our study aimed to
analyze the pattern, etiology, concomitant injuries, emergency
intervention, clinical presentation, and management strategies
of panfacial fractures reporting to our tertiary reference centerin
South India. The study is unique in the sense that there is no
reported literature on the elaborate study of panfacial fracturesin
South India. We also intended to analyze the difference between
panfacial fractures and other maxillofacial fractures in terms of
duration of hospital stay required, length of surgical procedure in
the operation theater, and the need for special care, thereby
observing if they place a burden to the hospital.

Materials and methods
Study population and criteria

This was a prospective study conducted at a Tertiary
Reference Centre in Kerala, South India. Patients sustaining
fractures of the upper, middle, and lower third of the face

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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lightweight concrete material for the production of structural concrete applications in the
construction industries today.

Keywords: Polyvinyl Alcohol Fibre, Foaming Agent, Flyash, Compressive strength, and Acid Attack.
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AN EXPERIMENTAL STUDY ON CONCRETE WITH PARTIAL

REPLACEMENT OF CEMENT BY RICE HUSK ASH AND BAGASSE ASH
A.Dhanalakshmi?, J.Jeyaseela? and S.Karthika®,
L23pepartment of Civil Engineering, P.S.R Engineering College, Sivakasi, Tamil Nadu, India.
Corresponding author: asiadhanam93@gmail.com

ABSTRACT

The utilization of waste materials in concrete manufacture provides a satisfactory solution to
some of environmental concerns and problems associated with waste management. Agro waste such
as rice husk ash and bagasse ash are used as pozzolanic material for development of blended cement.
The rice husk ash and bagasse ash are rich in amorphous silica. Rice husk ash is used as insecticides,
pesticides and as a flue gas desulphurization agent. Bagasse ash are used as a fertilizer and used to
produce ceramic material. Both rice husk ash and bagasse ash reduces the permeability, shrinkage,
heat of hydration. It increases the compressive strength, flexural strength and durability. The
properties of concrete with partial replacement of cement by rice husk ash and bagasse ash for about
30% were investigated which includes its compressive strength, split tensile, flexural strength,
durability property test namely water absorption, acid attack and sulphate attack. Among the various
percentage replacement of cement by rice husk ash and bagasse ash, the strength test result shows
that the optimum percentage replacement was about 70 : 20 : 10 (Cement : RHA : BA) which gives
the optimum proportion of 30% replacement of cement with rice husk ash and bagasse ash to produce
high performance concrete and contribute to sustainable construction. This optimum proportion also
gives better durability properties when compared to control cement concrete. In this project work
Superplasticiser (SP) was used to improve the workability of concrete with replacement materials.

Keywords: RiceHusk Ash, Bagasse ash, Compressive strength, Acid Attack.
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ANALYSIS OF NATURAL COOLANT ON THE ROOFTOP TO LOWER

ROOM TEMPERATURE
A.Sudhakaran?, A.Manicka Mamallan? and E.Thanigai Selvan®
!Department of Civil Engineering, Alagappa Chettiyar Government College of Engineering and
Technology, Karaikudi, Tamilnadu, India.
23Department of Civil Engineering, Ramco Institute of Technology, Rajapalayam, Tamilnadu,
India.
Corresponding author: sudhakaran1381@gmail.com

ABSTRACT
This research article examines a thermal examination of a building in its traditional state as
well as the coolant paint that was utilized, and compares the two. The goal of the application-oriented
study is to fully remove the usage of artificial cooling agents while lowering building temperature
to offer occupants comfort in a sustainable manner. The goal of this research is to use roof cooling
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paints in conjunction with Prosopis juliflora extraction to reduce heat within a building and provide
a comfortable temperature for residents. To do this, we employed the soxhlet extractor method to
first remove the leaves from the juliflora plant, which naturally have low thermal conductivity, so
that we could separate the material, transform it into a liquid that is soluble, and combine it with a
uniform application of regular paint, and combine it. We employed two coatings and produced
several samples using various ratios. This coated sample was assessed one at a time using Lee's disc
method with a four-hour interval between coating and drying. The sample mentioned above
underwent special treatment to obtain thermal conductivity. The desired value was then generated
by applying and simulating these settings in the analysis software. The results show that at specific
extract the water to paint ratio. Finally, a temperature drop of 0.5 degrees Celsius was attained when
these two samples were contrasted.

Keywords; Prosopis juliflora, Coolant paint, Cement mortar
CE 034

INVESTIGATION ON STRENGTH CHARACTERISTICS OF SELF

COMPACTING CONCRETE INCORPORATED WITH AR GLASS FIBERS
R.Kalaimani', C.Subha?, D.Justus Reymond® and R.Deena Dhayalan®
124pepartment of Civil Engineering, Ramco Institute of Technology Rajapalayam, Tamilnadu,
India
3Department of Civil Engineering, SRM Institute of Science and Technology Chennai, Tamilnadu,
India
Corresponding author: kalaimani@ritrjpm.ac.in

ABSTRACT

This project presents the experimental study on self-compacting concrete (SCC) with
replacement of cement by various percentage of Silica Fume and FlyAsh. The main objective is to
determine the Flexural strength, Compressive strength and Split tensile strength on Self compacting
concrete by partial replacement of cement by Silica Fume and Fly Ash. The use of fly ash in concrete
today is an important subject and is of growing importance day by day. Using fly ash in concrete
many provide both economic advantages and enhanced properties in the production of concrete. The
addition of super plasticizer increases the workability of concrete. The work involves making seven
types of SCCs mixes. For each mix preparation, twentyone cube specimens, twenty one cylinder
specimens and twenty one beam specimens are cast and cured. The specimens are cured in water for
7 days, 14 days & 21 days. The results shows that SCC with 5 % SF and 10% FA gives higher values
of Compressive strength, Split Tensile strength and Flexural Strength compared for other
percentages of Silica Fume and Fly Ash. According to the SCC result, various percentages of AR
Glass Fiber (0.1 % to 0.4 %) added with the optimum SCC (5% of SF+ 10% of FA) and super
plasticizer is mixed with optimum SCC. After each mix proportion, specimens are casted and cured
for 28 days in water and hardened properties are determined. The results show that the highter the
percentage of flass fiber, the highter the values of concrete Compressive strength, Split Tensile
Strength and Flexural Strength.

Keywords: Flyash, Silica Fume, AR Glass Fiber, Self compacting Concrete, Hardened properties.
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concrete breaks, it results in the formation of several minute cracks ranging from 50 to 60
nanometers.

Keywords: Textile Reinforced Concrete, compressive strength, flexural strength and impact
strength.
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EXPERIMENTAL STUDY ON PAVER BLOCK USING PROSOPIS
JULIFORA ASH
M.S.Dharmar?, .G.Karthikeyan?, V.Ragavan®and M.Partha Sarathi*
1234Department of Civil Engineering, Ramco Institute of Technology, Rajapalayam, Tamilnadu,
India

ABSTRACT

This study aims to minimise the cost of paver blocks compared to traditional concrete paver
blocks by partially replacing cement with prosopis juliflora ash (PJA), coarse aggregate, and fine
aggregate. In this project, prosopis juliflora ash (PJA) is used in place of cement. Currently, concrete
paver blocks are used to pave roadways, sidewalks, parking lots, and other surfaces. to lessen the
amount of cement in paver blocks. It aids in lowering the price of paver blocks. The slump cone test
was used to determine the mechanical and microstructural qualities of cement concrete, as well as
the mechanical attributes of paver blocks, including compressive strength, impact resistance, and
flexural characteristics. When cement is partially substituted with PJA, it was found from the
experimental examination that there were no such noticeable changes in the mechanical properties
of the paver block. This leads to a higher decrease in groundwater loss caused by the expansion of
PJA as well as a decrease in pollution rate caused by effective PJA utilisation and lower cement
production. The prepared paver blocks underwent testing, and the findings were reviewed.

MAT 01
ON sg5-CLOSED SETS IN TOPOLOGICAL SPACES
S.V.Vanit and E.Lincy?
12pG &Research Department of Mathematics,A.P.C.Mahalaxmi College for Women, Thoothukudi,

Tamilnadu, India.
Corresponding author: vanikathirl6@gmail.com

ABSTRACT
The purpose of this paper is to define and study a new class of sets called semi generalized
alpha closed sets in topological spaces. We prove that this class lies between the class of sg-closed
sets and the class of gs-closed sets. Basic propertiesof semi generalized alpha closed sets are
analysed. Also the new characterization of semi generalized alpha closed sets are introduced and
their relation with alreadyexisting well known sets are also investigated.

Keywords: sga-closed sets, semi- closed sets, a- open sets, g-closed sets
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Investigation on corrosion behaviour of geopolymer concrete using DMS
and M—-Sand as a fine aggregate under ambient curing conditions

M. Indhumathi Anbarasan*, A. Leema Margret, V. Ragavan, ]J. Ramprashath
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ARTICLE INFO ABSTRACT

Article history:
Available online xxxx

Finding an alternative to cement concrete has become critical for the long-term sustainability of the envi-
ronment. Because of its lower carbon footprint, geopolymer concrete has shown to be an excellent sub-
stitute for traditional concrete. Fly ash, GGBS, metakaolin, red mud, and other raw materials for

Keywords: geopolymer concrete are high in silica and alumina. Geopolymer matrix is created when these raw mate-
Fly ash rials are mixed with alkaline solutions. Fine and coarse aggregates, as well as superplasticizers, are all
GGBS essential ingredients in geopolymer concrete. The goal of this study is to see if fly ash, GGBS,
ll\jﬁl\f;nd Manufactured Sand (M—Sand), and Dredged Marine Sand (DMS) can be used to make geopolymer con-

crete. In terms of corrosion resistance, carbonation and alkalinity, DMS could easily replace the typical

Ambient curing n N . N . X
scarce material (River Sand) in the manufacturing of geopolymer concrete under ambient curing

Corrosion behaviour

conditions.

Copyright © 2023 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the Fourth International
Conference on Recent Advances in Materials and Manufacturing 2022.

1. Introduction

In terms of sustainable building, geopolymer concrete has
emerged as a possible alternative to cement concrete. The need
of the hour is to preserve the environment from carbon footprints
that are too large. In the manufacturing of traditional binding
materials, such as cement, carbon dioxide emissions are disturbing.
Cement manufacture accounts for around 80 % of CO, emissions.
Furthermore, the creation of it will necessitate a significant
amount of energy. (Approximately 3.5 times the energy required
for Geopolymer Concrete.) Geopolymer is an inorganic polymer
that uses silica and alumina- rich earth source materials as a binder
in combination with an alkaline solution. The mixture, which
includes source material (fly ash, GGBS, metakaolin, rice husk
ash, and so on), alkaline liquids, fine aggregates, coarse aggregates,
and super plasticizer, will be exposed to steam curing, hot air cur-
ing, and ambient curing conditions.

The concrete industry has recently given geopolymer binders a
lot of attention, and this interest has grown steadily over the past
few decades. According to research done in 1978 by Professor ].
Davidovits, “the polymerization process happens under alkaline

* Corresponding author.

https://doi.org/10.1016/j.matpr.2023.01.383
2214-7853/Copyright © 2023 Elsevier Ltd. All rights reserved.

conditions on Si and Al materials, resulting in a tri polymer
network and ring structure formed of Si-O-Al-O linkages.”Further,
during the chemical process that results in the creation of geopoly-
mer, “water is expelled.” When water is ejected from the Geopoly-
mer during the curing and following drying processes, the matrix
develops nano-pores that improve the performance of the
Geopolymer. because of this, the moisture in a Geopolymer solu-
tion does not participate in the chemical process; instead, it lends
the combination workability while being handled. However, the
physical property has been significantly diminished. when the
amount is greater than 12 % (by mass of fly ash) in Self Comacted
Geopolymer concrete.

Hardjito et al study.’s examined the impact of N-based SPs on
the properties of fresh and hardened fly ash-based Geopolymer
concrete. They found that the compressive strength was virtually
unaffected up to a dose of 2 % by mass of fly ash, whereas dosages
over 2 % resulted in compressive strength loss. By enhancing the
molar concentration of the NaOH solution, the start and final set-
ting times were reduced. According to Hardjito the solid perfor-
mance of geopolymer specimens produced of fly ash is
significantly influenced by the molar content of the NaOH solution
utilized as an acti-vator solution. Raising the molarity in the
geopolymer reaction causes an increase in the quantity of soluble
silicate, which speeds up the reaction rate. Increased NaOH

Selection and peer-review under responsibility of the scientific committee of the Fourth International Conference on Recent Advances in Materials and Manufacturing 2022.
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An experimental investigation on strength properties and flexural
behaviour of ternary blended concrete
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ARTICLE INFO ABSTRACT

Article history:
Available online xxxx

Depletion of natural resource materials has resulted from an increase in the consumption of component
materials in the manufacturing of concrete. Recycling is the most effective method for dealing with the
effective management of waste for preservation of the environment. Recently researchers are being con-
ducted to utilize industrial waste by product as an admixture in the concrete production. In this study
silica flour which is a waste from silica industry and waste glass powder from glass industry used for
the replacement of cement. The concrete mixes were cast with replacement level such as 20%, 30% for
OPC in this study. The target compressive strength of 40 MPa for the grade of M40 Concrete and speci-
mens were casted such as cubes and beams and tested after the completion of curing to find the charac-
teristic compressive strength and flexural behavior of beams. The compressive strength at the age of 7,14
and 28 days of curing were determined in the Compressive Testing Machine of 2000kN capacity and the
results were compared and also discussions are presented on the trend of strength gain for such Ternary
Blend Concrete (TBC) mixes. The RC Beams were tested in the loading frame of 500 kN Capacity and the
results obtained from the testing of beam, the load versus deflection pattern were drawn and compared
for various beams cast with different TBC mixes. The ductility index of the beam was calculated from load
versus deflection curve. The results obtained from the investigation compared with the test specimens
cast with normal concrete tested in the laboratory. From the result it is found that the TBC shall be an
alternative to the conventional cement concrete and found well suitable for structural applications.
Copyright © 2023 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the Fourth International
Conference on Recent Advances in Materials and Manufacturing 2022.

Keywords:

Silica flour

Waste glass powder

Compressive strength

Split tensile strength

Flexural strength and ductility index

1. Introduction tives such as fly ash, blast furnace slag, rice husk ash and SiO, nano

particles have been added to the cement, aggregates and water in

Concrete is the most consumed global man-made material after
water due to its common usage in most of structural applications.
The concrete mix design creates complex concerns, and the accu-
rate ways of performing its design can be finalized with expert
information in the field with their experience. Over the last few
years, efforts to improve the performance of concrete have sug-
gested that cement substitute products, as well as mineral and
chemical admixtures, will improve the strength and durability of
concrete. The concrete mixes thus produced will minimize carbon
footprint and prevent the atmosphere from the pollution [1]. The
environmental results indicate that replacing pozzolanic materials
with Portland cement is not always beneficial to the climate [2]. To
make high-strength and durability concrete, active mineral addi-

E-mail address: dhanalakshmicvl@psr.edu.in (D. Ayyanar)

https://doi.org/10.1016/j.matpr.2023.03.020
2214-7853/Copyright © 2023 Elsevier Ltd. All rights reserved.

conventional concrete [3,4]. In this study attempts have been made
to find out the scope for attainment of high strength concrete when
industrial waste glass powder and silica flour are added in the con-
crete mixes to aim for the better mechanical properties of such
concrete mixes. The addition of limestone powder improves the
early age strength of concrete while fly ash improves the late age
of concrete due to its pozzolanic properties in nature. The most
select mixture of constituents like cement, fly ash, and limestone
is essential for material design of ternary blended concrete. This
research presents a simulation program for evaluating the hydra-
tion process and strength characterization of ternary blended con-
crete. Finally, the optimal combinations of cement, flyash and
limestone with different age were determined based on the param-
eter studies [5-7]. The natural coarse aggregate which was par-
tially replaced by 50 percentage recycled coarse aggregate. The
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ABSTRACT: Utilization of waste materials in concrete
manufacture provides a satisfactory solution to some of
environmental concerns and problems associated with waste
management. Agro waste such as rice husk ash and bagasse ash
were used as pozzolanic material for development of blended
cement. The properties of concrete with partial replacement of
cement by rice husk ash and bagasse ash for about 30% were
investigated which includes its compressive strength, split tensile,
flexural strength, durability property such as acid attack and
sulphate attack. Among the various percentage replacement of
cement by rice husk ash and bagasse ash, the strength test result
shows that the optimum percentage replacement was about 70 : 20 :
10 (Cement : RHA : BA) which gives the optimum proportion of
30% replacement of cement with rice husk ash and bagasse ash to
produce high performance concrete and contribute to sustainable
construction. The cement in the concrete replaced by Bagasse Ash
and Rice Husk Ash by the percentage of 5%, 10%, 15%, 20%,
25% and 30%. This optimum proportion result obtained is
beneficial in improving the mechanical strength and durability
property of the concrete. In this project work Conplast 340
Superplasticizer was used to improve the workability of concrete
with replacement materials.

Keywords: Rice Husk Ash, Bagasse Ash, Mechanical Strength,
Acid Attack.
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Abstract: Geopolymer concrete is a new technology that deserves
more attention in the rapidly evolving sustainable construction industry.
Furthermore, to avoid the depletion of natural resources, by-product waste
management technologies are essential. Today, river sand is in short
supply. DMS (Dredged Marine Sand), on the other hand, which faces
disposal and land acquisition issues, proves to be a viable alternative to
river sand. In this paper, a mixture of M-Sand and DMS was used in place
of river sand, and non-destructive, Flexural strength of beam by monotonic
loading and cyclic loadings were investigated. The findings indicated that
DMS has attained flexural characteristics and with regard to cracks, very
minor and vertical cracks are observed in all beams as in the case of
monotonic loading. Further, they originate from the tension zone

Keywords:Geopolymer concrete, Flexural Strength, DMS,M-sand,Non
Destructive Tests.

1. Introduction

Joseph Davidovits (1989) conducted extensive research on the chemistry of geopolymers
and geopolymeric materials. Geopolymer undergoes exothermic reactions as a result of the
polycondensation process, as previously stated. The geopolymer materials are clearly stated
to be derived from mineral earth resources. Composites are created without the use of fire,
smoke, toxins, or excessive energy during the manufacturing process. The investigations
conclusively demonstrated that geopolymeric materials immobilise harmful elemental
wastes within the geopolymeric matrix. Hazardous components in flyash reacted with

1Correspondingauthor: indhumathi@ritrjpm.ac.in, vragavan@ritrjpm.ac.in’
dhanalakshmicvl@psr.edu.in’
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Abstract. This project presents the experimental study on self-compacting concrete (SCC)
with replacement of cement by various percentage of Silica Fume and Fly Ash. The main
objective is to determine the Flexural strength, Compressive strength and Split tensile
strength of Self compacting concrete by partial replacement of cement by Silica Fume and
Fly Ash. The use of fly ash in concrete today is an important subject and is of growing
importance day by day. Using fly ash in concrete many provide both economic advantages
and enhanced properties in the production of concrete. The addition of super plasticizer
increases the workability of concrete. The work involves making seven types of SCCs
mixes. For each mix preparation, twenty-one cube specimens, twenty-one-cylinder
specimens and twenty-one beam specimens are cast and cured. The specimens are cured in
water for 7 days, 14 days and 21 days. The results show that SCC with 5 % SF and 10 %
gives higher values of Compressive strength, Split Tensile strength and Flexural Strength
compared to other percentages of Silica Fume and Fly Ash. According to the SCC result,
various percentages of AR Glass Fiber (0.1 % to 0.4 %) added with the optimum SCC (5%
of SF+ 10% of FA) and super plasticizer is mixed with optimum SCC. After each mix
proportion, specimens are cast and cured for 28 days in water and hardened properties are
determined. The results show that the higher the percentage of glass fiber, the higher the
values of concrete Compressive strength, Split Tensile Strength and Flexural Strength.

1 Introduction

Since the 1980s, self-compacting concrete (SCC) has been widely used in Japan's building
sector. [1] At the same time, SCC has its weight without compaction by using an external
vibrator and low air content. [2] Due to its high viscosity, which prevents segregation and
bleeding, SCC is also known as a specific form of concrete. [3] Compared to conventional
concrete, SCC has several advantages, including reducing skilled labor expenses, consuming

* Corresponding author :kalaimani@ritrjpm.ac.in
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Abstract.Textile-reinforced concrete (TRC) is a variant of reinforced
concrete in which textiles are used in place of steel reinforcing bars.
Reinforcing the concrete with steel means increasing its tensile strength,
but steel also corrodes and wears out over time. The TRC is a novel idea
that has the potential to overcome these drawbacks. TRC is a composite
reinforcing material that is made from cement and has the benefits of being
resistant to corrosion, having a high bearing capacity, and performing well
in terms of its fracture limit. The principal function of TRC in buildings
has been as reinforcement and as a means of enhancing the ductility and
performance of concrete. This experimental work utilizes a 145 gsm
(grams squared per meter) alkali-resistant (AR) glass fiber textile mesh.
Specimens were cast with and without fibers, and the number of layers was
increased from 1 to 3 at 25 mm spacing. In this experimental work, the
mechanical behavior of TRC was investigated by conducting tests on its
impact, compressive, and flexural strengths. From these results, the TRC
specimen exhibits more flexibility than the control specimen. The TRC
specimen bends under force and returns to a new position when the load is
removed, indicating a good energy absorption capability. As a result, it
infers that the specimen with fibrehave the capacity to withstand a higher
maximum load than conventional specimens. TRC has a greater fracture
control system compared to conventional steel-reinforced concrete.

Keywords: Textile reinforced concrete, compressive,
flexural, and impact strength.

1 Introduction

New building materials and technologies have made it more important to study long-lasting
engineering  structures that use fewerMaterials, are lighter, and have
bettereconomicbenefits. The new method of embeddingreinforcingfabricsintoinorganic
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Abstract. SCC (Self compacting concrete) can fill formwork and encloses reinforcing bars under
gravity and maintains homogeneity without vibration. SCC shortens the period of construction,
guarantees compaction in confined zones, moreover terminates noise due to vibration. The wide
spread application of SCC is restricted because of the high cost for the production of SCC with high
cement content and chemical admixtures. In order to make the production of SCC economical, and
to reduce the high cement content the Ordinary Portland Cement in SCC can be blended with
pozzolanic materials like rice husk ash and supplementary cementitious materials like fly ash. In this
paper the fresh state properties and mechanical properties such as compressive strength, split tensile
strength and flexural strength of SCC with ternary blends of rice husk ash (RHA) and fly ash (FA)
were studied. For this purpose, different mixes were prepared by replacing Ordinary Portland Cement
(OPC) with 5%, 10%, 15% and 20% of rice husk ash (RHA) and the percentage of addition of fly ash
(FA) is fixed as 15% for all these mixes. It was observed that the specimen incorporating 10% of rice
husk ash (RHA) and 15% of fly ash (FA) as ternary blend exhibits better mechanical properties such
as: Compressive, split tensile and flexural strengths at 28 days of age as compared to traditional mix
of SCC without RHA (Rice Husk Ash) and FA (Fly Ash). This research demonstrates that the ideal
percentage for a mixture of rice husk ash (RHA) and fly ash as ternary blend is 10% and 15%
respectively.

1. Introduction

In recent decades, the increased demand of conventional building materials like cement has resulted
in various environmental problems like high CO2 emission, during cement production. Also there
exists the essentiality of sustainable development and waste management in the field of construction.
By taking in to consideration of all these facts, the researchers are keen on lessening the use of cement
in concrete by the successful usage of industrial wastes or debris and agricultural refuses and thereby
developing blended cements for the production of concrete. SCC (Self compacting concrete), usually
known as self consolidating concrete, is first evolved in Japan in the last part of the 1980's [1]. SCC
is a unique solid that can sink into formworks, and does not require compaction by means of external
mechanical vibration [2]. SCC can be characterized as a designed concrete comprising of cement,
aggregates, water, filler, and chemical as well as mineral admixtures which possesses, high passing
ability, flow ability, deformability and Seggregation resistance [1]- [7]. The cement production units
contribute around 8-10% of worldwide ozone harming substance emanations [8]. The industrial and
agricultural by-product such as fly ash, GGBS, silica fume, metakaolin, rice husk ash causes pollution
and thus disturbs the balance of environment because of issues related with its disposal [9][10].The
usage of mineral compounds in high strength concrete reduces the usage of cement with certain
economic and ecological benefits such as cost effectiveness, low energy consumption and reduction
in CO2 emissions[11].The utilization of pozzolanic materials in concrete reduces the usage of cement

All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of Trans
Tech Publications Ltd, www.scientific.net. (#573524006-05/11/21,12:35:07)
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This study aims to reduce the concentration of nitrogen in the indoor and outdoor atmosphere and its
harmful compounds. Nitrogen dioxide is a gas emitted mainly by automobiles, trucks, power plants,
and some industrial plants, with the highest concentrations of nitrogen dioxide in terms stops the good
distribution of atmospheric pollution which led to higher COVID-19 cases in recent trends. By establish-
ing chemical coatings on the building materials will have a significant effect. The exterior modification on
the glass is done by mixing silica gel along with titanium dioxide to adsorb the accumulated NO, present
in the buildings. Here, spray coating and dip coating technologies were used to coat the solution on the
normal glass. The coating was found to be hydrophobic and showed better performance in the fastness
test results. The size of the film is 45 to 55 nm. The percentage of adsorption confined to 20%. The least
number of days of the period of replacement was found to be 24 days in this research for the most vul-
nerable conditions having air pollution levels greater than 500%. Finally, our study proves that establish-
ing coatings can significantly reduce air pollution by reducing the percentage of NO, by 20% in a

Keywords:

Air pollution

Nitrogen dioxide (NO,)
Hydrophobic coating
Titanium dioxide (TiO;)
Silica Gel

particular environment.

© 2020 Elsevier Ltd. All rights reserved.
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1. Introduction

Nitrogen monoxide (NO) is the one of the general toxic gas pol-
luted by industries during their combustion process. (1-3) Emis-
sion of NO to the global environment not only will lead to a
defect on earth hemisphere, but also worst effect on human lungs
system. (4-7). At the present situation, there is an global trend to
reduce the effect of NO to atmosphere for improving the human’s
long term health life. However, number of survey were reported
that NO Concentration are more high is some places such as car
parking in indoor area, welding industries.(8-10).

Qiwen Jiang, et.al. (2019) (16) addressed “The removal by photo
catalytic of no in outdoor and indoor air in service light” and con-
cluded that, in account for Taguchi orthogonal array configuration,
the calcinaed temperature had a crucial effect in photocatalytic
operation of this type of new ceramic tiles with an efficiency of
approximate 43% in the removing nitrogen (11-15).

* Corresponding author.
E-mail address: gopalakrishnan0@gmail.com (R. Gopalakrishnan).

https://doi.org/10.1016/j.matpr.2020.11.281
2214-7853/© 2020 Elsevier Ltd. All rights reserved.

Hui Ye, et.al. (2017) (17) demonstrated “Simple Spray Deposi-
tion of the Water-based Super hydrophobic Coatings with High
Stability for Flexible Applications” and suggested that the stabi-
lized cross-linked chain in the structure in the composite superhy-
drophobic coating lead to all long term durable properties.

Zhihui Ai, et.al. (2009) (18) explored the “Efficient Photocat-
alytic Removal of NOin Indoor Air with Hierarchical Bismuth Oxy-
bromide Nano plate Microspheres under Visible Light” and found
that as prepared BiOBr microspheres which is stabilized with sus-
tain long operation removes 8 percent NO in 10 min reveal extraor-
dinary photocatalytic.

Th. Maggos, et.al. (2007) (18) dealt with Photo-catalytic degra-
dation suggesting the TiO,- containing photocatalytic paint, added
to the ceiling in the car park. Considering the reduction in pollution
in variation in automobile emissions, the photo catalytic reduction
of NO and NO, was approximately 19% and 20%.

The main aim of this rersearch is to reduce the variations of
Nitrogen Dioxide concentration (NO;) in both indoor and outdoor
environment by coating a hydrophobic chemical film of Titanium
dioxide (TiO) using Sol - gel technique by spray coating. Several
methods have been proposed to combat this. By establishing
chemical coatings on the building materials will have a significant

Selection and peer-review under responsibility of the scientific committee of the International Conference on Mechanical, Electronics and Computer Engineering 2020:

Materials Science.
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and G. Kiruthiga

Abstract The recent growth of cloud computing has led to most companies storing
their data in the cloud and sharing it efficiently with authorized users. Health care is
one of the initiatives to adopt cloud computing for services. Both patients and health-
care providers need to have access to patient health information. Healthcare data must
be shared and maintained more securely. While transmitting health data from sender
to receiver through intermediate nodes, intruders can create falsified data at interme-
diate nodes. Therefore, security is a primary concern when sharing sensitive medical
data. It is thus challenging to share sensitive data in the cloud because of limitations
in resource availability and concerns about data privacy. Healthcare records struggle
to meet the needs of security, privacy, and other regulatory constraints. To address
these difficulties, this novel proposes a machine learning-based Maximum Decision
Support Regression (MDSR)-based Advanced Secure Data Encrypt Transmission
(ASDET) approach for efficient data communication in cloud storage. Initially, the
proposed method analyzed the node’s trust, energy, delay, and mobility using Node
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Abstract:Social networking is a wedge for interchanging thoughts, individual perspectives and views but without
adversely affecting the sentimental, religious, or maybe private th... View more

» Metadata

Abstract:

Social networking is a wedge for interchanging thoughts, individual perspectives and views but without adversely
affecting the sentimental, religious, or maybe private thoughts of the group. Furthermore, the spread of fake news
flashes continues to be a pattern on social networking. This paper discusses a hybrid method used towards the control
over this kind of ill intentions by developing a method that analysis and also detects posts, toxic comments, or fake
news inside any multimedia or text format. This particular paper will help to identify the precision of fake news utilizing
Deep Neural Networks. News articles extracted from Twitter is represented as embedding vectors. The hybridized
Convolutional Neural Network and LSTM (Long-Short Term Memory) framework is built to learn the contextual
dependencies between the words present in news articles. We compare many methods for detecting fake news. The
Natural Language Interference (NLI) designs may also be qualified. The information compilation, interpretation, and
then tests procedure are clarified completely along with existing different study analyses in the identity of linguistic
variants to come down with truthful and false information. Next, we check as well as train a pair of learning
breakthroughs to produce exact fake information detectors.
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I. Introduction

For centuries, Online Social networking has been a part of our lives for generations and has now
spread to even remote villages. Although social networking makes existence within the perspective
of reaching individuals, numerous individuals posting and spreading phony information is a
significant issue within the last several decades [1]. 92% of the public rely on social networking for
news reading due to the accessibility of the use and the internet of sensible products. Google and
Facebook are continuously shooting steps contemplating the problems. For instance, learning
phony news flashes by flagging them as fake, utilization of fake websites, fact-checking product
labels, and so on [2]. These methods haven’t but acquired the purpose of Google and Facebook,
that's the reason why individuals hjveéo l%elgotg%glrﬁﬁb% ré%t tlhcz{)(/ rould trust and never trust,
despite the fact that the series in b tween the genuine and also fake |s tiny, furthermore the
spreading number of this phony information is quicker giving better barrier to forecast the credibility
of this information. Generally, there occurs a requirement for phony news flash detection [3]. The
motivation of this work is to reach an answer which could be utilized by individuals to determine as
well as study the sites which contain misleading and false information. All-natural words processing
is part of Artificial Intelligence (Al), which comprises methods that may employ textual content,
produce designs as well as algorithms that aids in prediction [4]. This particular effort is designed to
produce a unit that will utilize the info or maybe information of yesteryear or maybe existing current
information accounts as well as foresee if the media is fake/not [5].
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Abstract:

ChatGPT is an Al-based Natural Language Generation (NLG) system developed by Microsoft that enables users to
converse with virtual agents in a conversational manner. ChatGPT is based on the transformer-based architecture, a
type of deep learning algorithm that can be used to generate text directly from raw inputs. ChatGPT is designed to
enable natural conversations, with the goal of making it easier for people to interact with virtual agents in a
conversational manner. ChatGPT has the potential to revolutionize the way people interact with virtual agents, as it can
be used to generate natural language responses to userinput. The system could also be used to create virtual agents
that can respond to user queries in a more natural manner, allowing for more efficient customer service interactions. In
the future, ChatGPT could be used to create more sophisticated virtual agents that can understand user intent and
provide more accurate responses. Additionally, ChatGPT could be used to generate more engaging content for virtual
agents, such as stories, jokes, and conversations. This paper provides the power of ChatGPT with its various features,
opportunities and impact of ChatGPT in various sectors.
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a leading artificial intelligence research and development firm.
binator, a venture capital firm. Altman is an engineer and

entrepreneur who have been involved in the development and deployment of a wide range of Al

technologies, including chatbots. Al

customer service. He has been a v
enhance customer service and imp
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bcabapvocaidContiheeiseaticigatbot and Al technologies to
ove customerexperience. OpenAl has developed a chatbot

called ChatGPT, which is an Al-driven customer service chatbot. The chatbot is trained to recognize

language and respond to customer

inquiries, making it an effective and efficient tool for customer

service.
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Abstract:

In healthcare WSN applications, data loss due to congestion may trigger a "death alert" for a crucial patient. Because
of this, a system must be designed to either prevent or reduce congestion. This study presents an energy-efficient and
reliable multi-path data transmission protocol for healthcare Wireless Sensor Networks (WSN). Spare data and
sensitive data packets are sent through a route with little transmission interference when the system is jammed. The
recommended technique assesses the danger of congestion at intermediate nodes and adjusts their transmission rate
to prevent congestion. Each node's buffer is partitioned to make data transport fair and efficient. The protocol's high
reliability is maintained through hop-by-hop loss recovery and acknowledgement. Simulations are used to test the
recommended method's functionality. In terms of energy economy, reliability, and end-to-end delivery ratio, it exceeds
existing healthcare congestion management algorithms. This study evaluates and compares the routing technigues.
They present a concept for developing an energy-efficient routing protocol. This approach designs quick, compact,
more energy-efficient routes than existing ones. NS2 is used to run and test the proposed system. The proposed
method beats the current protocol in terms of average delay, energy savings, and packet delivery ratio.
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I. Introduction

It is not practicable to replace or recharge the battery in a WSN device since WSN applications are
often positioned in inaccessible places with harsh environmental conditions. For this reason, it is
very necessary to lessen the amount of power used from the batteries in order to delay the lifespan
of the network. Data communication is the activity that uses the most energy out of detecting,
storing, sending, and receiving data by sensor nodes. Other sensor node operations include
sensing and storing data. Because of this, query optimization methods are seeing a significant
surge in demand in WSN. This article describes the major query optimization devices that are
castoff in WSN to answer the delinquent of energy efficiency. These algorithms are utilized to
advance the recital of queries. It will attempt to afford an indication of the present research
challenges and literature concerning query optimization approaches in WSN [1]. In this study, the
authors examine the methods in clustering techniques, comparing and contrasting them, and
providing a thorough analysis of their performance over a variety of scales, data types, and levels of
heterogeneity and noise. Authors also provide a comprehensive overview of the clustering methods
that have been implemented in the past, with a detailed comparison of these methods. Validation is
completed with sensor data [2] using a number of distinct external validation techniques. To make
effective use of massive concurrent sensor networks in healthcare, it is necessary to integrate many
levels of medical knowledge with data streams from the sensors. In this article, identified certain
problems that may be solved through testing. These problems include: Additionally, medical
expertise is utilized for both the process of the system and the interpretation of the facts. Finally,
loT-based calibration is accepted out with the assistance of certified linked diagnostic devices [3].
The vast volume of data that is produced by a variety of sensors and then uploaded into the server
over WSN confronts a number of iTues_ relati?g(t:o securitﬁggi(}/iﬁcgzy, jdaptability, and scalability.

. ) Slg%n in o_ntlnufe . .
The currently available constructions forthe collecting of data are™deyoid of many forms of security

concerns. In this research outcomes provide a proposal for a protected health cloud architecture for
the collecting of patients' health data. The final work is based on WSN technology that is combined
with cloud computing. Authors have suggested using Cypher text Policy-ABE into our cloud
architecture so that the proposed work can ensure the safety of data, protect users' privacy, and
exercise fine-grained regulator over who may access what data. In addition, placed limitations on
the characteristics of the various categories of patients in order to cut down on the storage of data
that isn't essential [4]. The authors highlight the difficulties that certain demonstrative submissions in
the medical field present to WSN because of the necessary level of worthiness while also having to
ensure the confidentiality and security of medical data. These challenges are brought about by the
need to ensure that medical data is protected. In the context of providing some typical applications
in the healthcare area, these problems are outlined below. These difficulties are difficult by the
limited availability of resources that is inherent in wireless sensor network systems. From the
suggested work, an overview of prototype systems that cover an extensive range of request fields,
from physiological and behavioral investigations to monitoring of physiological and behavioral
activity, and highlight continuing research issues [5]. In this research, suggested an efficient data
management strategy for use in WSNs with graph topologies, with the intention of increasing the
power efficiency. By calculating the likelihood of congestion at the intermediary nodes, the
suggested protocol makes an effort to steer clear of bottlenecks to the greatest extent feasible. In
the event that this is not the case, it relieves the congestion by diverting the traffic via other routes.
The suggested protocol is able to attain its high level of dependability thanks to the hop-by-hop loss
recovery and acknowledgment procedures.
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158. HEART ARRHYTHMIA PREDICTION USING DEEP
LEARNING ALGORITHMS

V. Devipriya, *Dr. D. Sumathi
Dept. of CSE, Kuppam Engineering College, Kuppam

ABSTRACT

Arrhythmias are anomalies of the pulse and musicality (now and then felt as palpitations). They can be
isolated into two general classes: quick and moderate pulses. Some reason not many or insignificant side
effects. Others produce more genuine side effects of unsteadiness, dazedness and swooning. A few patients
with in any case typical hearts can have unusual electrical pathways in their hearts that reason arrhythmias.
Patients with fundamental issues in the capacity and construction of the heart are more inclined to heart
musicality issues. As patients who've had effective heart medical procedure live more, specialists are
diagnosing more heart mood anomalies. A heart mood anomaly is assessed in manners similar as those used to
assess other medical conditions. The historical backdrop of your indications, including vibe of your heart
pulsating quick, unsteadiness and blacking out are vital. The primary care physician can utilize a few tests to
analyse an arrhythmia. In this review, we outline the recent advances in statistical and computational
techniques that take into account physiological variability, and move beyond the traditional cardiac model-
building scheme that involves averaging over samples from many individuals in the construction of a highly
tuned composite model. We discuss how these advanced methods have harnessed the power of big data to
study the mechanisms of cardiac arrhythmias, with a special emphasis on atrial fibrillation, and improve the
assessment of proarrhythmic risk and drug response.
KEYWORDS: Arrhythmias, Physiological variability, statistical analysis, Machine Learning, ANN, atrial
fibrillation
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159. FISHSNAP: A DEEP LEARNING-BASED MOBILE APP FOR
FISH SPECIES RECOGNITION

Rajalakshmi R U*, Shakthi S?, *S.Manjula®
Department of Computer Science & Engineering, Ramco Institute of Technology, Rajapalayam, India

ABSTRACT

Fish identification is an essential task for both recreational and commercial fishing. Processing of
underwater imagery is constantly in demand, particularly the identification of fish species. This activity is vital
for the aim of education as well as for biologists, scientists, and fishermen. According to reports, India is
home to more than 877 species of freshwater fish in which about 450 are Small Indigenous Fish. However, the
majority of the present work is produced for the identification of saltwater fish species and employed for a
specific group of users. Many attempts have been made to develop the fish identification and categorization
via image processing approach. The goal of this research is to develop a prototype system termed Ocean
Glossary that utilizes image processing to recognize the species of freshwater fish that can be found in India.
The EfficientNet-Lite, a convolutional neural network architecture and scaling method, is used to create the
prediction model of the Ocean Glossary application that has been proposed. The proposed FishSnap has been
evaluated on a large dataset of fish images, and the results show that it can accurately identify fish species
with high accuracy.

KEYWORDS: Deep learning, Computer vision, Neural networks, Image processing, Artificial Intelligence
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212. SYNTHESIS AND CHARACTERIZATION OF ZINC DOPED
COPPER OXIDE NANOPARTICLES BY CO-PRECIPITATION
METHOD FOR SUPER CAPACITOR APPLICATIONS

K.Chandrasekaran?, *K.Sambathkumar®
b pG & Research Department of Physics Arignar Anna Government Arts College,
Villupuram,Tamil nadu, 605 602, India.

ABSTRACT

The current work deals with the preparation of Pure and Zinc doped Copper oxide was
assimilate by the co-precipitation method. In this preparation method copper acetate monohydrate
and zinc acetate dihydrate has been utilized as a precursor material. X-ray diffraction (XRD), High
resolution scanning electron microscopy (HRSEM), Fourier Transform Infrared spectra (FTIR),
Photoluminescence spectroscopy (PL), UV-visible absorption spectroscopy, and Transmission
Electron Microscope (TEM). The predominant electrochemical capacitive execution using Cyclic
Voltammeter which indicates that the material has the ability to form a capable electrode material for
stable and high-performance electrochemical super capacitors. It is therefore expected to be a
promising alternative material in the area of energy storage.

Keywords: Copper oxide, Zinc, Co-precipitation method, nanoparticles, Optical properties, band gap energy and XRD
pattern, HRSEM image, electrochemical super capacitors.
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ABSTRACT

The Health Care Application is an innovative solution that empowers individuals to take control of
their health without relying on others. Many people face challenges such as health issues, transportation risks,
and other obstacles that prevent them from visiting hospitals. Additionally, individuals with health issues may
struggle to attend health check-ups and obtain necessary medications, which can be a burden on others. To
address this social issue, we have designed a user-friendly app that enables individuals to easily manage their
health and well-being. With this app, individuals can access a range of health services from the comfort of
their own home, including health check-ups, ordering medications, and more. By providing a convenient and
accessible platform, the Health Care Application promotes self-sufficiency and helps individuals achieve
optimal health outcomes. It features multiple pages, including a secure Login and Registration page. The Lab
Test page displays various package details for users to add to their cart and place orders for lab tests. Users
can also browse a list of medicines and place orders on the Medicine page. The Find Doctor page enables
users to search for specialist doctors and book appointments with them. Additionally, the Health Articles page
provides informative articles on health and wellness. The Order Details page allows users to track their orders,
and the app includes a Logout feature for secure log out. The Healthcare Application is a user-friendly and
efficient tool for managing healthcare needs.

KEYWORDS: Health care, Mobile Application, User Friendly, Innovative.
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Speech Emotion Recognition using Deep Learning
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Abstract: .Emotions are elementary for humans, impacting perception and everyday activities like communication, learning and
decision-making. Speech emotion Recognition (SER) systems aim to facilitate the natural interaction with machines by direct
voice interaction rather than exploitation ancient devices as input to know verbal content and build it straightforward for human
listeners to react. During this SER system primarily composed of 2 sections called feature extraction and feature classification
phase. SER implements on bots to speak with humans during a non-lexical manner. The speech emotion recognition algorithm
here is predicated on the Convolutional Neural Network (CNN) model, that uses varied modules for emotion recognition and
classifiers to differentiate feelings like happiness, calm, anger, neutral state, sadness, and fearful. The accomplishment of
classification is predicated on extracted features. Finally, the emotion of a speech signal will be determined.

Keywords—Speech Emotion Recognition, Deep Learning, Spectrogram, Mel Frequency Cepstral Coefficient, Convolutional
Neural Network

INTRODUCTION

One of the most natural ways of expressing human emotion is through speech signals. Emotions give language
colour and serve as a necessary component of normal two-way human contact and interaction. As listeners, we
respond to the speaker's emotional state and alter our behaviour in response to the feelings the speaker conveys.

Recent technological advances have enabled the human to act with a computer through non-traditional
modalities (e.g., keyboard, mouse) like voice, gesture, facial features, etc. This interaction still lacks the part of
emotions. It's argued that to actually bring home the bacon emotional human-computer intelligent action there is a
necessity for the computer to be able to act naturally with the user, quite just like the methodology human-human
interaction takes place. Numerous studies are directed comprises of classical method of human interaction and
human-computer interaction. They terminated that for intelligent interaction emotions play a vital ingredient. We
tend to gift some basic analysis among the sphere of emotion recognition from speech. The task of distinguishing the
emotional components of speech, in spite of the linguistics content, is thought of as Speech emotion Recognition
(SER). Whereas humans are capable of acting this task effectively as a natural part of voice communication, the
flexibility to try and do this automatically with programmable devices remains a work in progress.

Characteristics of speeches are basicallyexplained by some chief features, which includesspeech flow, loudness,
intonation and intensity of overtones. Speech flow describes the speed at those utterances are created additionally
attributable to the vary and length of temporary breaks in speaking. Loud represents the amount of energy relevant

AICTE Sponsored National Online Conference on Data Science and Intelligent Information Technology
AIP Conf. Proc. 2444, 030002-1-030002-13; https://doi.org/10.1063/5.0078251
Published by AIP Publishing. 978-0-7354-4187-3/$30.00

030002-1


mailto:jothithilaga@ritrjpm.ac.in,
mailto:953617104053@ritrjpm.ac.in

IEEE.org |IEEE Xplore IEEE SA IEEE Spectrum More Sites Subscribe Subscribe  Cart Create Persc

All

&+ ¥ Account  Sign

Browse v My Settings v Help v Institutional Sign In

Institutional Sign In

v Q

ADVANCED SEARCH

Conferences > 2022 International Conference... e

Chaotic Whale Optimization based Node Localization Protocol for Wireless Sensor
Networks Enabled Indoor Communication

Publisher: IEEE Cite This PDF

V. Srikanth ; Ranjan Walia ; P. John Augustine ; Venkatesh R ; Jerrin Simla ; B. Jegajothi  All Authors

5 57

Paper Full

Citations Text Views
Abstract

Document Sections

I. Introduction

Il. The Proposed Model
Ill. Results and Discussion

IV. Conclusion

Authors

Figures

References

Citations

Keywords

Metrics

More Like This

0o & o a
Alerts

Manage Content Alerts

Add to Citation Alerts

Abstract:In recent times, wireless sensor networks (WSN) assisted indoor communication offers an effectual and
dynamic approach for local area networks majorly in large structures... View more

» Metadata

Abstract:

In recent times, wireless sensor networks (WSN) assisted indoor communication offers an effectual and dynamic
approach for local area networks majorly in large structures or in group of many structures. Node localization is treated
as an effective procedure that assists in determining the coordinate points of unidentified nodes by the use of anchor
nodes. Previous works have treated the node localization as the optimization issue which can be resolved by the
design of evolutionary algorithm (EA). This article introduces a novel Chaotic Whale Optimization based Node
Localization Protocol for WSN (CWOLN-WSN) enabled indoor communication. The intention of the CWOLN-WSN
method is for identifying the location of the unknown nodes that exist in the WSN enabled indoor communication by the
utilization of known nodes with lower error and higher performance. The CWOLN-WSN technique involves the design
of CWOA technique by the integration of chaotic concepts into the traditional whale optimization algorithm (WOA). For
ensuring the enhanced performance of the CWOLN-WSN approach, a series of simulations are implemented and the
results are inspected under several measures. The simulation outcomes reported the enhanced outcomes of the
CWOLN-WSN approach on the existing methods.
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I. Introduction

Wireless Sensor Network (WSN) is a type of communication and distributed computing method
which plays an essential part in the physical space. Limited computational power, sparse energy
resources, and albeit low profile, also the more |mp0rtant feature is the reaction to and reasoning of

the world which surrounds them [1] epresenfs the next evolutionary
Id|Sggrhmmte @mustualﬂemhpgrta ion, and shipboard schemes

developmental phase in utilities, bu
[2]. The connection to physical world-has Tanged ro OfT al(context-aware computing,
industrial diagnostics, environmental monitoring, industrial sensing, and so on.) to military
(battlefield awareness, on-field navigation, infrastructure protection, and so on.) applications,
assisted an increasing bouquet of possible services, [3].
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Data division using Fuzzy Logic and Blockchain for data security in
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Abstract

The Internet has become a powerful way to connect with people in the modern world. The Cloud provides a great computing
platform that enables people and organizations to do variety levels of tasks. Recently, the number of people using cloud services
has radically greater than before and plenty of data has been stored in cloud computing storage. Data breaks in cloud services are
also increasing every year due to hackers. To initiate cyber-attacks, cybercriminals use a variety of ways. Security becomes one of
the most critical issues, and stringent security measures are required when keeping data on the cloud. In this proposed work, the
fuzzy logic is used to analyze the trust level of data entering the Blockchain network and also guide cloud manager to divide the
file to provide more security. In addition, the divided file is hashed using Blockchain and decrypted at the receiving end.

© 2023 The Authors. Published by Elsevier B.V.

This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0)

Peer-review under responsibility of the scientific committee of the 4th International Conference on Innovative Data Communication
Technologies and Application

Keywords: Fuzzy Logic; Fuzzy inference system; Blockchain; SHA-256; Cloud storage

1. Introduction

The evolution of distributed systems now favours a cloud-based architecture. In today’s digital world, the ways of
business tactics in the cloud computing strategy are paramount. For several years, cloud adoption has been increasing,
and the pandemic has accelerated it. However, as a post-pandemic world emerges, new cloud usage trends emerge.
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Abstract

Now a days, education system is advancing day-by-day due to the COVID-19. It has caused millions
of students and instructors to switch their contact online. Online learning in virtual classrooms is being used by
teachers and students as a substitute for face-to-face learning in physical classrooms. However, keeping track of
students' attendance during virtual learning is a difficult task. It's tough to spot students who are disengaged. The
"Al based Online Attendance Record System using Face Recognition and Random Queries" is a novel solution
for attendance monitoring difficulties, student disengagement, and attendance faking during virtual learning. To
increase the system's efficiency face recognition and auto query at random intervals is developed. The proposed
idea helps to gain the students' attention and interest in virtual learning. The proposed work uses the RPN (Region
Proposal Network) for object recognition and the DCNN (Deep Convolutional Neural Network) to extract
features from the picture. This work demonstrates that emotion recognition based on facial expressions is feasible
in distance education, permitting identification of a student’s learning status in real time. Therefore, it can help
teachers to change teaching strategies in virtual learning environments according to the student’s emotions.
Keywords: Deep Learning, Region Proposal Network, Deep Convolutional Neural Network, Stochastic Auto
Query
l. INTRODUCTION

Higher education, public school systems, and private school systems around the world have all been severely
impacted by the common viral coronavirus illness 2019 (COVID-19). In order to reduce the danger of infection,
many colleges, universities, and schools have been forced to remain closed or function with incredibly low
resources as a result of the epidemic, which has also increased the workload for teachers and staff [1]. Even
though the COVID-19 can only be stopped from spreading by breaking the chain of transmission through a
lockdown and social isolation, many pupils have been impacted by the closure of educational facilities. As the
schools and colleges are shut for an indefinite period, both educational institutions and students are
experimenting with ways to complete their prescribed syllabi in the stipulated time frame in line with the
academic calendar. These measures have certainly caused a degree of inconvenience, but they have also
prompted new examples of educational innovation using digital interventions. During this time, most of the
universities have shifted to online mode using Blackboard, Microsoft Teams, Zoom, or other online platforms.
It must be noted that extreme caution and scenario planning activities need to be undertaken to provide optimal
learning experiences to students [2].

The epidemic increased the need for innovative answers to emergency problems in all aspects of society.
When face-to-face learning is replaced by online virtual learning, significant difficulties in the education sector
and related learning technologies arise. The existing structures and practises of face-to-face learning have been
modified as a result of the unexpected circumstance that resulted from COVID-19. Due to the pandemic's
mandated separation, educational institutions all around the world have radically changed their traditional
functioning style to virtual mode[3]. Some nations have temporarily closed educational facilities to stop the
spread of COVID-19. Student participation in a class is reflected in their attendance, which is connected to their
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Abstract— Renewable energy generation is increasingly employed
nowadays for multitudes of reasons such as global warming, depletion of
conventional sources of energy and emission constraints. Even though the
wind generators constitute a potential source of energy, the uncertainties
associated with them make the operation complex. As a consequence, the
successful operation and planning of the present distributed generation
dominated power systems requires exact estimate of wind power.
Numerous wind power estimation techniques based on Machine Learning
were available. This work attempts to compare the wind power estimation
efficiency of a few machine learning approaches. At first, the performance
of a Feed Forward Neural Network with different activation functions is
considered. Next, Support Vector Regression Machine with different
kernels is utilized for estimating the wind power. Then, deep Learning
networks such as Long Short-Term Memory network, Convolutional
Neural Network and Recurrent Neural Network are employed for assessing
the future wind power and their ability is analyzed. Finally, a comparative
chart is prepared to evaluate the efficacy and usefulness of the different
machine learning techniques employed for estimating wind power.

Keywords— Machine Learning Approaches, Short-Range, Wind Power
Estimation
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Abstract. In this paper, an AC to DC rectifier circuit has been discussed
and the simulation results are provided. This converter is very useful for
the upcoming development of the electric vehicles charging technology.
For producing steady DC from a rectified AC supply requires a smoothing
circuit or filter. The main purpose of the filter circuit is to remove the
ripple or ac components from the output of the diode circuit. So, to make
the output DC pure, the filter circuit is used. The filter circuit may be
inductive (built with only inductors in series) or capacitive (built with only
capacitors in parallel) or Inductive-Capacitive (built with both inductors
and capacitors). A voltage regulator which is used to maintain the constant
output DC voltage. Design of the controller is detailed for reference. The
converter will operate in continuous conduction mode (CCM). Finally,
some selected experimental results are presented to verify the proposed
theory.

Keywords — AC to DC rectifier, Electric vehicle, CCM, Battery charging,
Smoothing capacitor, Voltage regulator

1. Introduction

These days, there are many purposes behind the advancement of electric
vehicles (EVs). The most important reasons are increasing of fuel cost, lacking in energy
resources and reduce the greenhouse gas emission [4]. The advantages of using the EVs can
be stated as, being a source of the clean energy, having high efficiency when compared to
the conventional vehicles and producing less noise than the conventional vehicles [13]. But
the supply for the EV is from the battery. This paper provides a solution for charging of EV
batteries.

L. Sri Sivani, Nagi Reddy B, K. Subba Rao, A. Pandian has proposed a paper on
A New Single Switch AC/DC Converter with Extended Voltage Conversion Ratio for
SMPS Application, which is an AC/DC converter having a buck-boost PFC circuit that
operates in discontinuous conduction mode (DCM) to attain unity input power factor and a
buck converter to achieve tightly regulated voltage along with wide conversion range [1].
The proposed converter doesn’t require extra control technique to achieve unity power
factor.

M. Bhaskara Rao, T. Lokanadha Rao, Nagalla Sowjanya, T. Jaganmohan Rao
proposed a paper which titled as An Efficient AC-DC Step up Converter for Low voltage
Harvesting Applications. In this paper, presents an efficient ac-dc power converter that
avoids the bridge rectification and directly converts the low ac input voltage to the required
high dc output voltage at a higher efficiency [18]. The proposed converter consists of a
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Abstract—Load forecasting plays a vital role in generation
and distribution sectors in the power system. This helps to
obtain optimum load scheduling which helps to predict future
consumption to increase reliability in the system. The demand
side management helps to optimize the consumption of energy
based upon the priority of the consumers. The load forecasting
helps to predict the usage of power through the priority
scheduling of the loads which helps to minimize and maximize
the operating cost. The optimization technique plays a versatile
role in the load scheduling based on demand side management
in the industrial sectors. The combination of advanced
technologies with communication infrastructure makes the
system more reliable and smarter. The demand side
management is achieved through shifting the loads from peak
hours to non-peak hours. Thus, to enhance the automatic
scheduling of loads in the industrial sector is achieved by the
neuro-fuzzy controller and deeplearning techniques.

Keywords—Load forecasting, load scheduling, demand side
management, priority scheduling, communication infrastructure,
neuro-fuzzy controller, deep learning

I. INTRODUCTION

The electrical power system involves variety of
operations which includes generation, transmission and
distribution. To have an efficient usage of power
consumption, certain advanced technologies  with
communication systems are employed. This makes the
system smarter in nature. To obtain efficient usage of power
consumption, energy load forecasting is implemented [1].

The energy load forecasting is defined as the early
prediction of energy usage accompanied with demand side
management. The demand side management is done by
identifying the optimum combination of power produced to
that of power consumed based on the demands of the
consumer [2]. Energy load forecasting is employed to have a
proper utility of power consumption. This leads to
consumption of power with continuous power supply
without any fluctuations to obtain lower cost parameter [3].
The load forecasting is classified as long-term load
forecasting, mid-term load forecasting and short-term load
forecasting techniques. The demand side management is
obtained through artificial intelligence technique such as
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neuro-fuzzy controller and deep learning techniques to
balance the load system [4]. The load forecasting is an
important parameter which is used to determine and make
various decisions regarding the generation, transmission and
distribution of the electricity. This includes two-way
communication system from distribution grid to utility
system and vice versa. The load forecasting helps to obtain
appropriate information to function the system to obtain
economic and reliable solutions [S]. The switching of loads
and development of infrastructure depends upon the load
forecasting techniques. Various complex problems with
non-linear relationships are solved through the load
forecasting techniques. The load scheduling is the important
parameter in the future prediction and allocation of loads
with respect to time [6]. Another parameter used for the
effective usage of power consumption includes the load
scheduling. This is done by artificial intelligence techniques.

The artificial intelligence is defined as the
machines that are tend to function automatically through
testing and training process as similar to human intelligence.
This involves the scheduling of loads from peak hours to
non-peak hours based upon the priority of the consumers.
By using the artificial intelligence techniques, the loads are
scheduled automatically with the predefined values [7].
Thus, the load scheduling helps to obtain the optimum
power consumption to increase productivity in the power
system.

II. PROPOSED SYSTEM

The major objective of the proposed system is to
achieve the automatic load scheduling and energy load
forecasting in industrial sector through deep learning
techniques. This helps to obtain and analyze the optimum
power consumption with reduced cost. The load scheduling
plays an important role in the allocation of loads to schedule
the demands of the consumers. In industrial sectors, the
demand side management plays a versatile role in the
development and production sectors to increase
productivity. The demand in the industrial sectors vary due
to the increase and decrease in the production and
manufacturing of goods. To obtain a comp lete automation in

978-1-6654-6216-7/23/$31.00 ©2023 IEEE 1432
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Abstract—With a great quantity of Electric Vehicles and
Distributed Generator (DG) complied in the power distribution
system, the complications of distribution systems’ function are
higher, which generates the superior need for online Reactive
Power Optimization (RPO). The RPO is a distribution network
that could enhance the quality of voltage and the economical
function, and diminish the power losses of a dispersal network.
RPO could understand rational dispersal of reactive power in the
dispersal network and decrease the node voltage deviations and
power losses. Currently, only a few heuristicintellectual methods
are broadly employed for RPO. Therefore, this article introduces
a new Jellyfish Search Optimization with Deep Stacked
Autoencoder (JSO-DS AE) model for RRO in power distribution
systems. The proposed JSO-DSAE model enables the DSAE
model to receive previous data from DGs to identify the
connection among power control and system characteristics. To
bolster the performance of the JSO-DS AE algorithm, the JSO
method is used. The experimental validation of the JSO-DS AE
model is tested and the outcomes are examined over distinct
aspects. The simulation outcome demonstrated the supremacy of
the JSO-DS AE model over the recent approaches.

Keywords— Power distribution; Reactive power optimization;
Jellyfish search optimizer; Deep learning; Hyperparameter
optimization

1. INTRODUCTION

The Reactive Power Optimization (RPO) of the distributed
network eliminates the energy loss and enhances the quality of
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voltage and the economic function of dispersed networks [1].
By controlling the reactive energy compensation apparatus
namely online tap changing transformer, Static VAR
Compensator (SVC), fixed shunt capacitor banks, and so on,
the RPO could perceive rational dispersal of reactive energy in
the dispersal network and diminish the node voltage deviations
and energy losses [2]. The system is regarded as the main
problem of the RPO of'the dispersal network [3]. The nonlinear
feature becomes important in RPO and contains multi-
constraint, multivariate, continuous parameters, and discrete
parameters [4]. The traditional optimization techniques are
based on the variables and modules of the dispersal network,
that consists of demerits of worst stability and convergence [5,
6]. In realistic implementation, the optimization computational
price value was huge and the decision-making duration was
longer, hence it was very hard to imply such techniques to the
real-time control needs of the complex active dispersal
methods [7].

Recently, few heuristic intellectual systems have been
broadly employed for RPO and even though such techniques
could operate the discrete parameters precisely, the primary
values of such system have been implemented arbitrarily, that
might outspread the computational duration, and fall in the
local minima [8, 9]. Currently, Distributed Generators (DG)
and Electric Vehicles (EV) are broadly utilized, although the
energy flow of the dispersalnetwork are destructed through the
intermittency and randomness of DGs and EVs, raising the
struggle of RPO of dispersal network system [10].

Pirouz et al. [11], proposed a strong bundled active and
reactive power management of EV incorporated in
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Abstract—Recently, image model in cloud computing (CC)
grabbed great deal of interest to guarantee confidentiality of data
and secure data communication among clients cloud storage and
cloud server, and end-users. Conventional secure image retrieval
(IR) approaches are not suitable to adopt a large-scale IR in
cloud environment. In the field of computer vision (CV), an
effectual representation of image feature vectors for image
retrieval will remain a significant issue. various research was
conducted on CBIR by utilizing machine learning (ML)
techniques and numerous descriptors. This article designs a
Dwarf Mongoose Optimization with Transfer Learning for
Content based Image Retrieval in Cloud Environment, named
DMOTL-CBIRC. The presented DMOTL-CBIRC technique
intends to retrieve similarimages in the cloudsever based on QIs.
It follows a three stage process namely feature extraction,
parameter tuning, and similarity measurement. Initially, the
presented DMOTL-CBIRC technique exploits SqueezeNet
method for an effectual generation of feature vectors (FVs) for
the inputimage and QIs. Besides, the DMO technique is used for
the hyperparameter tuning of the SqueezeNet model. For
similarity measurement, Manhattan distance is applied which
retrieves the highly similar images. The experimental evaluation
of the DMOTL-CBIRC technique is investigated on Corel10K
dataset and the outcomes highlighted the improvements of the
DMOTL-CBIRC technique over other models.

Keywords— Cloud computing; Content based image retrieval;
Deep learning; Corel 10K dataset

I. INTRODUCTION

Recent advancement of computer vision (CV) platforms
was suggestively influenced by the increasing number and
accessible cloud computing (CC) platforms hosted by IT
companies (Azure, AWS, GCP) [1]. They allowed the
advancement of various cloud interfaces, which will extract the
difficulty over CV applications. The latter leverage a particular
workflow for cloud architectures, which renders accessibility to

a high computational power without the necessity of any
hardware adaptation or low-level software programming [2].
CBIR mechanism searches large databases for images that
match a query image. CBIR mechanisms automatically search,
index, or retrieve image data. With the evolution of digital
technology, massive volumes of spatial data, medical images,
and data analysis can be immediately available in multimedia
format [3, 4]. The image content searching depends upon 2
techniques they are TBIR and CBIR. Fig. 1 demonstrates the
overview of CBIR.

4 \

Image Features
Database

Features Extraction

Off-line Stage

‘ Query Image H Features Extraction }7
‘ Images Retrieved H Similarity Measure H Indexing ‘

=\ On-line Stage
Fig. 1. Overview of CBIR

In the CBIR organization, the user will enter a search
query, after that low features (e.g., color, text, and shape,) of
images were excerpted by making use of visual content
descriptors or feature extractors [5]. The similarity index
among the image search query and retrieved image was found
via the distance that can be measured via the investigation of
search and query image feature vector of dataset images [6].
There will be a substantial gain in the similarity reduction gap
among the extracted image and search query through CBIR,
which further enables authors to sightsee areas such as ancient
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Abstract: An Electric Vehicle (EV) has a tremendous growth
in the present Scenario, with expected growth of 25 % GDP in
India by 2022. There are a lot more beneficiaries of using
Electric vehicles. The number of Electric vehicles manufactured
increases day by day, thus increasing the complicacy in their
customization and reliability. The major consequence of
battery-operated vehicles is their unreliability. This
unreliability is because of the absence of monitoring and
analysis of parameters in the EV once it has been manufactured
and running on the road. A traveler should know their vehicle
information when travelling from source to destination. If not,
there may be a risk of sudden stalling of the vehicle. The State
of Charging (SOC) data alone will not be sufficient. Thus, the
battery state, which changes concerning the driving cycle and
other parameters, will help the user approximate how far they
can travel with the available battery level. We can make EVs
more reliable by properly analyzing their parameters to study
the EV characteristics. Also, we can further transform EVs
more economical by customizing the design of electric vehicle
components considering the driving cycle and vehicle
parameters. The real key parameters and driving cycle data
have been deliberated to create an enhanced model in this work.
The simulation of EV is carried out in MATLAB Simulink for
its performance based on parameter estimation. The electric
vehicle's optimal performance is examined by analyzing the
vehicle's actual speed, input drive speed and driving cycle data
concerning the design parameters. The EV's energy
consumption value is analogized based on the status of battery's
charge. Along with SOC data, the battery state, which changes
concerning the driving cycle and other vehicle parameters, will
help the user approximate how far they can travel with the
battery available with them. The impact of various factors on
vehicle performance and energy consumption has been
investigated in this work. An optimal solution can be devised for
selecting the appropriate motor rating and battery capacity for
EV through this analysis. Also, this work serves as a test bench
for EV manufacturers and users to estimate and analyze the
vehicle's performance for the betterment of the design or user
experience.

Keywords: Electric Vehicle, Driving cycle, State of Charging,
MATLAB Simulink

978-1-6654-3789-9/22/831.00 ©2022 IEEE

R. Bhuvhanesan

Department of Electrical and
Electronics Engineering
Kalasalingam Academy of
Research and Education,
Krishnankoil, India

1465

M. Devadharshini

Department of Electrical and
Electronics Engineering
Kalasalingam Academy of
Research and Education,
Krishnankoil, India

S.Kannan

Department of Electrical and Electronics Engineering
Ramco Institute of Technology, Rajapalayam, India

L INTRODUCTION

The electric vehicle has been becoming popular since
2010. Almost 1 million Electric cars were sold globally in
2016, 4.8 million cars were sold by 2019 and reached 10
million units by 2020. India's GDP is expected to grow 25 %
by 2022 in the E-Mobility market by reducing the crude oil
import by $60 billion of money. The overall fuel cost of about
Twenty thousand rupees is reduced for every 5000 km by
using an EV, i.e., 1.1 rupees per kilometre. This facilitates the
private car owners to switch for an EV. The EV propulsion
system comprises Electric motors which convert Electrical
energy into mechanical torque. The EV is categorized into
three namely i) Entirely battery-operated EV, ii) Solar
powered EV iii) Hybrid EV. There are lot more manufacturers
in the EV market, namely BMW, Hyundai, Mercedes-Benz,
Audi, Nissan, Tesla, Peugeot, Renault, Venturi, Volkswagen,
are some of the manufacturers of EV with top speed of
355km/hr. and an acceleration of 2.4 sec to 15.9 sec. The
charging duration varies between 30 minutes and 12 hours
with a minimal of 40 km to 560 km range, with the capability
of 2 - 7 passengers [1]. The price variety of the EV mainly
depends on speed, range, battery capacity and load.

A driving cycle, typically speed versus time, represents
how a vehicle trips over a route (uphill or downhill or normal
road). This Driving cycle varies concerning vehicle
parameters, electrical parameters, location parameters etc. So,
the continuous monitoring of those parameters can help select
EV components such as batteries and motors. Monitoring EV
parameters can prompt the manufacturer to optimize and
customize the EV components according to the Driving cycle.
Further, this monitoring of EV parameters at the vehicle side
will assist the user with a better experience with the vehicle.

II.  DRIVING CYCLES

The driving cycles are used to assess a vehicle's
performance based on fuel, economy, and emission tests. To
investigate state of battery and energy consumption in Electric
vehicles, the driving cycle inputs play a major role. Also, the
selection of absolute motor rating and battery capacity for the
particular driving cycle can be utilized in EV for better vehicle
efficiency. The driving cycles can also simulate the vehicle
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Object detection is a branch of machine vision and image processing that deals with instances of a
certain class of semantic items. One of the most significant habits of object detection in intelligent
transportation schemes is vehicle detection. Its aim is to extract clear-cut vehicle-type information from
photographs or videos of automobiles. A fully convolutional network (FCN) is employed in
sophisticated driver assistance systems for high performance and quick object identification (ADAS). A
novel vehicle detection model employing YOLOV2 is presented to tackle the difficulties of prevailing
vehicle detection, such as the absence of vehicle-type recognition, stumpy detection accuracy and
sluggish speed. The detection model is trained using the VOC and COCO datasets, and the detection
enactment is evaluated quantitatively using KITTI training pictures. In addition, the performance of the

YOLOv2 model was compared to that of prior models.

Povzetek: Razvita je nova metoda zaznavanja vec objektov na cesti s pomocjo YOLOv2 modela.

1 Introduction

Moving object detection is a computer technique that
compacts with recognizing occurrences of semantic
matters of a precise class (such as humans, automobiles,
etc.) in a digital picture or video. It is connected to
computer vision, image processing, and neural networks.
Vehicle detection and pedestrian detection are two well-
studied fields. In the field of machine vision, moving
object detection has a variety of applications, including
picture retrieval and video monitoring.

While new research datasets have increased the
number of training sets and testing instances to get closer
to real-world situations, detectors' capacity to process big
data sets in an acceptable period of time has become a
significant concern in addition to accuracy. It is not just
the number of classes that matters, but also the training
examples.

Detecting moving items in a video clip entail finding
them in the frame. Item detection is required by every
tracking technique, whichever in all frame or when the
object first shows in the video. Various backdrop
removal approaches from the literature were simulated
for moving object detection. Background subtraction
uses the relative difference between the current image
and the reference updated backdrop over time.
Background subtraction that works well should be able to
deal with fluctuating lighting conditions, background
clutter, shadows, camouflage, bootstrapping, and
foreground segmentation in real time.

The tracking of moving objects in video images has
flickered a lot of interest in machine vision. Surveillance

systems, navigation systems, and object identification all
flinch with object tracking. Object tracking is extremely
important in a real-time environment because it allows
for an improved sense of refuge through visual
information, security and surveillance to recognize
people, analysis of customer shopping behavior in retail
spaces, video abstraction to attain involuntary annotation
of videos, generation of object-based synopses, traffic
management to examine flow, and design futuristic video
effects.

Huieun Kim et al. offered "On-road object
identification using Deep Neural Network" [4], which
advocated SSD as a quicker object detection method than
R-CNN by 41 frames per second. The model is built on
SSD and tweaked with the KITTI dataset, which is made
up of on-road environment object classes (SSD is a pre-
trained model by Pascal VOC pictures). This work
proposes an on-road object identification method based
on SSD that overcomes the difficulties of detecting on-
road objects using a camera in instantaneous and allows
for robust object detection. It creates appearance
characteristics from input pictures using convolutional
layers and trains object position in 2D image coordinates
by calculating loss of object box position (IoU) during
the training step. SSD, on the other hand, has the
disadvantage of overlooking tiny things due to its grid
methodology.

The furthermost representative FCN-based object
identification approaches are region-based fully
convolutional networks (R-FCN), single shot multi-box
detector (SSD), and you only look once (YOLO). To
obtain good detection performance, these approaches


mailto:ajithboscoraj@gmail.com

Scopus

Documents

Gopinath, D.2 , Nayagam, R.D.2 , Sivakumar, G.2 , Karthik, S.° , Chakravarthi, P.D.2

Intelligent Intravenous Syringe Pump
(2023) Proceedings of the 2023 International Conference on Intelligent Systems for Communication, loT and Security,
ICISColS 2023, pp. 230-234.

DOI: 10.1109/ICISColS56541.2023.10100431

@ Ramco Institute of Technology, Department of Electronics and Communication Engineering, Rajapalayam, India
b SSM Institute of Engineering and Technology, Department of Electronics and Communication Engineering, Dindigul, India

Abstract

Convenient and independent siphons are in basic interest for ease point-of-care testing (POCT) applications in microfluidic
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Abstract

In this article, rectangular microstrip patch array antenna is applied for short range radio band applications. The substrate
layer is maintained by the dielectric material as 4.4 with substrate thickness as 1.6 mm. At the initial level, the rectangular
patch dimensions are measured as 37.96*29.499 mm2. The resonating frequency of proposed patch antenna is examined
as 2.45 GHz. Further, the two sets of rectangular patch antenna combined to form the antenna array by the center of
microstrip feed. Frequently, the rectangular patch will not attain the proper return loss. Finally, the array antenna achieves
good return loss by combination of two rectangular patches. The gain of the proposed antenna array is better observed as
8.729 dB. The proposed antenna array is sketched by Advanced Design System 2009 simulation software with center feed
technique followed by determining the antenna parameters through Electromagnetic Design System. © 2023 IEEE.
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Abstract

The detection of overflow of septic tank is being carried out manually only after finding the leakage from the outlet because
of its enclosed underground structure. However, direct human handling is dangerous due to the formation of poisonous
gases from the decomposed storage of human wastes which causes unpleasantness to human, and communicable
diseases such as cholera that are challenging for public health. Here, in septic tanks, the contaminated water that has low
density is discharged from the outlet whereas the colloidal or semi-solid waste is stored. Hence the detection of exact
leakage other than the contaminated water from the septic tank is difficult. To resolve this problem, a density sensing system
that can sense the density of the colloidal fluid and a sensor that can detect the gases especially methane is placed at the
appropriate place on the septic tank with a battery-operated sensing system that needs low maintenance. This system can
be applied to every household that has a septic tank for earlier detection of overflow of sewage. © 2023 |IEEE.
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Abstract

Liver cancer has been the second most fatal cancer to claim a life in men and the sixth most fatal cancer in women. It would
be difficult, expensive, time-consuming, and error-prone to manually go through all the Computed Tomography (CT) slices
for thousands or even millions of patients, but an early diagnosis with computed tomography could lead to a high recovery
rate. On the 3DIRCADbO1 dataset, which contains CT slices for patients as well as masks for the liver, tumours, and other
physiological areas,Convolutional Neural Network(CNN) is used to solve all the problems. To automate this process, they
desired a reliable method that is both straightforward and precise. A hybrid of the Unet and ResUNet models, the ResUNet
model uses residual blocks in place of standard convolutional blocks are used here. By using this the liver is segmented and
ROl is extracted using the first cascaded CNN, and the tumours were segmented using ROI from the first CNN. Up to 98%
real value accuracy and dice efficiency were reached. © 2023 IEEE.
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Abstract

Smart healthcare monitoring is very essential for people who are in the Intensive Care Unit (ICU) in hospitals which provides
continuous monitoring of health parameters, which cannot be afforded outside the hospitals. Because of the ever-increasing
population of the world, smart health care has become increasingly crucial. The traditional patient-doctor consultation has
lost its usefulness. The effective way of monitoring the patient's health within ICU has great potential to introduce Bluetooth
Low Energy (BLE) and Message Queuing Telemetry Transport (MQTT) protocol. The patient's survival can be improved by
the daily care of parameters such as heart rate, Hemodynamic, skin temperature, capillary refill, mental status, etc., which
can be wirelessly monitored in smart way using BLE and MQTT. In addition, the Short Message Peer to Peer (SMPP)
protocol could also be used for alerting the doctors if the sensor values go to a critical level as per the threshold value. It
uses BLE and MQTT in monitoring the health of an ICU patient and also it will compare the ZigBee technology, which is
already used in monitoring health parameters in following criteria low power, performance, cost, availability etc., with the
proposed method. ZigBee will not support android version which is very important to access the smart phones. But the
proposed method can support android version with low power consumption. © 2023 IEEE.
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Abstract:

Smart Grid Technology has to tighten its security because of the growing threat of cyberattacks. Machine learning
approaches are more effective in detecting assaults than conventional methods. The difficulties of detecting hostile
activity and infiltration in intelligent grid communication networks were investigated with machine learning techniques.
In this work, we apply machine learning methods to determine if the measurements came from an attack or a secure
environment. By using several machine learning methods, including Perceptron, Logistic Regression, Support Vector

Machine, and the K-Nearest Neighbors algorithm, the suggested system hope to foresee the occurrence of erroneous
data injections in the smart grid.
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I. Introduction

It is commonly anticipated that this decade would see the proliferation of machine-to-machine
(M2M) communications carried out across wired and wireless connections. For instance, according
to the estimates, there will be 1.5 billion wirelessly linked gadgets that are not mobile phones and
do not need any interacjtion from a ur$an bei?ggggaﬁyeeﬁre%%m. Bet:ause of this, there will be an
unprecedented growth in the volume o

ign in
c?ata traffic generated by gom uters conversing with one
another and without human involvement. M2M technology is already being used in various
applications across various industries, including healthcare, transportation, and innovative home

technologies.
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Abstract:

The majority of systems on the market today are made up of intricate SoCs with integrated processors, large quantities
of memory and FPGAs, but they do not offer a complete system solution for real-world systems [1]. Designers are
faced with numerous technological and financial obstacles when attempting to combine such different technologies
onto a single chip [2]. Additionally, vertical integration was shown to be a desirable alternative due to the continuously
growing needs for low cost, smaller chips with more capability, and shorter time to market for portable systems [3].
Three-dimensional integration is the vertical interconnection of unpackaged or packaged semiconductors [3]. The most
promising technique for designing ICs and systems with high performance, functionality, and lower power consumption
than the 2D technologies is three dimensional integrated circuits (IC) in the form of three-dimensionally stacked chips.
Using inter-tier interconnects that directly cross the substrate, various dice can be joined in 3D integration [4]. This is
referred as Through Silicon Via (TSV) based 3D integration technology. To provide uniform environmental conditions
throughout all tiers, TSV tapering is done to achieve the least amount of voltage drop and delay difference possible.
When the resistance values and current demand for each tier are known, thevenin network architecture may be used
for TSV sizing.
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1. Introduction

Despite the fact that many of today’s systems are made up of complicated SoCs with integrated
processors they do not offer the complete system solution for real-world systems. Many more
functional devices, including analog/RF, passive components, sensors, and biological processes
Cohabit with the digital and storage blocks of such electronic systems [5]. Non-CMOS and non-
silicon technologies with various design and implementation styles can be used for these sensors
and biological functions. In order to integrate all the components on a single substrate, system-on-
chip (SoC) was developed. As more computing resources are added to a system-on-chip, such as
CPU, DSP, and particular IPs, connectivity between them becomes a more difficult problem. 3D ICs
offer hope for the heterogeneous integéalztir?ri]notforr&?g ti%efgﬁoelgg.%ﬁs Piﬁormance can be increased
and integration level raised by using a thgr]ee dimensional integration with many active layers[6].
Using inter-tier interconnects, various dice can be joined in 3D integration. This is called Through
Silicon Via (TSV) The advantages of 3D IC technology over traditional 2DSoC include reduction in
interconnect length which lowers power consumption, propagation delay, and wire parasitic high
density of interconnects which increases data bandwidth. A simple lumped TSV model is created by
modelling TSV resistance, inductance, and capacitance using the TSV RLC Parameter. TSVs are
tapered to achieve the least amount of voltage drop and delay difference between tiers in order to
ensure uniform environmental conditions throughout all levels[4]. Thevenin networks, in which the
resistance values and current demand for each tier are known, can be built up for TSV scaling.
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Abstract:

The project “10GB MAC CORE Véerification — Reference (input monitor) Module” involves the verification of a 10 gigabit
Ethernet Media Access Control (MAC) core. Specifically, this study focuses on the reference or input monitor module,
which is responsible for monitoring the incoming data and verifying its integrity. The verification process includes
functional testing, performance analysis, and simulation-based testing. The aim of this study is to ensure that the
reference module meets the design specifications and is capable of handling the intended data rates and protocols.
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The study is important because it helps to ensure the overall reliability and performance of the MAC core, which is a
critical component of many networking systems.
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I. Introduction

Several verification approaches have already been invented in recent decades to make the process
of ASIC verification designs easier. These techniques are often created by EDA tool providers and
are frequently incompatible with toqls f om otherglstnbuto S. The need for verification became more
standardised with the advent of sa(L Opgn \}zar?lcatlon kl/lethogo‘ogy j)VM) it encourages the utilise
of System Verilog testbench. OVM thus paved the same UVM, that has become an authorised
Accellera criterion and is supported among all EDA tool vendors, paved the way
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Abstract:

One of many critical components in biomedical technology is the development of wireless EMG for remote muscle
action monitoring. Wireless EMG can provide signals to a computer via wireless transmission for monitoring. This
technology is utilized for patient monitoring and cost-effective medical service at home. This technology was made
possible by developing a multichannel EMG data acquisition device that records EMG signals. The Data Collection

Authors Protocol was developed to enable the development of a precise load pattern detection system based on the EMG
signal.
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I. Introduction
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Electromyography (EMG) is a biological signal that detects electrical currents generated by skeletal
muscles during contraction to quantify neuromuscular activity. Understanding EMG signals requires
knowledge of skeletal muscles and the mechanisms that allow them to create bioelectrical signals.
It also considers the numerous systems and events that influence the signals. EMG is a

complicated signal that is influenceg-by-a-variety-offasters—ineluding
qualities, as well as equipment param&ags.ift iates fimune iRdniiug! tg

hysiological and anatomical
person. The EMG signals are

useful since they are monitored in reat=tme-ttcontains Teat=timeinformation on a muscle’s

electrical activity, which is related to muscle force. During isometric and dynamic contractions, the
link between muscle force and EMG was examined is a one-dimensional time series signal of
electrical muscle activity that reflects the neuromuscular system’s physiology in reaction to a

specific stimulus.
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Abstract

To perform visual object tracking in clustered environment, kernel methods based Support Vector Machines (SVMs) can be
used. A Scale adaptive Kernel support correlation filter Algorithm (SKSCF) is employed here for visual object tracking. In this
method, the SVM models with circulant matrix formulation have been used. For visual tracking and its related applications it
enhances the process of optimization. SVM models with circulant matrix formulation use the discrete Fourier transform
operation to accomplish visual object tracking. The issue of visual objects is illustrated as a recursive command of Support
Correlation Filters (SCFs). A Scale Adaptive Kernel Support Correlation Filter (SKSCF) has an O(n2 log n) computational
complexity. The SVM-based techniques' computational complexity is at O (n4). Along with the Scale Adaptive Kernel
Support Correlation Filter Algorithm, factors like multi-channel features, scale adaptive approach, and kernel methods are
applied. For a sizable standard dataset, the Scale Adaptive Kernel Support Correlation Filter Algorithm provides finer
outcomes in terms of reliability and speed. © 2022 IEEE.
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Abstract—We have been using antennas for wireless
communication for several years and looking to reduce noise at
increased information rate and fast response at low cost in
Wired communication. Nowadays, new technologies are
evolving in communications where Microstrip antennas are in
use due to compact sizeable compared to typical antennas and
easy installation. Wireless communications have established
extensive and prompt modernization, specifically in the centre
of the past two generations. The upcoming concept of the
individual communication structure intends to furnish data
communications at all time over the world. The authors have
presented a U-shaped Slot loaded patch antenna for the wireless
communication range in this paper. The presented patch
antennas have high accuracy in transmitting the information
rate. Therefore, microstrip patch antennas are persistent
competitors for numerous wireless communications application
programs. This paper presents a design, maximization, and
simulation of a dual-band amended U-slot microstrip patch
antenna for WiMAX/WLAN application. The operational
characteristics are in the range of 2.45-2.57 GHz and 5.09-5.27
GHz range. The radiating patch fabricated on the Rogers
RT/duroid 5880 substrates of dielectric constant of 2.2. The co-
axial feeding technique connects the antenna with a 50Q
impedance. The presented u-slot antenna results return loss of -
19.5 dB at 2.5 GHz and -30 dB at 5.27 GHz.

Keywords—Microstrip  patch Antenna (MPA), HFSS
Software, WLAN, Optimization and Simulation

[. INTRODUCTION

Microstrip in higher-accomplishment plane spacecraft and
satellite applications, wherever expensive, load, dimensions,
execution, and accessible foundation, contemptible antennas
would be essential. Currently, numerous alternative
government and business demands have similar specifications,
like mobile radio and wireless communications. Sharma et al.
investigated that to satisfy these necessities; Microstrip
antennas are used. Microstrip Patch Antenna play a
extraordinary responsibility in the dissemination of wireless
services. These have unparalleled advantages over another
modes, similar as agreement size, ease of construction,
versatility, and magnificent implementation [9].

Ahmed Khidreet. Al. (2013) investigated communication
and proposed a wideband dual-beam microstrip antenna.
Pendry et al. (1999) proposed the Bandwidth enhancement of a
DGS implemented Rectangular microstrip patch antenna
(RMPA). Initially, a simple RMPA was designed for an
operating frequency of 2.4 GHz. This paper proposes utilizing
a patch antenna with 2 formed slots to achieve dual-band
approach. An epitome antenna is unreal and verified for the
desired performance by experimentation. The first advantage

Amit Gupta®
NEC, Narasaraopeta Engineering College,
Andhra Pradesh, India dramitguptacv@gmail.com

Adhi.Lakshmi*
Ramco Institute of Technology, Rajjayapalyam, Tamil Nadu, India
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of this procedure is that a comfortable invention because the
elegance does not need alignment between multiple layers of
dielectrics and metals. U-slots are confined to supply on top of the
operative frequency

Weng et al. (2008) proposed spectrum allocated by the FCC,
i.e., 1.559-1.610, 2.520-2.655 and 7.55-7.75 GHz for a range of
broadcasting satellite (5.413, 5.416), radio navigation (5.208B,
5.328B, and 5.329A) and mobile satellite space to earth
communication (5.461A), respectively.

Ikonen et al. (2006) proposed a paper on harmonics that has
been suppressed while antenna designing to reduce the efficiency
to cause electromagnetic interference because antenna
performance can be affected by high order harmonics.

Vishvakarma et al. (2011), in their article, have proposed a
versatile antenna structure that received much interest and
attention among researchers. Moreover, their design was observed
to be suitable for various applications at other improvements.

The researchers have devised many ways to extend the
information measure of Microstrip antennas and the traditional
practice of microstrip patch height and reducing substrate’s
permittivity.

The device surface employs a layered assembly consisting of
numerous parasitic divergent components with diverse trivial sizes
on top of the driven component (stacked patch antenna) [3] or
planar antenna enclosed by narrowly spaced parasitic elements (a
2D parasitic sub-array) [4-6]. The curvaceous patch antenna
expands the antenna thickness and dimensions, whereas the two-
side length escalate the lateral dimension of the antenna.

II. PROPOSED ANTENNA DESIGN
The Microstrip patch antenna width is specified by Eq. (1)
as [7-9] :
c 2

W=—
2f\e +1

)

Effective dielectric constant calculation (erfr) Eq. (2) specified the
effective dielectric constant as [10,11]:

W= 2
2f. Ve +1
g +1 e —1
8"{’ff = + —1/2 (2 )
2 201+12(h/ W]
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Abstract- The Universal Verification Approach is a robust
verification methodology for a wide range of design sizes and
types. The term "universal'" refers to the methodology's ability
to check everything and everything in the universe — or at least
everything in integrated circuits. Through analysis of UVM
verification methodology, research is focused on verification
reusability. The reuse of the component, platform, test cases,
and sequences is reflected in this paper's reusability. Initially the
paper discusses about the reusability of UVM platform and test
case, followed by a look at a standard UVM verification
platform. The I2C protocol is created based on reusable
verification environment and the verification results are
analyzed.

Index terms: UVM, 12C, OVM, DUT
I.

Traditional verification methods and procedures have
failed to fulfil today's verification needs [1]. The design of
verification module allows for the completion and effective
improvement of verification efficiency. UVM [2] is derived
from OVM and incorporates several VMM features, such as
the callback function and RAL (Requirements Analysis
Language) (Register Abstract Layer).

INTRODUCTION:

UVM reusable verification is possible because to UVM
class inheritance, Factory mechanism overloading, and
callback function. This research researches the reusability of
UVM methodology verification and creates a verification
platform based on the 12C protocol. On the basis of analysing
UVM methodology and the conventional UVM platform [3].
It also does reusable verification using the verification
platform.

IL

UVM has inheritable standard classes such as uvm object,
uvm component, and uvm sequence. Test, Environment,
Agent, Driver, Monitor, Scoreboard, Sequencer, and other
components make up the UVM verification platform. The
uvm component class [4] is inherited by these components. A
typical UVM verification platform is depicted in Figure 1. In
this platform, two Agent classes are created. The member
variable active is used to specify one Agent as active mode,
which contains instantiated Driver and Monitor, which are
responsible for driving the transaction to Design Under Test.
(DUT) and monitoring the bus. Only the Monitor object is
constructed to monitor the DUT output, while the other is set
to passive mode. Using the virtual interface, the driver will
transform Transactions into pin level signals. The DUT
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module connects to the platform classes through the virtual
interface module. The Coverage Model, which is accountable
for fundamental protocol checks and coverage analysis, can
be instantiated by agent classes. Factory mechanism registers
the components in a platform for quick updates and high
flexibility [5].

SPECIFICATION

TEST CASES

UVCA
SEQUENCER

&=
=

MONITOR "

L—P SCOREBOARD  |¢——/

Fig. 1. Complete Structure of Universal Verification Methodology

TESTBENCH

1) uvm_tst

2) uvm_environment
3) uvm_agt

4) uvm_seqr

5) uvm_drvr

6) uvm_subr

7) uvim_seq

8) uvm_seq _ite

9) uvm_anals_prt

III.

A reusable verification platform can help reduce
verification time and improve verification efficiency. The
UVM verification platform can automatically complete
transactions that must be driven, aggregated, and compared.
Sequence generates and sends transactions. Class uvm
_component inherits the driver and other components, while
class uvm_sequence inherits the sequence. As a result,
Sequence is not one of the UVM verification platform's
components. In this research, reusable verification modules,
environments, test cases, and sequencing are examined.

RESEARCH ON REUSABILITY
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Abstract— Nowadays, big data is being implemented in
various fields due to its advantages in risk management,
healthcare and other business fields. The conventional big data
analytics system is not highly promising for implementation in
every system. Therefore, the developers are integrating the
Internet of Things (IoT), wireless communication and cyber
security systems to strengthen the capability of big data
analytics. The current research has explained the framework
for big data analytics with IoT, wireless communication and
cyber security. Initially, past literature was explained, and
then, the research methodology has been described. Primary
survey-based research has been conducted with 54 data
analysis experts to understand the framework of big data, its
applications and solutions for cyber security-based issues.

Findings showed that a VPN system with a firewall is a
great choice for preventing external attacks. Moreover, as the
primary data suggested the use of encryption systems, the
researchers used SHA-256 ("'Secure Hashing Algorithm") for
protecting the collected big data. Internet of Things (IoT)
devices is used for collecting customer and operational data.
After that, the data is collected via a wireless network and
transferred to the respective access points. Users can access the
data from access points and can generate meaningful
information for executing various purposes.

Keywords— Internet of Things, Machine Learning, Big data
analytics, Artificial Intelligence, security

I. INTRODUCTION

Big data analytics is a recent approach in the field of
business management, healthcare management, supply chain
management and finance management. While considering
big data analytics, the Internet of Things (IoT) is the
hardware and software tool for its facilitation [1]. IoT in the
field of big data analytics has shown promising applications

978-1-6654-3789-9/22/831.00 ©2022 IEEE 1225

when the theoretical foundations are combined. Big data is
analysed for predicting and forecasting the external market
condition, stock market condition, and to navigate their track
[2]. Several issues have also been observed in big data
analytics when IoT hardware and software are being used.
These issues cannot be mitigated by using conventional
theoretical foundations and will require advanced theories
and practices.

The common issue in big data analytics is its cyber
security. As the connection is wireless, man-in-the-middle
attack, malware transfer, data manipulation and several other
issues occur in the IoT [3]. These attacks have potential
consequences in the extracted information from big data.
Thus, the new wireless technology is on further development
by establishing new policies and strengthening the security
system [4].

According to the available studies, wireless big data
analytics is used in traffic flow prediction. The 1oT sensors
and devices collect the real-time information of the vehicles
and traffic. After that, the traffic flow is predicted by
analysing those data along with analysing big data [5]. The
wireless big data analytics in the traffic helps to reduce
traffic congestion. Reports suggest that in the US, the cost of
the extra energy wasted in traffic congestion is around 160
billion dollars. It also increased the carbon footprint.
Therefore, wireless big data analytics and the use of IoT is
essential for supporting the environment's health and
reducing energy waste [6]. However, during the use of IoT
and wireless systems, cyber security is a major concern that
needs to be addressed.

This research is going to identify the framework for big
data analytics where wireless network, IoT and cyber
security systems are integrated. Previous paragraphs upheld
the applications and background of big data, IoT, wireless
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Abstract

A music recommendation system suggests songs to an individual user on his preferences. There are many different sorts of
music to choose from. The world of music is so vast that it is impossible to listen to all the songs one desires. As a result, we
create a model that supports a user in discovering music that he could enjoy. It collects individuals who share the user's
passions and picks knowledge and resemblance associations depending on the user's past. The information gathered from
user evaluations is used to make suggestions. The main focus of the study is on the context-aware recommendation
process's insufficient integration of context data with the emergence of new attractions. Using libraries like NumPy and
Pandas, we used a library of songs to uncover connections across individuals and music so that a hit album might be
offered to individuals derived from history. In addition to Count Vectorizer (CV), we'll use Cosine similarity (CS). In addition,
when a piece of given music is processed, a front end with a flask will provide us with the suggested tracks. © 2022 IEEE.
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Abstract

It is important to have high-resolution medical images for the early diagnosis of diseases. It became more challenging once
the structure is very small as in retinal fundus images. A generative adversarial network (GAN) centered retinal fundus
image super resolution system is proposed for the early detection of retinal diseases. The low resolution images are fed as
the input to the system and the output obtained will be a high resolution image. The method is tested on standard databases
like DRIVE, STARE, etc. The PSNR SSIM values obtained in the suggested method outperform the state of art methods. ©
2022 |IEEE.
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Abstract

Due to the increasing use of communication networks and wide deployment of various wireless technologies, the transmit
and receive antennas are expected to be compact, provide multi service with good radiation and bandwidth characteristics.
This paper deals with integrative operation of two such wireless technologies such as Worldwide Interoperability for
Microwave Access (WiMAX) and Wireless Local Area Network (WLAN) which are considered to be the key technologies
used in wireless communication and Networks. In addition to this, enabling Aeronautical Mobile Communication for Airport
transportation is also achieved. To accomplish all the above mentioned communication requirements, the antenna design
proposed in this paper is enabled with a Right turned L-shaped connection between the feedline and the lower portion of the
radiator to improve the impedance and bandwidth characteristics. A 50 Q microstrip line is used to feed the radiating
element. The length of the ground plane is reduced to achieve good bandwidth and resonance. The proposed antenna
configuration resonates at 3.5 GHz (WiMAX), 4.75 GHz (Aeronautical Mobile Communication) and 5.5 GHz (WLAN) with a
bandwidth of 400 MHz, 160 MHz and 200 MHz respectively. The foot print of the antenna is 35X12X1.6 mm3 providing an
efficiency greater than 80% in all the three desired bands. The far field pattern of the proposed antenna is also obtained as
per the application requirements. The entire design is simulated using Computer Simulation Technology (CST). © 2022
IEEE.
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Abstract

Street lighting uses a lot of electricity around the world. Street lights in most cities are only managed regularly and the
quality of service is very low. The worst levels will be caused by constraints on available resources, very limited equipment
instrumentation, inappropriate system operation, and poor network maintenance. The goal of the current research is to build
and develop a highly loT-dependent smart city based on ESP8266. Its main goal is to create a subway loT system that
contributes to the development of smart cities and uses online cloud computing to solve real-time problems. Thanks to the
Internet of Things, street lighting and water management are now two factors that are automatically managed in smart cities
and rural areas. In our current work, we tend to focus more on using Internet of Things (loT) devices to remotely control
street lighting. loT will allow access to real-time street lighting data (on/off status) anytime, anywhere. IoT is nothing more
than a network that uses software, sensors, and connectivity to control and monitor data anytime, anywhere. The central
office can conduct observations from anywhere. Data that is continuously stored in the cloud via BLYNK local servers and
efficient client-server connections is visible to us in real time. Such automated systems will work more efficiently than
manual systems, saving manpower and increasing the accuracy of the system. Electricity prices continue to rise as more
and more energy is wasted. Saving energy is now absolutely necessary. To improve efficiency, a technology called street
lighting monitoring to automatically control street lighting was created. The main reason for the work is to save energy. ©
2022 IEEE
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This paper includes a thorough investigation of the effects of two distinct processing methods Selective
Laser Melting (SLM) and using conventional casting. The mechanical characteristics and wear behaviour
of austenitic SS316L was studied. The processing techniques, the resultant microstructure, mechanical

Keywords: and wear properties were all connected. When SS316L specimens made by SLM were likened to those
Cas““fg ) made by traditional casting, the findings revealed that the mechanical characteristics and tribological
Zgl;]cé‘]j’e laser melting results were enhanced. The Selective Laser Melting technique induces a finer microstructure, which is lar-

gely responsible for the superior mechanical properties of hardness and tensile strength. And also wear
resistance on SS316L by wear rate and friction coefficient has been improved. By using proper material
selection, fabrication method with optimum process parameter itself the potential strength of the mate-
rials has been enhanced. In this regard, SLM appears to be a potential technique for creating SS316L
implants that are more mechanically and wear resistant effectively.
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1. Introduction

Because of its great strength, good corrosion resistance, and bio-
compatibility [1], SS316L has long been employed in biomedical
applications such orthopaedic transplants and prosthesis. To
achieve biocompatibility on orthopaedic implants, a high wear
resistance is required in addition to appropriate mechanical
strength [2]. Selective Laser Melting (SLM) is an additive manufac-
turing process in which powderbeds are heated layer by layer with
the help of a laser beam in order to create items based on previ-
ously created CAD data. SLM, which is regarded as an amazing
approach to generate functionally categorized materials& compli-
cated works with specific local useful needs [3], results in an aston-
ishing adaptability to geometry and materials design. SLM
technology also makes it possible to produce nearly entirely dense
metal components with mechanical characteristics that are equiv-
alent to those obtained using traditional methods [4].
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The adjustment of SLM settings to create 316L SS components
has been the subject of several investigations. In comparison to
cast 316L SS, prior results [5] on 316L SS generated by SLM (with
optimum settings) indicated, on typically more strength and less
ductility. A typical microstructure is produced by SLM’s exception-
ally rapid rate of cooling which is substantially different from the
casting methods responsible for these componentstechnical fea-
tures. Though, suggested that it would be able to achieve a wear
resistance comparable to 316L SS castings once it reached full den-
sity by SLM. They did this by studying the stainless steel 316L com-
ponents microstructure and tribological behaviour parts generated
by SLM [6]. While compared to conventional techniques, SLM pro-
vides several advantages, including a reduced material waste, less
ecological impact, and more freedom in terms of shape and mate-
rial design.Selective Laser Melting reduces prices for tiny lot sizes
and for complicated shapes (in contrast to subtractive technolo-
gies) without increasing expenses [7].The bulk of SS316L Casting
is being used to create prosthetics, but it is feasible to use SLM
technology to rapidly and efficiently create tailored implants that
are suitable for the patient, which is not achievable when using
conventional manufacturing processes.

Selection and peer-review under responsibility of the scientific committee of the International Conference on “Application in Computational Engineering .

Please cite this article as: R. M., L. M., K. H. et al., Mechanical and tribological properties of SS316L with comparison of SLM and casting methods, Materials
Today: Proceedings, https://doi.org/10.1016/j.matpr.2023.03.333



https://doi.org/10.1016/j.matpr.2023.03.333
mailto:ramar@ritrjpm.ac.in
mailto:lakshmanan@ritrjpm.ac.in
mailto:hodmech@psr.edu.in
mailto:velupitchumani@gmail.com
https://doi.org/10.1016/j.matpr.2023.03.333
http://www.sciencedirect.com/science/journal/22147853
http://www.elsevier.com/locate/matpr
https://doi.org/10.1016/j.matpr.2023.03.333

Materials Today: Proceedings Xxx (XXXX) XXX

=
Contents lists available at ScienceDirect

materialstoday:
PROCEEDINGS

ERCEL
EaEE
) =

journal homepage: www.elsevier.com/locate/matpr sty

Materials Today: Proceedings

Mechanical and tribological performance of 18Ni(350) maraging steel

Lakshmanan M.**, Ramar M.?, Saravanakumar S.?, Thojesh Nandha M."

2 Department of Mechanical Engineering, Ramco Institute of Technology, Rajapalayam- 626117, Tamilnadu, India
TE Connectivity India Private Limited, Pune- 412801, Maharashtra, India

ARTICLE INFO ABSTRACT

Article history:
Available online xxxx

Metal additive manufacturing has been created as a manufacturing technology for intricately functional
products with highly specific mechanical performance requirements that might be used in a variety of
technology sectors. As a result, it’s critical to describe additive manufacturing materials under a variety
of loading circumstances to comprehend probable differences in behavior from their conventional coun-
terparts. This study examines the mechanical behaviour of 18Ni(350) maraging steel, a material fre-
quently utilized in additive manufacturing applications. On maraging steel produced conventionally
and additively, numerous physical and mechanical tests were conducted. Finally, the tribological perfor-
mance of wear rate and coefficient of friction has been improved by 48.04% and 28.36% respectively in
additively fabricated maraging steel when compared to conventionally manufactured (CMed) steel.
Digital Image Correlation was used to help materials related strategies. The tests results revealed the
complex behaviour of maraging steels, and the material produced using additive manufacturing appeared
to have greater strength potential than conventional materials.

Copyright © 2023 Elsevier Ltd. All rights reserved.
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1. Introduction

The influence of metallic additive manufacturing (MAM) has
been gradually growing over the past ten years [1]. The incredible
potential of additive manufacturing (AM) assets, such as topologi-
cal optimization mixed with highly flexible design constraints, has
also sped up its development [2]. Laser powder bed fusion (LPBF) is
presently the most popular MAM method in contrast to other MAM
technologies since it needs fewer support structures and employs
finer processing conditions (i.e., laser spot size & smaller metal par-
ticles), allowing for higher geometrical complexity [3,4]. Further-
more, it is known that, in comparison to other MAM techniques,
the process can be produced parts with higher dimensional preci-
sion (albeit completing post-processing is required), as well as
superior as-built surface quality [5]. Even though LPBF can process
a wide range of materials, developing optimum feedstock is diffi-
cult [6], which means that very minimum number of materials
are now considered viable alternatives. When enhanced yield
strength is desired, standard methods are used. Because of its
exceptional mix of strength and flexibility, maraging steel (18Ni
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(350)) is frequently used in extremely demanding structural appli-
cations. Furthermore, the absence of carbon improves corrosion
resistance and increases weldability. Because of the carbide precip-
itation, it is suitable for AM processing [7,8]. An obvious character-
ization need arises when new technologies have emerged, (i.e.
AMed) materials, especially given the current trend toward geo-
metrical complexity increase (i.e. topological optimization)
[9,10]. To develop a detailed physical and mechanical characteriza-
tion that allows the material to account for the state of stress, met-
allurgical condition, and wear, a number of characterization tests
were conducted. This paper is intended to provide data on material
characterization, the majority of which has already been published
elsewhere. Because of this, a brief summary of the information,
tests, and outcomes will be provided, and readers who are inter-
ested in learning more will be pointed in that direction.

2. Materials and methods

Different geometries from the same material sample were per-
formed for a thorough analysis of additively manufactured (AMed)
18Ni(350) maraging steel. The manufacturer chose a set of process-
ing parameters corresponding to a 400 W power laser, 0.86 m/s
scanning speed, 95 m hatch spacing, and a layer thickness of
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PREPARATION AND CHARACTERIZATION OF NANO-ENHANCED PHASE
CHANGE MATERIAL FOR THERMAL MANAGEMENT

Dhanush G*, Gopi Kannan K?
1UG Student, Assistant Professor
Department of Mechanical Engineering
SRM Easwari Engineering College, Ramapuram, Chennai
gopikannan.k@eec.srmrmp.edu.in

In this study, the nanoparticles including Bismuth oxychloride and Copper oxide were dispersed
with phase change material (stearic acid) in different combinations. The various characterizations
such as X-ray diffraction, Fourier transform infrared spectroscopy, Scanning Electron
Microscope analysis, Differential Scanning Calorimetry, Thermogravimetric analysis has been
done to ensure the chemical and thermal stability for low/medium temperature applications.
Results showed that the thermal conductivity is increased by dispersion of nano-particles. The
latent heat of fusion decreased for all three combinations of Nano- PCM. However, it is
suggested that the thermal power storing capacity has increased. The stability analysis also done
for prepared samples after 100 cycles. Eventually, it is recommended that the Copper oxide
dispersed Nano-PCM is an effective potential candidate due to its congruent melting and
discharging comparatively other two combinations.

Keywords: Nanoparticles, Phase change material, Thermal storage, Characterization.
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DIGITIZATION OF AGRO FOREST

Dinesh R!, Shyam Sundar R?, Valai Ganesh S, Rajakarunakaran S*, Aravind S°
L2UG Students, *Assistant Professor, “Professor
L234pepartment of Mechanical Engineering
1234Ramco Institute of Technology, Rajapalayam
® Raja Nursery Garden, Rajapalayam
953619114014@ritrjpm.ac.in

The employment of a LIDAR sensor in the line follower is required for the application of
gripping technology in the forest region. This will make it more facile for the user to obtain the
real-time observation of trees and plants as they grow on a field. The dimensions of the trees are
difficult to determine from an image or a video source. We found a solution to this problem by
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using the point cloud intersection approach to quantify the dimensions of the trees, such as height
and width, using a lidar sensor. This can be achieved by utilizing the lidar sensor to take the
reading of the trees and storing the data in the cloud through the use of the Arduino and Wi-Fi
module. To obtain readings of the trees and plants, Lidar is mounted on the robot at a categorical
height. The Robo-Line follower is used to direct the path to specific trees in the forest where the
Lidar takes the readings. Using Arduino, the Lidar data is then stored in the IoT cloud
(Thingspeak). To communicate the reading from the micro-controller (Arduino) to Thingspeak, a
Wi-Fi module is used. The values stored in the IoT cloud will be viewed by the land owner.

Keywords: Lidar, 10T, Forest, Digitization, Robo-line follower, Arduino.
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EXPERIMENTAL PERFORMANCE ANALYSIS OF FREE AND FORCED FULLY
DEVELOPED AIR FLOW GREEN HOUSE SOLAR DRYER USING CURRY LEAVES

Ashok Kumar M, Kumaresan G? , Sivagaminathan M2, Siva Subramanian R*, Gururaj C®
1345Assistant Professor, 2Associate Professor
Department of Mechanical Engineering
L35Ramco Institute of Technology, Rajapalayam, ?2Bannari Amman Institute of Technology,
4 Sri Krishna College of Engineering and Technology, Kuniamuthur, Coimbatore
ashokkumar@ritrjpm.ac.in

The world is beginning to move away from its consumption of fossil fuels. Various technologies
are being developed to make use of renewable energy sources such as wind, solar, and tidal, etc.
Solar energy is the best choice among these sources because of it is readily available, abundant,
and capable of producing both electric energy and space heating. Solar energy can be used
directly or indirectly to dry agricultural and non-agricultural products to preserve them for long a
period without formation of fungi. Drying of herbal leaves is an important process in Siddha and
Ayurvedic industries to produce herbal medicines in power form. However, as herbal leaves are
dried in the open sun, they are susceptible to environmental factors such as rain, insects, and
livestock. These disadvantages of open-air drying shall be overwhelmed by greenhouse solar
dryer. Greenhouse solar dryer with natural convection, forced convection with hot air supply are
the existing methods, but when supplied with hot air, the rise in temperature leads to nutrient loss
in herbal leaves. In order to avoid this loss in nutrients, the current work gives a solution that the

temperature of forced convection greenhouse dryer can be reduced and controlled by supplying
the ambient air at inlet flow in a fully developed air region, and this method can also leads to

9 ISBN NO. 978-93-5777-612-7
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reduction in colour loss with possibly same or higher drying rate compare to natural convection
greenhouse dryer.

Keywords: Greenhouse dryer, Drying rate, Solar energy, Siddha and Ayurveda, Medicine
powder.
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MULTI-RESPONSE OPTIMIZATION OF MACHINING PARAMETERS ALUMINIUM
METAL MATRIX COMPOSITES IN TURNING PROCESS USING GREY
RELATIONAL ANALYSIS

Karthik Pandiyan G?, Prabaharan T2, Jafrey Daniel James D3, Kannadhasan V* Ramar M°®
L45Assistant Professor, 2Senior Professor, 2Associate Professor
1 Sri Vidya College of Engineering and Technology, Virudhunagar
2 Mepco schlenk Engineering College, Sivakasi
3 K.Ramakrishnan College of Engineering, Trichy
4 Solamalai College of Engineering, Madurai
> Ramco Institute of Technology, Rajapalayam
karthik.pandiyan007@gmail.com

An experimental investigation of parameter on machining of Aluminium metal matrix
composites by cutting speed, feed, and depth of cut of optimize design in a turning process. The
main response selected to evaluate the process are Surface roughness, removal rate of material,
and Machining time, and the turning parameters are feed, speed depth of cut. Grey analysis uses
grey relational grade (rank) as characteristic index method of determination of optimal condition
of turning parameters. Design of Experiments used is L9 orthogonal array. The grey relational
analysis method (GRA) is used to obtain the optimal condition of turning parameters. This
approach method is used as a tool to improve the quality attributes in turning performance of
aluminium metal matrix composites.

Keywords: Metal matrix composites, Turning, Grey relational analysis, CNC.L9 Orthogonal
Array.
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Kishore V1, Kalirajakumar B?, Ganesh R?, Ramar M*
123UG Students, *Assistant Professor
Department of Mechanical Engineering
Ramco Institute of Technology, Rajapalayam
953620114324@ritrjpm.ac.in

Agriculture is the major sector in the world that plays a vital role in developing the economy of a
nation. Agro technology is the process of implementing the recent technologies to develop the
crops that are being produced. The use of agro technology not only helps in improving the
efficiency of the crop that are being produced but also helps in developing devices that are
suitable for doing mechanical works in the fields. This result in minimization of the total cost of
production, saving of time and reduction in the effort involved in the process. The new
technology should also be economically feasible and hence the behavior of the technology and
its role in the society is an important consideration before developing a new product or process.
In this work a seed sowing machine has been developed that help the farmers in harvesting the
best crop with least efforts. A mechanical device that helps in sowing operation has been
developed. . This project aims to increase the productivity and to reduce the time for seed sowing
process and wastage of seeds. Automatic seed sowing machine designed and developed, which
uses DC motors driven by L298N driver circuit with Aurdino UNO R3 control kit.

Key words: Agriculture, Agro-Machinery, Seed Sowing Machine, Automation, Agriculture
Productivity.
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PERFORMANCE TEST OF PYRAMID SOLAR STILL UNDER SLANTING ANGLE
OF 65° AND CONSTRUCTION OF EMPIRICAL FORMULA

Thiruppathi kuttalingam K G*, Greesh kumar S?, Krishna Moorthy K3
PSN Institute of Technology and Science, Tirunelveli
thiruppathikuttalingam222@gmail.com

Pure water is very essential for human being as well as living being including trees, plants and

animals. Now deforestation is the main cause for lack of rain fall. So we are in need of pure
water saving beyond a certain decades water purification will be a essential one. But we are
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TRANSFORMING WASTE PET BOTTLES INTO SUSTAINABLE 3D PRINTER
FILAMENT
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L3Assistant Professor, 2Professor, #°5UG Students
Department of Mechanical Engineering
1345Ramco Institute of Technology, Rajapalayam
?P.S.R. Engineering College, Sivakasi
prabhakaran@ritrjpm.ac.in

One of the world's most pressing issues today is the massive dumping of plastics, which results
in soil contamination, global warming, and a drop in groundwater levels. Instead of trashing
plastics, the best way to save our biodiversity is to repurpose the plastic. Waste plastic materials
can be repurposed in a variety of ways, and have chosen to use 3-D printing technology as one of
the best methods. Filament, which is mostly composed of the chemical molecule polythene, is
the raw material necessary for additive manufacturing technique (FDM). The main purpose of
the project is to create a bespoke 3D printing extruder that can convert waste plastic materials
into filament for FDM printers.

Keywords: 3D printing, PET, Fused deposition modeling.
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INVESTIGATION AND OPTIMIZATION OF THERMOPLASTIC MATERIAL BY
FUSED DEPOSITION MODELING
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L3Assistant Professor, 2Professor, 45UG Students
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Additive manufacturing is a booming technology nowadays. This helps to create some
complicated shapes of the product. By using ASTM-D785-03 standard is used to create two
different test specimens by fused deposition method (FDM). The parameters are layer thickness;
infill density and infill pattern. After the printing is completed, the specimens are involved for
the mechanical test. Hardness is the material property that enables it to resist penetration,
scratching, indentation and plastic deformations. It is very important mechanical property of the
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materials. In this project hardness of the different process parameters of Nylon and
Polycarbonate is tested by Rockwell hardness test and the value is finding directly by the reading
in the scale B. Once the tests are completed the values are taken for optimization techniques and
the experimental results are optimized by using Minitab software.

Keywords: Additive Manufacturing, Rockwell Hardness Test, Taguchi & ANOVA.
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PERFORMANCE COMPARISON OF TRAY, BED AND INTEGRATED DRYING
CHAMBER IN CLOSED LOOP HEAT PUMP DRYER FOR BERMUDA GRASS

Ashok Kumar M?, Kumaresan G2, Sivagaminathan M3, Rajakarunakaran S*,
Siva Subramanian R®
L35Assistant Professor, 2Associate Professor, “Professor
Department of Mechanical Engineering
134 Ramco Institute of Technology, Rajapalayam
2Bannari Amman Institute of Technology, Sathyamangalam
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ashokkumar@ritrjpm.ac.in

Drying is important in the field of food production, agriculture, siddha, Ayurveda and medical
industries. The heat pump dryer is best method for herbal drying with controlled operating
parameters such as temperature, humidity and air velocity. In this proposed work the heat pump
dryer is designed and built to conduct the experiment to investigate the drying characteristics for
Bermuda grass (Cynodon dactylon) at different velocities, 1.5 m/s, 2.0 m/s and 2.5 m/s in three
different drying chamber like fluidized bed dryer, batch dryer, and combined dryer (combination
of both bed and tray) with a transient temperature condition. R134a is used as the refrigerant in
the heat pump system. The performance of heat pump dryer in three different drying chambers
has been analysed by using Bermuda grass as a drying product. The Moisture Removal Rate
(MRR) is calculated for the combinations of different velocity and drying chamber and it is
observed that the higher MRR is attained in combined dryer at all three velocities than the tray
and fluidized bed dryer.

Keywords: Heat pump dryer, Cynodon dactylon, Siddha, Ayurveda, Medicine powder, Different
types of dryer.
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STUDY OF WIRE ELECTRIC DISCHARGE MACHINING (WEDM) OF TITANIUM
ALLOY (TI-6AL-4V) FOR BIOMEDICAL APPLICATIONS

Shiraj Gokul N, Kathiravan S?, Manoj Kumar K3
13UG Students, ?Assistant Professor
Department of Mechanical Engineering
Ramco Institute of Technology, Rajapalayam
953619114035@ritrjpm.ac.in

Ti-6Al-4V (grade 5 titanium alloy) material is commonly used for biomedical applications
especially in dental implants. Titanium alloys are some of the recently developed advanced
materials having tremendous mechanical properties including high yield strength, high
strength to weight ratio and excellent in biocompatibility. Titanium alloys having poor
machinability and not able to machine in conventional machining process. These alloys can be
machined effectively using some unconventional machining methods. Wire-Electro Discharge
Machining (WEDM) is one such advanced machining technique working to machine intricate
shapes like hardest metals like titanium. The objective of the study is to investigate and identify
the optimal process parameters in electric discharge machining of Ti-6Al-4V. The machining
parameters such as voltage, discharge current, pulse on time and pulse off time are considered as
input parameters and material removal rate (MRR),tool wear rate (TWR) and surface roughness
(Ra) are considered as response parameters. The design of the experiment strategy was followed
by selecting the Taguchi optimization technique (L9) to optimize the process parameters. By
analysis of variance, the most influential parameters will be found for wire electric discharge
machining process.

Keyword: Titanium, Dental Implants, WEDM, Taguchi optimization, Material Removal rate,
Tool wear rate, surface roughness.
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MATHEMATICAL MODELLING AND FINITE ELEMENT SIMULATION OF SHEAR
STRENGTH AND TENSILE STRENGTH EVALUATION OF THREADED BOLT
COMPONENTS

Dineshkumar G2, VijayThirupathi M?, Jerold John Britto J®
12UG Students, 3Assistant Professor
Department of Mechanical Engineering
Ramco Institute of Technology, Rajapalayam
953619114015@ritrjpm.ac.in

In this current scenario 3D printing technology influences the fabrication of threaded fasteners
for easy replacement of the end user applications. The failure of bolt and nut assemblies
subjected to tension and shear is generally undesired because of its less ductile failure mode than
fracture of the threaded shank of the bolt. Over tightening of the bolt is an another issue for
failure. In this current study tension and shear testing simulations were performed on M12, M10
and M16 FDM and SLA based 3D printed bolt and nut assemblies with different length (Lt). A
finite element model was developed and verified with analytical method using programming
language to gain insight into the mechanism of failure. A three dimensional finite element model
(FEM) was developed by using ABAQUS software tool. Conventional failure theory was used
for analytical calculation and the same input is given to python programming language for
conducting various dimensional tensile and shear strength calculations. The output of the
simulation results indicated that when Lt was short, necking of the bolt occurred close of the bolt
and nut was reduced. This paper given a sample suggestions for several practical approached for
reducing the probabilities of thread failure.

Keywords: Threaded bolt and nut, FEM, ABAQUS, Python, 3D printing, FD, SLA.
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INVESTIGATION OF FRICTION STIR WELDING PROCESS PARAMETERS ON
CDA 101 COPPER: MECHANICAL, FATIGUE AND MICROSTRUCTURAL
PROPERTIES STUDY

Giridharan K?, Srivasan R?, Suseendran M S3, Sribharanidharan S*
Easwari Engineering college, Chennai
girimech4305@gmail.com

In this study, an experimental examination is conducted to examine the effects of tool traverse
speed on the micro-structural characteristics and tensile strength of joints created during friction
stir welding of Cu alloy CDA 101 at plates. , It was possible to traverse at rates ranging from 20
to 45 mm/min with a tool that had a geometry consisting of a cylindrical tapered pin. It was
found that joints made with the CDA 101 at 20 mm/min were completely devoid of was, whereas
joints made with other tool traverse speeds had multiple was. Due to a large amount of frictional
heat and adequate stirring power, the grains in the middle of the stir zone of the joints formed at
20 mm/min were evenly dispersed and homogeneous. The joint reached at 20 mm/min had the
maximum tensile strength of 200.65 MPa about 85.38% of base metal.

Keywords: Traverse speed, CDA 101, Friction stir welding, Micro-structural characteristics.
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TRASHBOT FILLING ALERT SYSTEM FOR SMART CITIES

Soumya souvik khuntial, Jehaveerapandiyan S?, Valai Ganesh S, Rajakarunakaran S#,
Selvasundar T°
1.2UG Students, *>Assistant Professor, “Professor
Department of Mechanical Engineering
Ramco Institute of Technology, Rajapalayam
953619114037@ritrjpm.ac.in

An observation system for garbage bins that continuously monitors the level of waste within for
a specified period of time and sends SMS notifications from the system to the municipality is
presented in this paper. We plan to use an ultrasonic device to monitor the waste level, a GSM
module to send SMS messages, and an Arduino Uno to control the operation of the system. Once
the waste bin is almost full, the algorithm is supposed to come up with and send the warning
message via SMS to the municipality, urging it to collect the waste bin as soon as possible.
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of the reinforcement of nanoparticles on the microstructural and mechanical properties of the Ti-
Cu weld will be investigated. The inclusion of biochar is done at 0%, 1%, and 1.5%, the amount
which gives us the best weld solution is determined.

Keywords: Friction stir welding, Non-consumable tool, Nanoparticles, biochar.
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PARAMETRIC DESIGN AND INVESTIGATION ON THE EFFECT OF MACHINING
PARAMETER IN CNC TURNING MACHINE

Ganesh Kumar P!, Kathiravan S?, Balaji S%, Saravana Kumar L*, Gurusankar N°
1345UG Students, 2Assistant Professor
Department of Mechanical Engineering
Ramco Institute of Technology, Rajapalayam
953621114010@ritrjpm.ac.in

In recent years, machining parameter optimization has become essential for producing high-
surface finished components to eliminate residual stresses during the working condition. In this
research work, aluminium, steel, tungsten carbide cylindrical stock materials were chosen for the
machining process. Step turning, internal boring, and reaming operations were carried out in
MTAB Flexturn CNC turning machine. The process parameters are feed rate, depth of cut,
cutting speed, which influence the surface roughness (um/in) and material removal rate
(mm3/min) of the selected machined work stock materials. The design of the experiment strategy
was followed by selecting the Taguchi optimization technique to optimize the process
parameters. The optimal surface roughness and material removal rate were found to be
38.59 (um/in) & 0.046 (mm?*/min) for pure aluminium feedstock. By analysis of variance, the
feed rate was found to be the most influential parameter in the surface roughness of the turning
process.

Keyword: Surface Roughness, Material removal rate, MTAB Flexturn, ANNOVA, Taguchi
method.
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EXPERIMENTAL EVALUATION OF MIXED MODE FRACTURE TOUGHNESS OF
PURE ALUMINIUM METAL THROUGH A SPECIAL FIXTURE

Gururaj C!, Rajakarunakaran S?, Jerlin Nafel J R3, Bharath M#, Pitchipoo P®
Assistant Professor, 2°Professor, 34UG Students
Department of Mechanical Engineering
1234Ramco Institute of Technology, Rajapalayam
PSR Engineering College, Sivakasi
gururaj@ritrjpm.ac.in

Aluminium is the most often used metal after steel because of its versatility.8% of the earth's
crust is made up of aluminium, making it the third most frequent element and most abundant
metal on the planet. Due to its superior mechanical, thermal, and electrical properties as well as
its affordable price, aluminium is the preferred metal in industrial, military, and aerospace
applications. Failure processes in the sense, of brittle and ductile fractures of materials, are the
most frequent forms. As a result, the pure tensile mode of fracture (Mode I) and fatigue fracture
is used in the majority of studies. But still, when utilizing mode-I, the actual fracture does not
just happen in sophisticated applications. The novel fixture used for mixed mode fracture
toughness evaluation is used here also to determine the same property for Aluminium 6082
metal.

Keywords: Mixed mode fracture, Fixture for fracture toughness, Mode I/11/111.
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A REVIEW ON BONE FRACTURE AND ADDITIVELEY MANUFACTURED TI-6AL-4V PLATE

Santhana Krishnan J%, Vignesh S?, Lakshmanan M3
12UG Students, 3Assistant Professor
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In order to protect important organs and provide a hard backbone for movement, bones are the
body's primary structural components. To better understand how and why bones shatter, it is
important to examine the mechanics of bone. According to an engineering perspective, structural
failure is the primary cause of bone fractures. This will happen if the force or moment acting on
the bone exceeds its capacity to sustain weight. Metal rods were utilised in earlier technologies
with the assistance of Bone grafts serve as the connecting hardware for the fractured bone. The
evolution of technology has had a significant impact on additive manufacturing. Digital
manufacturing technology known as additive manufacturing (AM) is quickly transforming the
medical and printing industries. Additionally, the development of products like heart valves,
joint replacements, and dental implants all involve AM technology. This technology creates a
physical model directly from CAD models by layer-by-layer adding materials, and it has strong
mechanical qualities. One of the most popular tertiary titanium alloys that can be utilised for
biomedical implants is Ti-6Al-4V. In order for this review paper to become the standard-bearer
for forward-thinking researchers working in this sector, it intends to bring together the
contributions of diverse researchers in the field of AM, with a particular focus on the TI-6Al-4V
in the medical field and their mechanical properties.

Keywords: Hard backbone, Structural failure, Bone grafts, Additive manufacturing, TI-6Al-4V.
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DESIGN AND ANALYSIS OF HELMET LOCKING DEVICE
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123UG Students, *5Assistant Professor
Department of Mechanical Engineering
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This design focuses on implementing Magnetic based “Helmet Locking Device” which is gone
controlled under the magnetic effect. For the safety of two-wheeler riders, wearing of helmets is
mandatory. When one is going towards office or its destination, he carries the helmet, after
parking the bike, person try to attach the strap of helmet lock often these frequently helmets are
stolen from the parking lot. This helmet locking system is implemented to assure that the rider
will have a secure and comfortability while they carrying helmet with them.

Keywords: Locker, Helmet, Magnet, Battery.
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FUTURE RESEARCH OPPORTUNITIES ON THE MATERIALS OF THE WIND
TURBINE BLADES AND INNOVATIONS
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123Assistant Professor, 4#°Professor
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1234Ramco Institute of Technology, Rajapalayam
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Wind turbine blades are now produced using a variety of materials and techniques to reduce
costs and improve performance. To make blades more dependable and economical to produce,
this page provides a quick introduction to blade materials and common manufacturing
characteristics. Surface roughness, manufacturing flaws, and variable loads in flow fields all
have a big impact on how much power is produced by wind turbines. But, by employing the right
materials, these issues can be minimized. Due to this, it is crucial to choose the right materials
for wind turbines to preserve their performance under adverse environmental circumstances. To
address material flaws such as delamination, structural deformation, and icing issues in the Polar
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Abstract

Crack is the separation of an objects or surface in two or more pieces. Identification of these cracks is crucial and plays a
vital role in preventing the disaster that will happen due to that crack. The effective identification of these cracks on materials
or parts may help the manufacturer to neglect those parts and to find the root cause for the formation of crack. For this, we
have developed an image processing model using convolutional neural network. This model will constantly take picture by
using the web camera, and these images were processed by the model and that model will predict whether the part or
material has a crack on its surface or not. If the crack is detected by the model, those images will be saved, and respective
actions will be taken. We have trained our model with 20,000 positive datasets (images with crack) and 20,000 negative
datasets (image without any cracks). Then we have tested the model with some random images obtained from the internet.
Analysing the results, we found that our model has attained maximum accuracy with an average confidence level of 93—
97%. After this stage, we have developed the model to access the device’s webcam to capture live video feed and predict
the images for cracks. If a crack is present in the image, the model will store the image. © 2022, The Author(s), under
exclusive license to Springer Nature Singapore Pte Ltd.
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Abstract

To examine the influence of the building directions on surface micro-structure and tribological characteristics of stainless
steel 316L samples generated using selective laser melting (SLM) technology, parts were produced in three distinct building
orientations (0°, 45°, 90°). The impact of construction orientation on stainless steel microstructure, mechanical
characteristics, and machinability was examined. Scanning electron microscopy (SEM) was used to examine the
microstructure of SLM samples. In the X-ray diffraction (XRD) patterns of the SLM samples, only, the FCC austenite phase
was found. The y-Ni phase's lattice constant in the SLM 45°sample was the lowest of these SLM samples. The surface
roughness of the SLM 45° specimen was the highest compared to the other sections, while the surface roughness of the
SLM 0° sample was the lowest. Large dendritic grains were uniformly distributed in the SLM 0° sample, but the roughest
dendritic grains were produced in the SLM 45° sample. In addition, the SLM 0° specimen had the best tribological results. ©
2023, The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd.
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Abstract

Fused Deposition Modeling (FDM) is one of the most cost-effective additive manufacturing techniques for complex objects.
FDM fabricates layer by layer directly from a CAD file. To meet practical requirements, the additive manufactured
components typically require conventional machining such as turning, suggesting a distinct machinability from those
manufactured using conventional molding procedures. Thus, it is critical to investigate the effect of machining parameters on
the turning properties of additively built parts. The purpose of this work is to investigate the mechanical properties of
Polylactic Acid (PLA) and Polyethylene Terephthalate Glycol (PETG) materials employed in the FDM process. The
machinability of the additive factory-made Polylactic Acid and Polyethylene Terephthalate Glycol components was
investigated experimentally using a typical dry turning method. Mechanical parameters such as hardness and surface
roughness can be determined both prior to and following the machining process. Additionally, the weight of the material is
checked while determining the Material Removal Rate. Chip morphology tests were conducted on dry turning chips at
various cutting speeds, feed rates, and depths of cut. © 2023, The Author(s), under exclusive license to Springer Nature
Singapore Pte Ltd.
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Abstract

Using additive manufacturing technology, objects can be created layer wise by a single machine rather than utilizing molds
and dies. A digital-projection light source is used to cure the surface of a liquid photopolymer in digital light processing (DLP)
technique. This method is best for items with complicated structures and small cross-sectional areas that demand a high
level of surface finish and strength. Objects are created for variety of angles using a variety of input parameters. 3D printing
technologies based on DLP printing are commonly utilized to fabricate complex items without the use of tools or machining.
Numerous variables influence the design of 3D printed parts, and they differ for each design and process. The layer
thickness, pattern diameter, pattern spacing, and hollow thickness are the initial factors to be considered for DLP printed test
coupons. In the present paper, DLP 3D coupons are printed using ultraviolet sensitive resin (A = 405 nm). The primary
objective of the work is to study the influence of support orientation on the surface finish and toughness of the DLP 3D
printed test coupons as per ASTM standards. © 2023, The Author(s), under exclusive license to Springer Nature Singapore
Pte Ltd.
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Abstract

In today’s world, 3D printing is a booming technology. The 3D design software CATIA® is used to design the component that
will be printed in a 3D printer, and then, the 3D design file is translated to STL file format for using 3D printer software Cura.
In this paper, studies mainly focus to identify the best process parameters in 3D printed models. In order to carry out
different tests in 3D printed models, it is essential to choose the appropriate process parameters. Hardness test, impact test
and tensile tests are to be done for finding the best parameter to achieve good mechanical properties. Hardness test is
carried out using Rockwell hardness test with a numerical value ranges from 45 to 75 HRB. Charpy impact test is carried out
and got the value of 3 to 11 J. Tensile strength is identified by Universal Testing Machine (UTM) with a maximum value of
7.85 kN. Then, the experimental results and process parameters are to be used to identify the best process parameters by
using Taguchi and ANOVA optimization technique. © 2023, The Author(s), under exclusive license to Springer Nature
Singapore Pte Ltd.
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Osteosarcoma is a type of bone cancer mainly observed in children and young adults affecting 3.4 million
people per year. In the present study, Ti-30Nb-2Zr, a promising next-generation biomedical implant
material was fabricated in the form of a porous scaffold using the selective laser melting (SLM) additive

Keywords: manufacturing route. Here, we quantitatively evaluated the bio-functionality, Young’s modulus, and
Additive manufacturing metal oxidative stress induced by the implant to delineate the tumor ablation ability of Ti-30Nb-2Zr scaf-
Ti-30Nb-2Zr fold. The results indicated that Ti-30Nb-2Zr scaffolds have superior osteointegration with L929 murine
gﬁggggrcoma cells through activation of the AKT and B-catenin protein pathways. Results of fluorescent microscopy

delineate the superior cell motility, protein binding ability, and adhesion of fibroblasts owing to the por-
ous nature of the scaffold. Moreover, it demonstrated excellent capabilities in impeding post-surgical
tumor recurrence, and more interestingly printed scaffolds almost matched Young’s modulus of human
bones. Therefore, this novel 3-D printed scaffold material may have high clinical translational potential
for successful limb salvage in tumor-induced bone defect management.

Copyright © 2022 Elsevier Ltd. All rights reserved.
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1. Introduction

Osteosarcoma is an aggressive musculoskeletal malignancy
commonly observed in children and young adults, which affects
the periosteum of long bones of the femur and tibia. Generally, it
is characterized by recurrent chromosomal and genetic abnormal-
ities. The first peak incidence of distant metastasis can be noticed
among the age group of 10-30 yrs and the second peak incidence
is observed at the elderly age. A recent survey incidence that across
worldwide approximately 3.5 per million people are affected each
year [1]. Current management strategies involve surgical removal
of diseased bone, followed by radiology and neoadjuvant
chemotherapy [2]. To replace the diseased bone, standard sized
load-bearing implants are used. Although these implants have
been successful, they seldom improve the self-healing tendency
of the bone, possibly due to their poor osseointegration with the
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surrounding tissues. The resulting delay in self-healing may lead
to tumor recurrence or an advanced stage of metastatic osteosar-
coma. Besides, most of the existing implant materials such as
SS316L, Co Cr Mo alloys, and NiTi implants are much stiffer than
natural bones, which results in a stress shielding effect, also popu-
larly referred to as bone resorption. Therefore, there is an urgent
need for developing and designing novel implant materials for suc-
cessfully salvaging a cancer-affected limb [3-5]. In this context, Ti
and its alloys such as (Ti-6Al-4 V, Ti-Nb, Ti-Nb-Zr) have gained
popularity as potential implant materials. Although Ti-6Al-4 V
implants are widely used now a days, the presence of presence
of Al and V leads to poor stability of passive films in load bearing
implant applications. It is because Ti-6Al-4 V alloy has poor inher-
ent wear resistance. Besides, TiO, is an unstable passive film and
becomes fragmented once reaching critical thickness and freely
mixed with the blood stream. During such occasions oxide ions
of Al and V interacts with the soft tissues and cause pathophysio-
logical problems such as metal induced cytotoxicity and elevated
oxidative stress levels. The elevated oxidative stress levels activate
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ABSTRACT

Minimization of water consumption and effective recycling of water by choosing the appropriate water
treatment technique in industry are the most essential in this modern era. Nowadays, the usage of sol-gel
synthesized nanomaterial to study the photo degradation behavior of disinfected water pollution is a
promising way. Phase purity analysis, reusability test, photoarate constant of photo-catalytic and rate
constant of photolysis reaction were examined. X-ray diffraction (XRD) results confirm the formation
of Bi4gTi301, (BTO) with an orthorhombic structure. The phase purity of the catalyst is also analyzed using
the Jana2006 refinement. The FESEM image revealed a hexagonally structured particle with an indistin-
guishable grain boundary. The degradation behaviour of Rhodamine-B (RhB) in sunlight is investigated
under the influence of BTO nanoparticles. The rate constant of the photo-catalytic and photolysis reaction
is found to be 0.0198 and 0.0008. Degradation efficiencies are found to be 91.3% for RhB. Overall results
revealed that the sol-gel synthesized bismuth titanium oxide (BisTi30) is best choice for water pollu-

tion disinfection.

© 2023 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 2023 International Con-
ference on Advanced Technologies in Chemical, Construction and Mechanical Sciences.

1. Introduction

Industries are released the several organic pollutants like
methylene blue, methyl orange, and RhB and so on are toxic chem-
icals that adversely affect productive lands and ground water re-
sources. To prevent hazardous materials entering into the
environment and also to meet the need for pollutant-free wastew-
ater has necessitated in the current scenario. Implementing nano-
material as a catalyst is a technology with promising prospects, a
low-cost, environmentally friendly, and long-term treatment tech-
nique that aligns with the water/wastewater industry’s “zero”
waste strategy [1]. Bismuth based material have already been
reported to exhibit visible-light induced photo-activity that has
attracted significant attention due to their properties like stability,
higher electron mobility, high surface area and high photocatalytic
activity [2]. Since the nanocomposite photocatalysts made of
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bismuth are active in visible light, they have an orbital configura-
tion of Bi, 6p and O, 2p [3]. Among the several nanocomposites
connected to bismuth, bismuth titanates contain an unusual con-
figuration of hybrid orbitals that control their band-gap and affect
their behaviour, allowing them to segregate electrons from created
electron-hole pairs [4]. It is feasible to readily couple dopants with
bismuth titanate and adjust the rate of electron-hole recombina-
tion. As a result, a number of modified bismuth titanates have been
created, changing their properties to match those of environmental
contaminants. One of the simplest methods for creating high-
quality nanostructures and microstructures is the Sol-Gel process.
In comparison to other synthesis methods, this one offers a num-
ber of benefits, including easy implementation, low cost, excellent
quality, and the ability to produce materials with substantial sur-
face areas. It also allows for control over the texture, size, and sur-
face features of the materials. It is widely used in the creation of
nanoscale powders because of its adaptability and simplicity [5].
This paper organizes the analysis of photo-degradation behavior
of BTO nanoparticles prepared by the sol-gel combustion method.
We have also predicted the phase purity of the nanoparticles.
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ABSTRACT

The crystal of Diglycine Picrate (Glycine Glycinum Picrate) has been obtained from an
aqueous solution containing stoichiometric quantities of the components. Thiourea was doped with
DGP and the crystal structure was determined with high accuracy, IR spectra were taken and
compared with the results of DGP. Diglycine Picrate (DGP) and Thiourea doped DGP crystals
were grown by solution growth method using slow evaporation technique. The lattice parameters
are obtained through single crystal powder XRD study. The powder XRD spectrum helps to prove
the crystalline nature of the crystal and also to identify planes present in the crystals. The UV-Vis-
NIR study reveals the optical property of the grown crystals. The hardness behaviour of the crystals
is analyzed by using Vickers micro hardness test.

Keywords: Crystal growth, Diglycine Picrate, Thiourea, XRD, FTIR, UV,Hardness, Non Linear
Optical.
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ABSTRACT

In this study, an artificial intelligence (Al) algorithm is evaluated for its ability to forecast
the experimental parameters required to produce Zinc Oxide (ZnO) nanoparticles with superior
photocatalytic activity. The experimental data from the sol-gel produced ZnO nanoparticles were
used to train an artificial neural network (ANN). The root mean square error and mean absolute
percentage error were used to evaluate the ANN's performance in relation to the input (temperature,
experimental time, and concentration) and output variables (size and photocatalytic nature).
Structural, morphological and compositional analysis of ZnO particle was evaluated using the XRD,
FE-SEM and EDAX respectively. The Jana2006 refinement is also used to assess the catalyst's phase
purity. The photocatalytic activity of the produced nanoparticles was assessed (RhB) using the
synthetic dye Rhodamine-B. The reaction's rate constant for photocatalytic, photolysis, and
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degradation effectiveness. Overall results indicated that traditional approaches to artificial
intelligence were the most time- and money-efficient.

Keywords: Artificial Neural Network; Sol-gel method; Jana2006; photo-catalysis
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INVESTIGATION OF ANTIBACTERIAL ACTIVITY OF ALCOHOLIC
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ABSTRACT

The research work is focused on the investigation of antibacterial activity of both alcoholic
extracts (ethanol and methanol) of woodfordia fruticosa flower (WF) and silver nano-particles
(AgNPs) synthesized using alcoholic extract of WF against Staphylococcus aureus (S.aureus),
Klebsiella pneumonia (K.pneumonia), Escherichia coli (E.coli) and Bacillus cereus (B.cereus)
bacteria. The functional groups present in the bioactive compounds that present in the extracts were
identified using Fourier Infrared spectroscopy (FT-IR), the morphological features of silver
nanoparticles were analyzed by scanning electron microscopy (SEM) and Ultra-Violet spectroscopy.
The elemental composition of the synthesized AgNPs was confirmed using energy dispersive X-ray
spectroscopy (EDX). The antibacterial activity of alcoholic extracts of WF were analyzed and
compared against green synthesized silver nano particles. The results revealed that AgNPs possessed
enhanced bacterial inhibition activity compared to virgin ethanol extract of woodfordia fruticosa.

Keywords: Woodfordia Fruticosa, Green synthesis, Antibacterial Activity, Dispersive X-ray
Spectroscopy
CHE 02
MESOPOROUS DOPED TITANIA PREPARATION FOR THE

PHOTOCATALYTIC DEGRADATION
B.Palanisamy®”, T.Usharani?, V.Sandhiya®, M.Jamunadevi* and K.Rubankumar®
1345Department of Chemistry, J.K.K. Nataraja College of Arts & Science, Komarapalayam,
Tamilnadu, India
2Department of Chemical Engineering, Erode Sengundar Engineering College Thudupathi,
Tamilnadu, India
Corresponding author: palanijkkn@gmail.com

ABSTRACT
Photodegradation of organic pollutants has generated broad interest for both scientific
understanding and potential applications due to greater environmental pollution in recent years.
Particularly, phenols are considered as hazardous pollutants because of their potential to harm human
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Room Temperature Ammonia Sensing Properties of Al-doped ZnO Sensor
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College, Latur - 413512, Maharashtra, India.

Abstract

In this study, we report pure and Al-doped ZnO thin films were synthesized using a spray
pyrolysis method with optimized deposition parameters. Microstructural properties of the films were
performed using X-ray diffraction (XRD). XRD results showed that the deposited thin films were
polycrystalline with a Wurtzite structure, and average crystallite size was found to decrease with an
increase in Al-dopants. FE-SEM images revealed that the incorporation of Al transformed ZnO nanorods
into particles. Photoluminescence study provides the presence of various defects in the films. Compared
to undoped ZnO thin film-based sensors, the Al-doping device shows superior gas sensing properties
with faster response. The Al-doped ZnO-based sensor showed excellent sensitivity at an ammonia
concentration up to 10 ppm, with a response and recovery times 19 and 13 s, respectively.

Keyword: Al-doped ZnO, Microstructural properties, Ammonia gas sensors.
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Abstract

When compared to other metal nanoparticles, silver nanoparticles have excellent uses in both
medical and non-medical fields. Due to their simplicity, eco-friendliness, and non-toxic properties, silver
nanoparticles are produced using the green synthesis process. X-Ray Diffraction (XRD) and Scanning
Electron Microscopy (SEM) are used to investigate the crystal structure, grain size and morphology.
The produced nanoparticles have a cubic spinel structure with a high degree of purity, according to the
XRD peaks. The particle size is calculated using the Debye-Scherrer formula. Particle agglomeration is
visible in the SEM image. By using Energy Dispersive X-ray (EDX) analysis, the constituents of the
produced silver nanoparticles are examined. The purity of the produced nanoparticle is confirmed by the
EDX peak, which exclusively detects the presence of Ag and O components. The aqueous Ocimum
tenuiflorum leaf extract contains a variety of biomolecules, including flavonoids, glycosides, terpenoids,
phenol and reducing sugars. Using the well diffusion method, the antibacterial activity of silver
nanoparticles was examined against the bacterium bacillus sp. With 10 mg/mL, the largest zone of
clearing (2 mm) was seen. The highest zone of clearance will be seen as silver nanoparticle concentration
is increased, according to these reported data.

Keywords: AgNPs, Plant extract, XRD, spinel structure, Antibacterial activity.
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Abstract

Next-generation renewable energy technologies including fuel cells and metal-air batteries have
been focused on the development of catalysts for the oxygen reduction process (ORR) [1,2].
Electrocatalysts treated with aromatic polymers, such as PANI, have great promise for ORR. To
understand that nitrogen-containing polymers could have a high catalytic activity in ORR [3,4]. In-situ
methods [5] were used to synthesis PMMA/PANI Copolymer and PMMA/PANI-AL,0O3 nanocomposite
and characterised by UV, XRD, FESEM and Cyclic Voltammetry. The optical properties of copolymer
and nanocomposite have optical band gaps (Eg) of 3.7 and 1.4 eV, respectively. Such values are revealed
by the Tauc technique. XRD shows the amorphous nature of copolymer and the crystalline nature of
nanocomposite. The average crystalline size is 29 nm using Scherer’s formula. Field emission Scanning
electron microscope image shows the copolymer of PANI star is seated in the sky of PMMA and
PMMA/PANI-AL,O3 has a Cubic structure of Alumina deposited in the copolymer matrix. Cyclic
voltammetry was used in electrochemical characterisation studies to compare the enhanced performance
of PMMA/PANI copolymer and PMMA/PANI-AI,O; nanocomposite-modified GCE in optimum pH1.0
under oxygen and nitrogen atmospheric conditions. PMMA/PANI/Al>O3; modified GCE show greater
electrocatalytic activity toward N-phenol reduction under nitrogen atmospheric condition by Linear
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A series of pyridinecarbothioamides (PCT) are synthesized to produce parrot green crystals. The crystal
structure of the compounds was resolved using single crystal XRD technique. It confirmed the formation
of monoclinic system with different space groups depending on the position of side chains in the carboth-
ioamide. The 3D structural arrangements show that molecules in the crystal structure are interlinked by
N—H ... Nor S—H ... S hydrogen bonding. The conversion of pyridinecarbonitrles to their corresponding
pyridinecarbothioamides by the treatment of ammonia and H,S was confirmed by their mass spectra.
Major peak was observed at m/z of 138. Thermogram of PCTs, shows a single step decomposition thereby
confirming the melting points of corresponding PCT’s as 137 °C, 190 °C, 209 °C respectively. Nuclear
Magnetic Resonance (NMR) spectroscopic techniques showed the signals corresponding to pyridine ring
protons and amino group.

Copyright © 2023 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the Second Global Confer-
ence on Recent Advances in Sustainable Materials 2022.
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1. Introduction

Leprosy and multi-drug resistant tuberculosis (MDRTB) are the
oldest diseases known to man. Multi drug resistance tuberculosis
(MDRTB) has emerged as a major public health threat [1], because
the treatment of infected individuals with medication that is
appropriate to their resistance pattern and the supply of second
line drugs are limited. In addition, the second line drugs needed
in the treatment of MDRTB are often considerably toxic. After the
discovery of isoniazid (INH) as a potent antitubercular agent and
the subsequent search for structural analogs for isoniazid led to
the  discovery of ethionamide (ETA; 2-Ethyl- 4-
pyridinecarbothioamide), an important second line therapy for
MDRTB [2]. ETA has almost identical inhibitory effects on mycolic
acid biosynthesis as INH. So, there has been a renewed interest in
carbothioamide drugs as new analogs [3]. It has been reported that
the pyridine carbothioamide group at the pyridine ring, as well as
the type of N-alkyl substitution at the thioamide, play a crucial role
in their biological activities and therapeutic action [4]. 2-pyridine
carbothioamide (2-PCT) coordinated complexes synthesized for
radiotherapy with Rhenium as central metal ion and anti-cancer

* Corresponding author.
E-mail address: revathi@chellammal.edu.in (C. Revathi).

https://doi.org/10.1016/j.matpr.2022.11.070
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activity with Ru or Os as central metal ions [5]. Ruthenium based
2-PCT complexes also act as catalysts in the transfer-
hydrogenation reactions of aryl ketones. Pyridine carbothioamide
ligands act as pincer ligands [6]. Pyridine-4-carbothioamide was
found to produce isoflavonoid in Genista tinctoria culture in vitro
[7]. The synthesis of such carbothioamides, in general, has been
carried out by two methods; (1) Thionation of amide functional
groups by Lawesson’s reagent or phosphorous pentasulfide. (2)
The reaction between nitriles and hydrogen sulfide. Other sulfur
sources have also been used in some synthesis procedures [8].

Different carbothioamides have been synthesized in the present
work and the crystals have been characterized for analyzing their
properties.

2. Experimental procedure

The pyridine carbothioamides (PCT) have been synthesized
using one pot method according to the procedures reported earlier
[9]. To synthesize the compounds of 2-PCT, 3-PCT and 4-PCT, the
corresponding pyridine nitriles were taken. Ammonia gas (dried
through Ca0) was passed into 10-15 ml of dry ethanol in a conical
flask for a stipulated period of time until saturation. A measured
quantity of the pyridinecarbonitrile was added to dry ethanol for
each of the experiment. Hydrogen sulfide gas was added for about
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Abstract. The Dibromobis(dimethylgloxime)cobalt(Il) complex [Co(C4sHgN20,),Br2]H.O was
prepared by precipitation and microwave assisted synthesis technique. The Cobaloxime complex
was characterized by using UV-Vis, FTIR, NMR, and single crystal XRD. The peak
corresponding to the m7— 7* transition of the complex was observed at 245 nm in the UV-Vis
spectrum. FTIR spectrum confirmed the presence of N-O, C=N and methyl group by showing
their respective vibrational peaks. It also confirms the presence of hydrogen bonded O-H of the
dimethylglyoxime moiety. The peaks in the NMR spectrum confirms the number and the
chemical equivance of methyl protons of dimethylglyoxime. The structure of the complex was
confirmed by single crystal XRD analysis. The nature of the hydrogen bonding between different
moieties of the complexes was observed through Oak Ridge Thermal Ellipsoid Plot (ORTEP).
The structural elucidation confirmed that both the glyoxime moieties of the dibromo complex
are protonated. The complexes were inter-linked through water molecules by means of hydrogen
bonding. The hydrogen bonding was observed between methyl hydrogen of equatorial dimethyl
glyoxime and water molecule.

1. Introduction

Vitamin B12 is important for the synthesis of DNA which influences the formation of red blood cells.
It enhances the health of nerve tissues and the brain function. The compound is water soluble and is
called cyano cobalamin. It is found in many sources like fish, meat, milk and other dairy products. The
deficiency of this vitamin causes anemia and neurological problems. However, the structure of this
complex is a bit complicated. The central metal ion is Cobalt which is octahedrally coordinated with
five Nitrogen (four Nitrogen from pyrrole sub units and one Nitrogen from 5,6-
dimethhylbenzimidazole) and a Carbon from either methyl to form methylcobalamin or CN to form
cyanocobalamin or 5’-deoxy adenosyl group to form an adenosylcobalamin. Hence, the model
complexes are useful to explore the reactivity and functionalities of vitamin B12. Several simple and
model coordination complexes are being synthesized for a variety of medicinal applications. Chemists
have found that the properties of Cobalamines can be simulated using model compounds such as
cobaloximes, where the ligands are made up of two dimethylglyoximate substituents [1]. Cobaloximes
have been synthesized [2,3] and investigated elaborately as model complexes for the coenzyme vitamin
B12. These compounds have become classic examples of organometallic chemistry and related areas.
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Solving Fuzzy Quadratic Programming )
Problems by Fuzzy Neural Network i

G. Selvaraj and L. Jarina Banu

Abstract A new fuzzy energy function for fuzzy quadratic programming problems
is constructed using fuzzy norm. Based on the fuzzy energy function, a new fuzzy
neural network is developed for solving fuzzy quadratic programming problems
numerically in which all or some parameters are fuzzy. The stability of the proposed
fuzzy neural network is established, and numerical examples are demonstrated to
substantiate the significance of the proposed fuzzy neural network.

Keywords Fuzzy quadratic programming problem - Fuzzy neural network -
Approximate optimum solution.

1 Introduction

An optimization problem is a mathematical programming problem in which a func-
tion of several variables, called objective function is to be optimized subject to con-
straints of these variables. It has many applications in the fields of engineering,
technology, applied sciences and management sciences. Most of the optimization
problems [1] are solved numerically by classical iterative methods. The iterative
procedure of a classical method is required more long computation time for solving
optimization problems. Alternatively, an artificial neural network or a neural network
(NN) can be used to acquire a solution of the optimization problem swiftly since it
is a computational mathematical structure that is stimulated by observed processes
in the natural network of biological neurons which consists of simple computational
highly interconnected units, called neurons. In the past few years, many researchers
have applied various types of NNs for solving several classes of constrained opti-

G. Selvaraj (X))

Department of Mathematics, Ramco Institute of Technology,
Rajapalayam, Viruthunagar, Tamil Nadu, India

e-mail: gselvaraj89 @gmail.com

L.J. Banu
Department of Mathematics, Ayya Nadar Janaki Ammal College, Sivakasi, Tamil Nadu, India

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2023 611
B. Pati et al. (eds.), Proceedings of the 6th International Conference on Advance

Computing and Intelligent Engineering, Lecture Notes in Networks and Systems 428,
https://doi.org/10.1007/978-981-19-2225-1_53


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-19-2225-1_53&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-19-2225-1_53&domain=pdf
mailto:gselvaraj89@gmail.com
 854 53660
a 854 53660 a
 
mailto:gselvaraj89@gmail.com
https://doi.org/10.1007/978-981-19-2225-1_53
 -2047 61833 a -2047 61833 a
 
https://doi.org/10.1007/978-981-19-2225-1_53

RAMCO INSTITUTE OF TECHNOLOGY

RAJAPALAYAM - 626 117, TAMILNADU, INDIA
<$3>” (APPROVED BY AICTE AND AFFILIATED TO ANNA UNIVERSITY, CHENNAI)
AN ISO 9001:2015 CERTIFIED AND NAAC ACCREDITED INSTITUTION

DEPARTMENT OF ClviL ENGINEERING

&
DEPARTMENT OF SCIENCE AND HUMANITIES

INTERNATIONAL CONFERENCE ON
SUSTAINABLE TECHNOLOGY IN CIVIL
ENGINEERING AND APPLIED SCIENCES

24 & 25 MARCH 2023

\ ICSTCA-2023

. ISBN: 978-93-5759-825-5

CONFERENCE PROCEEDINGS

Editor's Name : Dr.L.Ganesan, Principal
Dr.S.Dharmar, HOD/Civil & Dr.K.Basarikodi, HOD/Maths



International Conference on Sustainable Technology in
Civil Engineering and Applied Sciences (ICSTCA'23) ISBN Number: 978-93-5759-825-5

A Study on Non Destructive Tests and Flexural Strengths of
Geopolymer Concrete Using Combination of Different Fine

33.| CEO36 Aggregates, M.Indhumathi ~ Anbarasan, V.Ragavan and 24
A.Dhanalakshmi
34| cE 037 Feasibility Study on Bamboo as Reinforcement In Concrete, o5

P.Ramshankar, C.Madhuritha and R.Roshini

Create Land Use and Land Cover Map for Nellore District Using
35.| CE 038 | Google Earth Engine, R.Aishwarya, SB.Suruthi, P.Thanvi Shree 25
and Velluru Pranavi

Automated Design of Horizontal Alignment of Highways,

36| CE039 R.Aishwarya, B Evelin Blessy, S Pooja, D. Rithika and P. Swetha

26

Experimental Study on Mechanical Properties of Textile
37.| CE 040 | Reinforced Concrete (TRC), G.Karthikeyan, A.Leema Margret, V. 26
Vineeth and R.Harshani

38| CE 041 Experimental Study on Paver Block Using Prosopis Julifora Ash, 97
' M.S.Dharmar, .G.Karthikeyan, V.Ragavan and M.Partha Sarathi

39.| MAT 01 | On sga-Closed Sets in Topological Spaces, S.V.Vani andE.Lincy 27

Fuzzy Subnear-Subtraction Semigroups of a Near - Subtraction

40 MAT 02 Semigroups, V.Mahalakshmiand X.Maria Stephino 28
Anti Q-Fuzzy X-Subalgebra of Near Subtraction Semigroups,

41| MAT 03 V.Mahalakshmi ?nd X.Maria Stephino 28
Interval Valued Q-Fuzzy Weak Bi-ldeal of Near-Rings,

42, MAT 04 V.Mahalakshmi and M.Karishma 28

43| MAT 05 Ry — Closed .Sets in Topological Spaces, S.V.Vani and 29
C.Mahalakshmi

44| MAT 06 Bipolar Q Fuz;y Subnear Rings of a Near Ring, P.Emima and 29
V.Mahalakshmi
Interval-Valued Anti Fuzzy Normal Subnearrings of a Near Rings,

45, MAT 07 K. Mahalakshmi, J.Siva Ranjini and V.Mahalakshmi 29

46.| MAT 08 go-seC"Irc]Jsed Sets in Topological Spaces, S.V.Vani and R .Synthiya 30

47 | MAT 09 Mean Irre_gulanty Strength  of Graphs, T.Manimaran, 30
K.Subramanian and T.Selvaganesh
An Efficient Task-VM Assignment Model in Cloud Computing
Using Hungarian Algorithm with Priority, K.BasariKodi,

48. MAT 10 M.Gomathy Nayagam, S.Eswari, R.Jaganathan, L.Sathikala and 30
K.Vijayalakahsmi

49| MAT 11 A Semi-Analytical Approach for the Reversible Schnakenberg 31

' Reaction Diffusion System, R. Saravnakumar!and G. Selvaraj?

50| MAT 12 On NB*-Irresolute Mapplngs in Neutrosophic Topological Spaces, 31
R.Subasree and A.E.Vigneshwaran

51| PHY 01 Determination of Minerals in Organically Amended Soil Using 32

' FTIR, M.C.Subha, F.Jeyamangalam and D.Muthuraj
52 | PHY 02 A New Organic NLO Based on the Influence of L-Isoleucine on 30

the Structural, Optical, Mechanical and NLO Properties of




International Conference on Sustainable Technology in
Civil Engineering and Applied Sciences (ICSTCA'23) ISBN Number: 978-93-5759-825-5

MAT 08
n - CLOSED SETS IN TOPOLOGICAL SPACES
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Thoothukudi, Tamilnadu, India
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ABSTRACT
In this study, we acquaint a new class of closed sets labelled n- closed (ra-closed) sets on
topologicalspace X. Also, we scrutinize the relation of this set with some of the other existing closed
and generalized closed sets. Hereafter, we are having the motive to explore more about n- closed
(ra-closed) sets on tri- topological spaces.

Keywords: n-Closed sets
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ABSTRACT
Let G = (V,E) be a connected graph of order n > 1. Let f:V - {1,2,...,k} be a function

and let the weight of an edge e = uv be defined by w(e) = [M] Then, f is called an edge

irregular mean labeling, if all the edge weights are distinct. The mean irregularity strength s, (G) is
the smallest positive integer k such that there is an edge irregular mean labeling f: V — {1,2,..., k}.
In this paper, we determine the exact value of mean irregularity strength of some classes of graphs.

Keywords: Irregularity Strength, Mean Labeling
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ABSTRACT
Cloud computing is a popular computing paradigm that provides reliable, available, on-
demand resources to customers over the Internet. Multi-tenancy is a feature of cloud computing that
allows customers of multiple cloud service providers to use the same computing resources. Cloud
computing is a Pay as you go model, so, customers must therefore pay according to the amount of

30
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resources used each hour. The work assigned to a Cloud VM will take longer, resulting in the
consumer paying the service providers extra money. Therefore, it is the service provider's duty to
optimize VM —task allocation based on the user quality of services. Resource or task scheduling in
multi tenancy environment is complicated. Furthermore, the main goal in cloud environments is to
optimally allocate available resources to complete work in the shortest or optimal execution time.
There is lot of traditional VM-task assignment methods are exists. However, these methods are time
-consuming and add complexity. In this study, we present an improved mathematical modeling of
the Hungarian method that enables allocation of VM tasks with optimal execution in cloud
computing. This new model proves to be more efficient than the previous model in terms of overall
execution time and overall latency.

Keywords: Cloud Computing, Resource Allocation, Execution time, Priority, Hungarian Method.
MAT 11

A SEMI-ANALYTICAL APPROACH FOR THE REVERSIBLE

SCHNAKENBERG REACTION DIFFUSION SYSTEM
R. Saravnakumar® and G. Selvaraj?
L2Department of Mathematics, Ramco Institute of Technology, Rajapalayam, Tamilnadu, India
Corresponding author: saravanakumarr@ritrjpm.ac.in

ABSTRACT
Using the homotopy perturbation method, the mathematical problem corresponding to a
Schnakenberg model in a reaction-diffusion cell is solved. One dimension of the reaction-diffusion
model is considered to also include analytical solutions for the reversible Schnakenberg model. The
simulation result is compared with the analytical results. An excellent agreement is observed
between the series of solutions obtained by simulation. The approximately analytical expression
obtained here is helpful for predicting the system's dynamical behavior.

Keywords: Mathematical modeling, Nonlinear reaction-diffusion model, Homotopy perturbation
method, Numerical simulation.
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ON Np*-IRRESOLUTE MAPPINGS IN NEUTROSOPHIC TOPOLOGICAL SPACES
R.Subasreetand A.E.Vigneshwaran?
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ABSTRACT
The aim of this paper is to introduce the concept of Neutrosophic B*-continuous functions and
Neutrosophic B*-irresolute mappings in neutrosophic topological spaces. We also study some of the
properties and characterizations of Nf*-continuous functions and NB*-irresolute mappings in
neutrosophic topological spaces.

Keywords: neutrosophic topology; neutrosophic [i*-closed set, Np*-continuous function, NS*-
irresolute mappings.
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Numerical Analysis of One Way — Prestressed
Concrete Slab Subjected to Fire
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Abstract. Over years, the world has experienced many disasters due to fire result-
ing in death and loss of property. The construction industry started using modern
construction ideas due to the need for speedy and economical construction. This
paper focuses on the effect of high temperatures generated during a fire on pre-
stressed concrete slab. It is very important to identify the changes in temperature
in pre-stressed concrete under fire to study fire resistance and deformation per-
formance in high rise buildings. It is essential to identify stresses induced by
temperature distribution for adequate structural design. The aim of the research
is to show a linear transient assessment of a pre-stressed concrete slab through
its cross sections. The reaction of concrete to fire is dependent on its mechanical,
temperature and deformation characteristics. The traditional method of assess-
ing fire resistance through fire testing is costly, time-consuming, and restricted to
study parameters. Numerical modelling is an option to fire testing to analyze the
resistance of pre-stressed concrete slabs to fire. Numerical methodology enables
the effective and cost-effective integration of multiple parameters. Stress distribu-
tion along the length of prestressed slab when subjected to fire for various times
is investigated and studied. It was found that stresses in the pre-stressing forces in
the tendons reduced with an increase in temperature. Loss in stresses was about
28.2%, 45.2% and 49.8% for external fire curve, ISO 834 fire curve and hydrocar-
bon fire curve respectively. Also the deflection pattern of the prestressed concrete
slab at various time intervals of fire exposure were investigated.

Keywords: Fire curves - Pre-stressed slab - Thermal response

1 Introduction

Production of prestressed concrete structures started many years ago but it became
popular only recently. Pre-stressed concrete slabs have more advantages than normal
reinforced concrete slabs in aspects such as construction speed, readily achievable clear
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Numerical Study on Effect of Blast Loading
on Vertical Walls
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Abstract. The civilian structures, bunkers and nuclear plants have the risk of
being subjected to blast and projectile impact loads as they are major hotspots
for terrorist activities. Global Terrorism Index (GTI) 2020 estimates US$ 0.66
billion as the global economic impact of terrorism due to property damage alone.
In addition unexpected accidental explosions also devastate the vicinity buildings
as happened in Beirut 2020. Due to high vulnerability of structural elements under
such intense loadings, efforts have been taken to analyze their behavior. This work
numerically scrutinizes the damage behavior of reinforced concrete wall (RCW)
under blast loading. The analysis was executed with Abaqus/Explicit solver using
concrete damage plasticity (CDP) and elastic-plastic model based on stress strain
history as constitutive material models for concrete and steel bars, respectively.
Parametric study was carried out to comprehend the influence of charge weight,
standoff distance, boundary conditions, percentage steel, bar spacing and rein-
forcement layers on damage modes of panels. Results shows that damage behavior
is greatly influenced by charge weight and standoff distance. Central displacement
of walls increased to 38% for every 50% increase in charge weight and decreased
to 84% when standoff distance is doubled.

Keywords: Reinforced Concrete Wall (RCW) - Charge weight - Standoff
distance - Damage behavior

1 Introduction

Nearly, ninety countries experienced at least one terrorist incident a year. Detonating
explosives is the tactic being followed by terrorists, starting from the Oklahoma City
bombing in 1995 to the Israel embassy blast in Delhi, recently. Terrorist attacks on
infrastructure account for 55.2%. Hotspot targets for terrorists include bunkers, dams,
embassies, hospitals, stadia, and nuclear containment zones. There are also chances
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ABSTRACT

Evolving technologies involve numerous loT-enabled smart devices that are
connected 24-7 to the internet. Existing surveys propose there are 6 billion devices
on the internet and it will increase to 20 billion devices within a few years. Energy
conservation, capacity, and computational speed plays an essential part in these
smart devices, and they are vulnerable to a wide range of security attack challenges.
Major concerns still lurk around the IoT ecosystem due to security threats. Major
1oT security concerns are Denial of service(DoS), Sensitive Data Exposure,
Unauthorized Device Access, etc. The main motivation of this chapter is to brief
all the security issues existing in the internet of things (1oT) along with an analysis
of the privacy issues. The chapter mainly focuses on the security loopholes arising
from the information exchange technologies used in internet of things and discusses
10T security solutions based on machine learning techniques including supervised
learning, unsupervised learning, and reinforcement learning.
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Abstract

There is currently no trustworthy method in place to provide
continuous monitoring of all process conditions and leather
qualities inside closed reactors during leather production, implying
that there is no genuine control. Only by pausing the reactor and
sampling the solution and leather can conditions inside the
reactors be checked. The leather industry's automation systems are
based on a dated centralised architecture, which creates a critical
point of failure and an operational bottleneck. To increase the
efficiency of the leather manufacturing process, the paper offers a
fault-tolerant multi-agent system (MAS) architecture that delivers
the high flexibility and agility required by the leather industry's
turbulent environment. The quality of leather can be determined by
image structure, and the quality can be estimated using image

processing.
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Editors’ Note

Agriculture in India is changing. There have bewany technical and non-
technical developments in the ways and means alfygton, storage and distribution.
Considering these volatile aspects, we decidedtoectogether and conceptualized
an edited book which comprises the contemporargarets and novel areas in the
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“Changing Face of Agriculture, Agri- Business, Agmidture Marketing and
Organic Farming- Innovation and Strategi€sAs the editors of this book, we had a
huge responsibility of collecting, checking, andtiad the papers. The process of
editing requires a thorough work of giving timelgefiback to authors about the
changes they need to make to improve the qualityaplers. The whole work was a
teamwork and not possible without the support of associates, publisher, and team
managers.

We whole heartedly thank all our contributors wiawe come up with the new
ideas and thoughts and not only sent their besepaé work but also edited it as per
the requirements of the book and our recommendation

We are deeply obliged to the Editorial Executivietlis book and Senior
Advisor of Research Education Solutiobs. Aruna Kumari Nakkella for her
tireless efforts towards the publication of thiskoShe took all the responsibility of
coordinating among all team members — editors,asfhand publisher. Without her
constant and active support, it was not possiblaigoto shape up this book. We also
thank Ms. Megha Mittal, Managing Director, Research Education Solutions
(www.researchedu.irproviding all of us such a wonderful platform, wiprovides
academicians to nurture their research competencies

We extend our sincere thanks Iterative International Publishers for the
timely Printing and Publishing of this book. Thetien publication team deserves
credit to make this project successful by puttmghieir best possible efforts.

Editors
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Role of Raw Materials in Agro Products- An
Empirical Study

Dr.M.Lakshmanan
Assistant Professor (Senior Grade)
Department of Mechanical Engineering
Ramco Institute of Technology, Rajapalayam, Taradun

Mr.M.Ramar
Assistant Professor
Department of Mechanical Engineering
Ramco Institute of Technology, Rajapalayam, Taradun

Abstract

Agro products have been sufficing the economyaftong-long time now. The
industry of agricultural products has gone throwghdrastic change over the last
couple of decades with the help of science andht@olgy. With new innovations the
agro products have come to a full circle where hethv materials which become
output is again an input for other industries. Thaste generated by Agriculture is
now been utilized in a much meaningful manner aawamaterial. With the help of
the study, an attempt is made to understand tleeofalaw materials in form both ends
in agro-product sector. The study concludes thatmaterial plays a significant role
in agro products.

Keywords: Raw, Materials, Agro, Products, Technology
l. Introduction

Commodities used in agricultural, predominantly ifmgut materials, are more
and more now present in areas outside than thashooent and fiber productions.
The list includes biodiesel and ethanol as a fofran@rgy, manufacturing items such
as bio-based synthetic chemicals, and theraperdaupts such as meals in functional
form, hormones of growth, and transplants of orgadfasrthermore, advances in
biotechnology have stimulated the possible usegataltural raw materials, resulting
in broader societal and public use and issues.nfdngy uses of agricultural resources
show the significance of the sector as an inpuvides for at least four distinct
industries, including energy, industrial chemicdigalth and pharmaceuticals, and
food and nutrition goods. Agriculture now biolodlga creates particular raw
materials for a wider range of end purposes ratiaar being a business that produces
and processes commodity goods (lacono, et. al,)2019

The expanding multifunctional role of agricultun@s generated anxiety and
conundrum. Disruptive developments have been pextiugs a consequence of
traditional biological, chemical, and technical adeements mixed with genetic
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Challenges of Municipal Solid Waste
Management: An Empirical Study

A.S.Vigneshwar
Assistant Professor
Department of EEE, Ramco Institute of Technology
Rajapalyam, Virdhunagar district, Tamilnadu

S. Meenakshi Sundaravel
Assistant Professor- Senior Grade
Department of EEE, Ramco Institute of Technology
Rajapalyam, Virdhunagar district, Tamilnadu

A.Arunkumar
Assistant Professor
Department of EEE, Ramco Institute of Technology
Rajapalyam, Virdhunagar district, Tamilnadu

Abstract

The reason behind the latest research is the lajgpatatus of and difficulties
with municipal solid waste management (MSWM) in rapoblitan India. Municipal
solid waste (MSW) creation is increased as a resulirbanisation, and MSW is
handled in an unscientific manner, which harms uhgan environment and poses
health risks. In addition to a thorough analysisM8W generation, its categorization,
collections, and treatment alternatives as apphidddia, this research aims to analyse
the key MSWM factors. It also reports on the currglate of MSWM in significant
Indian towns and states. The crucial prerequiditesmaximising the potential of
public-private partnerships, their difficulties,dathe invisible roles of rag-pickers are
also explored. According to the study's findingmeeging nations like India urgently
require the installation of decentralised solid i@gsocessing facilities in major cities
and towns and the growth of a professional recgaimanufacturing sectors.

Keywords: Waste management, Municipal Solid Waste (MSW), asnable
development, composting, garbage, waste, separation

|. Introduction

Over the past ten years, there has been a rifeeiproduction of municipal
solid waste (MSW) due to population and economiga@sion. As a result, there is
more demand on public bodies to create effectivaiampal solid waste management
(MSWM) laws and procedures to address the effeci&/aste management systems
on ecological systems. Considering the limited fngdopportunities for MSWM
systems today and the requirement for social aaoeptmatching the motivations of
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A State of Art Review on Advancements in
Vehicular Embedded System Technologies

Mr. D. Karthik Prabhu'”

Assistant Professor, Department of Electrical and Electronics Engineering, Ramco Institute of Technology, Rajapalayam

Abstract

In the last two decades, the no. of the computer-based features incorporated in automobiles has increased
significantly. Even though vehicle manufacturing is expected to rise modestly in the next years, the
embedded electronics, and specifically embedded software, is rising. In addition, hardware components'
quality and performance are improving whereas their price is declining. Many novel functionalities that
would be prohibitively expensive or impossible to implement using the mechanical as well as hydraulic
technology may now be implemented using the software technology, thus addressing the end user's needs
in the terms of safety as well as comfort. Customers can now purchase a secure, effective, and customised
vehicle owing to such technologies, whereas carmakers seem to be able to the master product
differentiation as well as the innovation. Several studies have indeed been undertaken to improve
embedded system design and the newest technologies to create smart automobiles, which are reviewed
in this article. DSPs, ASICs, FPGAs, as well as other microprocessor-based embedded systems are only
a few of the many options out now (field-programmable gate arrays). There has been a lot of recent
discussion on the use of Al (artificial intelligence) as well as fuzzy logic controllers in automobiles.

Keywords: Vehicular Embedded System, DSPs, ASICs, FPGAs
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Brain-Computer Interface-Based
Real-Time Movement of Upper Limb
Prostheses Topic: Improving the Quality of
the Elderly with Brain-Computer Interface

S. Vairaprakash'* and S. Rajagopal’

'Department of Electronics and Communication Engineering, Ramco Institute
of Technology, Rajapalayam, Tamil Nadu, India

“Department of Information Technology, National Engineering College,
Kovilpatti, Tamil Nadu, India

Abstract

The early development of Human-Computer Interaction (HCI) was limited to
a couple of external computer interfaces, like the keyboard, mouse, or graphical
user interface, to enable users to communicate easily with the computer. Modern
HCI includes input interfaces, including a joystick, bio-sensors, and power-input
devices, for example, steering wheel, and electromechanical actuators, biome-
chanical, and optical/optoelectronic equipment. The BCI interfaces usually bypass
the natural neuro-muscular controls and aim to serve as an alternative means of
communication/control in the event of a neuronal/motor failure. The chapter
covers BCI on cognition, sensors, machine learning, neurophysiology, psychol-
ogy, signal detection and processing, source localization, pattern recognition,
clustering, and classification of the signals. The components of an EEG-BCI are
(i) preprocessing, (ii) extraction of the feature, (iii) selection of features, and (iv)
classification. In the pre-processing stage, preliminary processing like the filtering
of EEG signals takes place. The EEG signals are subsequently processed using one
or more extraction methods after pre-processing. This step is designed to extract
relevant special signals that match the various mental state of the user. The selec-
tion of functionality in a BCI system is an optional step, which mainly seeks to

*Corresponding author: vairamp123@gmail.com

M.G. Sumithra, Rajesh Kumar Dhanaraj, Mariofanna Milanova, Balamurugan Balusamy and Chandran
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Chapter - 6

Intelligent Transport of E-Waste: A Case Study in Indian
Context

Dr. K.R. Leelavathy, V. Nageshwaran, Dr. K. Venkatalakshmi and Dr. K. Ragavan

Abstract

India as a developing economy and being second most populous with
third largest purchasing power makes it a centre for marketing all sorts of
global electrical, electronic and white goods. This leads to generation of e-
waste in tremendous amounts that poses a number of issues to human,
environmental components and imparts a threat to the natural resources on
exploitation. The generated e-waste is of non-point source in nature that
challenges the collection or buyback of e-waste to aid recycling or recovery
of resources. As well as, the collection, treatment and disposal are not done
at the place of origin of waste itself, which mandates the transit of e-waste
from one location to another. The transit of such e-waste in the case of a city
or town is handled by the informal sector as of now using the road as the
mode of transportation. Transportation via road is a most challenging task
due to the exploding traffic congestion that exists at important junctures. In
developing countries like India, road transport is still controlled using
manual or other automated signals. Hence, an Intelligent Transportation
System is the need of the hour. In this study, we propose a hybrid
optimization algorithm that incorporates Support Vector Machine and Ant
Colony Optimization with Internet of Vehicles to arrive at an effective traffic
management solution. The results of the study are promising over other
existing optimization techniques such as Particle Swarm Optimization,
Artificial Bee Colony Optimization and Support Vector Machine.

Keywords: Support Vector Machine (SVM), Internet of Vehicles (IoV), Ant
Colony Optimization Algorithm (ACO), E-Waste, Transport of E-waste,
Intelligent Transportation System, Traffic Congestion

1. Introduction

India is the world's seventh-largest country by area, the second-most
populated, the sixth-largest economy by nominal Gross Domestic Product
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Abstract

Identifying Chronic Obstructive Pulmonary Disease (COPD) is
essential for reducing mortality and cost burden. However, the
population suffers from an underdiagnosis of chronic obstructive
pulmonary disease. This chapter aims to create COPD detection
models and assess the relative effectiveness of several modeling
paradigms to discover the optimal model for the task on the
dataset of 563 hospital or emergency ward visits in China-Japan
Friendship Hospital performed between February 2011 and March
2017. We investigated the use of a Long Short Term Memory
Network (LSTM), a kind of deep learning, for the automated
identification of COPD, with the model hyperparameters modified
using the firefly algorithm. Three optimization variations have been

used to optimize the hyperparameters of the proposed LSTM
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Abstract

Cancer is the second world's deadliest disease. Despite substantial advancements in medical technology for cancer therapies, cancer mortality remains
greater than projected, and cancer treatment requires additional study. The research carried out in natural products is due to the presence of bioactive
compounds, unique structures, and mechanistic actions. Prevention of drug resistance in chemotherapy is predominant in the usage of anticancer drugs.
Clinical chemotherapeutic medicines work by causing cancer cells to die, the majority of which is apoptotic. Another way to combat drug resistance in
cancer therapy is circumventing apoptosis by targeting non-apoptotic cell death. The authors discussed in this chapter both apoptotic and non-apoptotic
cell death.

Chapter Preview

Top
Introduction

Cancer is a common fatal disease. The people who are affected by cancer have felt as short life period and not a good quality of life. It affected more than
10 million people in the world per year. World Health Organisation (WHO) reported that it affects one in five men and one in six women in their life and kills
one in eight men and one in eleven women. It is a huge burden on society. Cancer is a multifaceted and refractory illness produced by a complex interplay
of local tissue microenvironmental and hereditary variables (Klemm and Joyce, 2015). Cancer is a collection of disorders characterized by uncontrolled
and aberrant cell division, as well as malignant characteristics such as invasion and metastasis. Cancer is a global issue with significant morbidity and
fatality rates.

Surgery, chemotherapy, and radiotherapy are the most common cancer treatments today. While surgery may not always be able to eliminate all cancer
cells from the human body, both chemotherapy and radiotherapy kill the normal cells in the body. This is the biggest side effect in cancer treatment. For
more than half an epoch, natural products have been broadly scrutinized to prevent drug resistance in cancer chemotherapy due to their astonishing
diversity in the chemical field. Mostly natural products derived from plants and animals have been the source for all pharmaceutical companies. Natural
products have recently continued to serve as exemplars for biologically active molecules, especially for cancer treatment (Cragg and Pezzuto, 2016).

The purpose of cancer treatments is that:

« It recovers health of the human beings.

* The disease is conveyed under control due to the improvement in the immune system.

* Prevention of reoccurrence of cancer is carried out.

* The symptoms are reduced.
Depending on the type of cancer, there are many types of cancer treatment. Some cancer patients will just require one treatment. Most people, on the
other hand, receive a mix of therapies, such as surgery combined with chemotherapy and/or radiation therapy. They are frequently used in tandem.
Surgical treatment, chemotherapy, irradiation, and hormone therapy are the most common types of cancer treatment. For clinical treatment, chemotherapy
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Chapter - 3

Biomedical Waste and Their Disposal Techniques

C. Revathi, S. Soundeswaran and O. Senthilkumar

Abstract

Biomedical wastes are infectious and harmful. Management of
biomedical waste requires special processing and treatment procedures.
Trained professionals are needed in some of the processing steps or
medical/health care professional should be trained specifically to manage
biomedical waste. The management of biomedical waste in India is defined
by the regulations defined by Central Pollution Control Board which is
working under Ministry of Environment, Forest and Climate Change. This
chapter highlights the current scenario and challenges involved, sources,
various stages of processing and handling and degradation steps of
biomedical wastes.

Keywords: Bio Medical Waste (BMW), management, sterilization
techniques

1. Introduction

Bio medical waste (BMW) is entirely different from other types of
waste. It is a challenging task to manage biomedical waste. Hospitals,
nursing homes, health care centres, biological testing laboratories,
pharmaceuticals, scan centres are the main places where biomedical wastes
are generated in large quantities. Furthermore, individuals from all walks of
life visit such locations on a regular basis, producing waste, spreading
diseases, or getting infected as a result of inadequately handled waste. BMW
cannot be handled like municipal waste. The apex body for monitoring
BMW in India is Central Pollution Control Board (CPCB). It is directly
functioning under Ministry of Environment, Forest and Climate Change.
State Pollution Control Boards also function separately and report their
findings to CPCB. The country has a strict policy of onsite segregation of
created BMW, as well as storing, transporting, and disposing of them in
accordance with the guidelines from the Ministry. The first BMW rules were
notified by the Government of India in 1998. The rules were periodically
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Chapter DRINKING WATER CONTAMINANTS AND HEALTH
19 IMPLICATIONS

G. KANTHIMATHIY M. VENKATESH PERUMAL?,

O. SENTHILKUMAR?

1.2.3Department of Chemistry,
Ramco Institute of Technology, Rajapalayam, Tamilnadu, India - 626117
*Corresponding Author: G. Kanthimathi, Email: kanthimathi@ritrjpm.ac.in.

ABSTRACT

Water is an essential component for the survival of all living organisms. We know that,
rainwater is one of the purest forms of water. But, when it reaches the earth surface, it get
polluted easily due to the discharge of effluents from industries, commercial activities,
mining activities and domestic sewages. The addition of wastages makes the water unsuitable
for drinking, domestic and industrial purposes due to the adding up of physical, chemical
and biological impurities. Each year 1.2 million deaths were reported because of using unsafe
water. In low-income countries, 6% of deaths are the results of unsafe water sources. One-in-
four people do not have access to safe drinking water for day today life. Unsafe water is
responsible for 1.2 million deaths each year. 6% of deaths in low-income countries are the
result of unsafe water sources. One-in-four people do not have access to safe drinking water.
Whether water is utilized for drinking, home use, food production, or recreation, safe and
readily available water is critical for public health. Improved water supply and sanitation, as
well as better management of water resources can help countries thrive economically, reduce
poverty and supports sustainability.

KEYWORDS: Wastages, Sustainability, Public health.

INTRODUCTION

Water is the most important element that allows life to exist on this planet. The ocean contains
nearly all of the accessible water on the planet, and it is too salty to drink or use for irrigation.
(Bharucha 2006).only 3 percent is available as fresh water. Of this, 2.997 percent is locked in
ice cabs and glaciers. Thus, only 0.003 percent of the earth’s total volume of water is easily
available as soil moisture, groundwater, water vapor and the water in lakes, streams, rivers
and wet lands. Pure form of water present in the earth is a gift from Mother Nature to all
living beings. Any alteration of the environment by external forces or contamination by
pollutants leads to water pollution. Water pollution is defined as the addition of any
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Number of new externally funded research projects received & Fund received during this academic Year: 8

. RAMCO INSTITUTE OF TECHNOLOGY

Approved by AICTE, New Delhi & Affiliated to Anna University

Accredited by NAAC & An ISO 9001: 2015 Certified Institution
NBA Accredited UG Programs: CSE, EEE, ECE and MECH

Achievements of Faculty Members

Academic Year 2022-2023

S, Name.of the le)m.le (.)f tllle Department Duration Name of the (Govzzll:zlent/
No Project/ Inve:tlinzlg; /Co | Of Principal Year of Amount of the Funding Non-
En%’}ﬁfﬁzntsa ) invesgtiga o Investigator Award Sanctioned | project Agency Government)
SI;Er]?;iefd Dr. S. Kannan and The .Instltutlon‘of
1. Waste Mr. A.S. EEE 2022-23 20,000 | 1Year | Engineers(India) |  Government
Monitoring Vigneshwar under IEI R&D
System Grant in - Aid
scheme
Tamilnadu
Eco friendly State
2. | light weight | Mrs.R.Kalaimani CIVIL 2022-23 7500 6 Months Council for Government
bricks Science and
Technology




Detection of
speed breakers

Tamilnadu
State

in real time for | Mrs.S.Manjula CSE 2022-23 7500 6 Months Council for Government
indian roads Science and
Technology
Uninterrupted
power supply Tamilnadu
phase selector State
for rural Mr.E.Thangam EEE 2022-23 7500 6 Months Council for Government
hospital Science and
medical Technology
ventilator
Trashbot Tamilnadu
filling alert State
system Mr.T.Selvasundar MECH 2022-23 6500 6 Months Council for Government
for smart Science and
cities Technology
Tree Tamilnadu
Measurement
. State
using LIDAR 1 s /2 lai Ganesh MECH 2022-23 7500 6 Months Council for Government
with Built-in s
.. Science and
Navigation Technology
System
Tamilnadu
Smart Stick for State
Blind-Deaf | Mr. M. Ramar MECH 2022-23 7500 | 6 Months |  Council for Government
People Science and

Technology




Onion grand

Challenge-
Development Ministry of
of cost Consumer
effective Dr.A.Lakshmi ECE 20222023 | 100000 | 3 months Affairs, Government
automated Food and
machine for Public
1,64,000
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The Institution of Tngineers (Jndia)

AN ISO 9001 : 2015 CERTIFIED ORGANISATION
(ESTABLISHED 1920, INCORPORATED BY ROYAL CHARTER 1935)

8 Gokhale Road, Kolkata-700 020

A Century of Service to the Nation

Ref: R.4/2/UG/2022-23/UG2023013 Date: 11 October 2022

The Principal

Ramco Institute of Technology
North Venganallur Village
Rajapalayam 626117, Tamil Nadu

Dear Sir/Madam,

Sub: Intimation of Approval for R&D Project entitled: “/oT Based Smart Food Waste Monitoring System"

This has reference to your subject project proposal submitted to The Institution of Engineers (India)
for funding under IEI R&D Grant-in-Aid Scheme.

We are pleased to inform that the same has been approved by the competent authority as per the
details mentioned below:

' Project ID: | UG2023013 L1l Category: | UG ol [ Financial Year: I 2022-23 ‘
Guide(s): 1. Dr S Kannan Applicant(s): | S Gurumoorthy |
\ |2 ASvigneshwar | eyt ET |
| College / Ramco Institute of Technology | Total Grant %20,000/- Number of ‘ 1 |
Institute / Sanctioned: Instalment(s): | ‘
University: - s LRt Wl sl ’ B ‘

Kindly quote your project ID all your future correspondence.

Please note that the Terms & Conditions of the Grant (Copy enclosed) should be strictly followed. On
successful completion of the project, the following documents are to be furnished: (1) hard and soft copy of
the Project Report, (2) hard/soft copy of the Project Completion Report, (3) two hardcopies of the Utilization
Certificates in original, (4) soft copy of the filled-in R&D Compendium pro-forma (in .doc/.docx format) and (5)
an Audio/Visual Demonstration of the Prototype/Model/Process in CD or Google Drive File Link. The
submission will be trealed as successful and complete only on receipt of the above documents.

Kindly acknowledge receipt through email id research@ieindia.org.

Thanking you.
Yours faithfully,

Director (Te)@;cg)&;;\

For Secretary & Director General

Encl: as stated.

cc: Guide(s) — 1. Dr S Kannan
2. A S Vigneshwar

Telephone : 4010 6299, +91 33-2233 8311/ 14/ 15/ 16 ~+ Web : http://iwww.ieindia.org
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g ,; TAMILNADU STATE COUNCIL FOR SCIENCE AND TECHNOLOGY
% . ,f (Established by Government of Tamilnadu)

T?:g; Directorate of Technical Education Campus, Chennai — 600 025.

Ph : 044-22301428, www.tanscst.nic.in

Dr.R.SRINIVASAN, M.sc., Ph.D.F.I.C.S., MA.C.S.(USA).,
Member Secretary

Lr.No.TNSCST/SPS/BS/2022-2023 03.03.2023

To

The Principal

Ramco Institute of Technology, Rajapalayam,
Virudhunagar- 626 117

Sir/Madam,

Sub: TNSCST - Student Project Scheme — 2022-2023 — approval intimation—grant
release- reg.

With respect to the above scheme, the list of projects approved by the State Council is
enclosed along with terms and conditions. You are requested to adhere to terms and conditions such
as submission of UC and Seminar Paper on Time.

Herewith enclosed the cheque for the approved grant and disburse the grant to the concerned
students through the guides at the earliest

Kindly send the utilisation certificate (format enclosed) and seminar paper (Ref.T&C) on
completion of the project.

Thanking you,

Yours faithfully,

W

Member S r% ary

Encl: a) Terms & Conditions (T&C)
b) Format of Utilisation Certificate (UC)
c¢) Cheque for Rs. 44000/~ Cheque No:574969 dt. 03.03.2023

4o Lt 9 })ym\/ rOZO/O&f

Copy to: Individual Guides
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VIRUDHUNAGAR - 626 117

RAMCO INSTITUTE OF TECHNOLOGY, RAJAPALAYAM,

Mr.S.Valai Ganesh,
Assistant Professor,

Ramco Institute of
Technology, Rajapalayam,
Virudhunagar- 626 117

Department of Mech. Engg.

Tree Measurement using
Built-in

LIDAR with
Navigation System

Dinesh R,
Shyamsundar R,

AS-574

The Principal

Rs 7500/-

Mr. M .Ramar,

Assistant Professor,
Department of Mechanical
Engineering,

Ramco Institute of
Technology, Rajapalayam,
Virudhunagar- 626 117

Smart Stick for Blind - Deaf

People

S. Saravanakumar,
T. Arun Prasath,

PS-346

The Principal

Rs 7500/-

Mrs.S.Manjula,

Assistant Professor,
Department of CSE,
Ramco Institute of
Technology, Rajapalayam,
Virudhunagar- 626 117

Detection of speed breakers

in real time for indian roads

Muthuraman.C,
Malini.M,

CSE-1256

The Principal

Rs 7500/-

| Airs.R Kalaimani,
Professor,

Department of Civil
Engineering,

Ramco Institute of
Technology, Rajapalayam,
Virudhunagar- 626 117

Eco Friendly Light Weight

Bricks

S. Muthu Sanjay,

ECV-325

The Principal

Rs 7500/-

Mr.T.Selvasundar,
Assistant Professor,
Department of Mechanical
Engineering,

Ramco Institute of
Technology, Rajapalayam
Virudhunagar- 626 117

Trashbot filling alert system
for smart cities

Soumya souvik
khuntia,
S. Jehaveerapandiyan,

EME-0610

The Principal

Rs 6500/-

Mr.E.Thangam,

Assistant Professor,
Department of EEE,
Ramco Institute of
Technology, Rajapalayam
Virudhunagar - 626 117

Uninterrupted power supply
phase selector for rural
hospital medical ventilator

Abimanyu J,
Kabilan K,
Ponmadasamy A,

EEE-1469

The Principal

Rs 75C0/-

Total

Rs 44000/-




ONION GRAND CHALLENGE
REPORT
TEAM NAME : THE BRAINIACS
Submission ID: 456

TL name : SHRINITHI R
Team Members:
1.MONICA S

2.ROSHAN RAM B
3.SAKTHI CR
4.SARAN KUMAR R
5.SURUTHI S

Mentors name : Dr. A. LAKSHMI
Stage 1: Ideation Phase

e (06/01/2023- First meeting on idea presentation was conducted through online meeting.
e (3/02/2023-Results for selection of stage 1 was declared. Selection in ideation phase

Declaration of result of Hackathon(Stage-1) Onion Grand Challenge (Extemal’ Inbox x enion proj X 8 B
US(P&C) uspc-ca@gov.in via gov.in Fri, Feb 3, 6:19PM “
to me, Vineet, JITENDER, rc1 =

Dear Candidate,

Greetings from Department of Consumer Affairs, Govt. of India. You are hereby informed that your idea has been shortlisted in stage-I of Onion Grand challenge for development of Proof of
concept. You can start the further work. In this regard, necessary guidelines will be issued soon. For further updates, kindly keep visiting the website: https.//doca.gov.in/goc/

Regards,
Under Secretary(P&C)
Department of Consumer Affairs




Stage2:1deation to PoC

Re: Onion Grand challenge 2022 |

gc.onion MIC «gc.coionaicte-inda orgs
Please find the submission ID
submission_id  [Team Name

502 Yashweanth Nandi
216 Godaam Innovations
89 V.Arun Prasath
606 ON-I-ON
106 Isomeq
KrinLabs Technologles
128 Private Umited
KritiLabs Technologies
129 Private Umited
138 Sivabharathi
$30 MicroGO

V.
456 THE BRAINIACS

601 e —

515 Research view
163 Gurumurthy Hegde
608 Spectraitye
331 Aakkam VIT
463 Acronions
254 Navaya
547 Chill Onion
609 Shini Unicorns
76 Dehydrator
Food Technology RGU (FT
466 RGU)
Onion Grand Challenge 2022_STAGE 1EVALUATION || 10 May 2023 || Vertical 3 (@i ko « X 8@
) ?c.on\unMIC eonengai = T & &

Dear Team Leader,

Itis 1o inform you that the Stage 1 evaluation of Onion Grand Challenge (OGC 2022) has been scheduled from 97117 May 2023 Ateam is directed to kindly prepare the presentation s per the template provided (attached to
this mail) and the ppt wil be presented in front of the experts and OGC committee members. On the basis of your presentation which willinclude your work progress, evaluation will be done. Kindly note that the team leader along
with the members must jain the meeting prior 10 minutes to the time slot (schedule attached)

Itis also requested that the team (specially team leader) should be active on the telegram group while waiting in the Webex lobby as any information during the meeting will be provided through the same mode instead of any
calls.

Please find the schedule of your presentation along with the meeting link below:

Date Vertical Team Name Presentation Slat
[procassing and Food Engineering 10,10 AM 1o 10.20 AW
[KritiLabs Technologies Private Limited 10:30 AM 1o 10:40 AM
F— ,  [phaharat 1050 AM to 11:00 AM
IMicroGo 1110 AM 10 1120 AM
[Feromatech 1130 AM to 11.40 AM
[T+ BRAINIACS 11:50 AM to 12:00 PM
Mesting Link : hitps aictsindiawabex comaictsindialj php?MTID: 2 5 1502acef0?

Stage 3: PoC to Product Development
e 26/05/2023-Result for selection of stage 2 was declared.

In the first stage (Ideation to PoC), 23 ideas were shortlisted to work on the prototype
development. Further, on 7, 8 and 9 May 2023, the prototype of these shortlisted teams was




evaluated by a panel of domain experts in the overall supervision of DoCA. In this regard, 11
ideas have been shortlisted for the product development stage.

A list of the 11 shortlisted ideas in the four verticals is as below.

Sr. No | Vertical Submission Id Team NMame Category
1 1 502 Yashwanth Nandi Student
2 1 216 Godaam Innovations Start Up
3 2 106 Isomeq Start Up
4 3 530 MicroGO Start Up
5 3 romatech Faceily
6 3 456 THE BRAINIACS Studenity
7 4 (L=F) SrarormaniTy Heqoe =

8 4 608 SpectralEye Start Up
9 4 463 Acronions Faculty
10 4 254 Mavaya Professional
11 4 609 Shini Unicorns Faculty

Dapartment of Consumer Affairs

Datad 24™ May, 2023
Hrishi Bhawan, New Delhi-01

Result announcement (Stage - [)
Hackathon: Onlon Grand Challenge

This Department had launched & Hackathon for the Grand Challenge for development
of *“Technologies for Primary Processing, Storage and Valonzation of Onions”. Students
(UG/PG/Diploma). Research Scholars. Faculty and other individuals were eligible to
participate in the challenge. Thare were four verticals of the challenge viz.

(&) Improvements in the designs of storage structures

() Pre-harvesting stage

(c) Primary Processing

(d) Valorization: Value addition and utilisation of onson waste

2_ In the first stage (ldeation to PoC), 23 iess were shortlisted to work on the prototype
developrment. Further, on 7, 8 and 9 May 2023, the prototype of these shortlisted teams
were evaluated by a panel of domain experts in the overall superision of DoCA. In this
regard, 11 ideas have been shortlisted for the product development staga.

A list of the 11 shortlisted ideas in the four verticals is as below.

Sr. Mo | Vestical Submission ld Team Marme Calegory
1 1 502 Yashwanih Nandi Student
2 1 218 Godaam Innovations Start g
3 2 108 Isaimeg Start L
4 3 530 MacraGO Start Uy
5 3 487 Feramatech Fiscuily
8 F] 456 THE BRAINIACS Student
7 4 183 Gunurmithy Hegde Fasculty
8 4 B8 SpeciralEye Start L
E] 4 463 Acreniong Faseailly
10 4 254 Mavays Professional
11 4 609 Shini Unicoms Facully




. RAMCO INSTITUTE OF TECHNOLOGY

Approved by AICTE, New Delhi & Affiliated to Anna University

Accredited by NAAC & An ISO 9001: 2015 Certified Institution
NBA Accredited UG Programs: CSE, EEE, ECE and MECH

Achievements of Faculty Members

Other achievements :115

Award received from any agencies

Name of the Faculty

Award Name

Agency Name

Dr.S.Vimal,ASOP/AI&DS

International Young
Researcher (2020-21)

[20R-MSME

Dr.M.Kaliappan ,Prof&
Head/AI&DS

International Engineer
Educator (2020)

IUCEE

Best SPOC NPTEL(2019)

NPTEL

Dr. G. Karthikeyan,
AP(SG)CIVIL

International Engineer
Educator (2020)

IUCEE

Mr.T.Chockalingam,AP/CIVIL

NPTEL Believer
(Jan - Apr 2022)

NPTEL

Dr.K.Vijayalakshmi, Prof/CSE

ICT innovator-Best
CoOrdinator

ICT

Mrs.B.Vijayalakshmi, AP/CSE

NPTEL online course
Programming in Java with a
score of 94% (Elite+Gold) and
securing top 1% among the
certified nationwide

NPTEL

NPTEL online course
Problem-Solving Programming
in C with a score of 91%
(Elite+Gold) and securing top
1% among the certified
nationwide

NPTEL

Dr.K.Vivekrabison, AP/CSE

NPTEL online course
Programming in Java with a
score of 92% (Elite+Gold) and
securing top 2% among the
certified nationwide

NPTEL




S. | Name of the Faculty Award Name Agency Name
No
10. | Dr.V.Anusuya, AP(SG)/CSE IUCEE - completed with IUCEE

11. | Mr.K.VigneshSaravanan, distinction in online course on
AP/CSE Online Teaching
12. | Mrs.N.Nithya, AP/CSE Winners in the Essay IEEE CS, ACM &
competition on Talent CSI
Acquisition organized by IEEE
CS, ACM & CSI in association
with MrRaghunathRamaswamy,
Founder and CEO, Spectrum
Consulting & Author of the
book "FAIL - SAFE HIRING:
Assuring Talent Acquisition”
13. | Dr.M.GomathyNayagam, Secured 3rd Rank inAll India BNY Mellon and
ASP/CSE Level in AI/ML course ISTE
organized by BNY Mellon and
ISTE with Proficiency Level
14. | Dr.V.Anusuya, AP(SG)/CSE Rewarded for their outstanding | AICTE and the
15. | Dr.R.Venkatesh, ASP/CSE contributions as "Primary Ministry of
16. | Mrs.M.SwarnaSudha, AP/CSE Evaluators in Toycathon- Education's
17. | Mrs.S.Manjula, AP/CSE 2021," which was co-hosted by | Innovation Cell
18. | Mrs.N.Nithya, AP/CSE AICTE and the Ministry of
’ Education's Innovation Cell
19. | Dr.M.GomathyNayagam, Red Hat
ASP/CSE .
20. | Dr.R.Venkatesh, AP(SG)/CSE Red Hjtdc‘?”?ﬁed System
ministrator
21. | Dr.I.GethziAhilaPoornima, IUCEE International IUCEE
AP/CSE Engineering Educator
Certification Program Spring
22
22. | Mrs.B.Vijayalakshmi, Zoho
AP(SG)/CSE Zoho Certified Trainer
23. | Mr.K.VigneshSaravanan,AP/CSE
24. | Mr.C.A.Yogaraja, AP/CSE Educator for leading Android | Google Developers
25. | Mr.K.VigneshSaravanan, Educator program offered by
AP/CSE Google Developers
26. | Mr.K.VigneshSaravanan, Microsoft Certified Educator Microsoft
AP/CSE
27. | Dr.R.Venkatesh, ASP/CSE Python Programmer - Infosys Spring
28. | Mrs.M.SwarnaSudha, AP/CSE Certification- Infosys Spring Board
29. | Ms.G.SakthiPriya, AP/CSE Board




S. | Name of the Faculty Award Name Agency Name
No
30. | Dr.M.GomathyNayagam, Completed the Robotic Process | UiPath
ASP/CSE automation-UiPath
31. | Mr.K.VigneshSaravanan,
AP/CSE
32. | Mr.C.A.Yogaraja, AP/CSE Innovation Ambassador MoE’s innovation

training in “Advanced Level”
conducted in online mode by
MoE’s innovation cell &
AICTE

cell & AICTE

33.

Dr.R.Venkatesh, AP(SG)/CSE

Innovation Ambassador
training in “Foundation Level”
conducted in online mode by
MoE’s innovation cell &
AICTE

MoE’s innovation
cell & AICTE

34.

Dr.R.Rajalakshmi ,AP/ECE

April-2022: Tamilnadu
Association of Intellectuals and
Faculty (TAIF) in Best Young
Faculty Award

TNSCST

35.

Mr.D.Gopinath-AP/ECE

Secured I Rank in ECE
Domain of ALTAIR National
Level Design Contest

ALTAIR

36.

Mrs.G.GnanaPriya, AP(SG)/ECE

37.

Mrs.S.Jeeva, AP/ECE

NPTEL Online course
Certification "Discrete Time
Signal Processing" with Elite
score

NPTEL

38.

Mrs.S.Jeeva ,AP/ECE

IUCEE - completed with
distinction in online course on
Online Teaching

IUCEE

39.

Mrs.S.Jeeva ,AP/ECE

Exceptional contributions as
"Primary Evaluators in
Toycathon-2021," which was
co-hosted by AICTE and the
Ministry of Education's
Innovation Cell

AICTE and the
Ministry of
Education's
Innovation Cell

40. Completed the Robotic Process | UiPath
automation-UiPath
41. | Mr.R.DeivaNayagam, AP/ECE NPTEL Certification Course NPTEL

on Python with Data Science
under Elite Category




S. | Name of the Faculty Award Name Agency Name
No
42. | Mrs.G.GnanaPriya,AP(SG)/ECE [UCEE I onal IUCEE
43. | Dr.S.Vairaprakash, ASP/ECE ~EE Internationa
- - Engineering Educator

44. | Mrs.V.SrirengaNachiyar, Certification Program with

AP(SG)/ECE Distinction
45. | Dr.K.Ragavan,AP(SG)/ECE

46.

Mrs.G.GnanaPriya, AP(SG)/ECE

The Basics of PBL" IUCEE
certification conducted by
Australian Catholic University
with Distinction

Australian Catholic
University

47. | Mrs.R.Ramalakshmi, Completed 8 online courses Google-Coursera
AP(SG)/ECE and received “Google Data Scholarship scheme
48. | Mrs.V.SrirengaNachiyar, Analytics Professional
AP(SG)/ECE Certificate” offered by Google-
Coursera Scholarship scheme
49. | Mrs.R.Ramalakshmi, Certificate of Completion with | [UCEE
AP(SG)/ECE Distinction for the course
“Online Teaching” offered by
IUCEE
50. | Mrs.R.Ramalakshmi, Best Paper Award in the IEEE National Engineering
AP(SG)/ECE International Conference College
“Emerging Technologies and
Applications for a Smart and
Sustainable World” Organized by
National Engineering College.
51. | Dr. S. Rajakarunakaran, uLektz Wall of Fame Award — | uLektz
Prof&Head/Mech Top 20 Revolutionary
Education Leaders — 2020
52. Completed IUCEE IUCEE
International Engineering
Educator Certification Program
(ITEECP) with Distinction -
2020
53. Certified Patent Agent (IN/PA- | Govt. of India
4439)
54. Mr.R.Arun Kumar, gntre{)reneurshu?i
AP(SG)/Mech Master Trainer evelopment an
Innovation Institute,
Govt. of Tamil Nadu
55. Annamalai

Mentor

Innovation &
Incubation Research
Foundation




S. | Name of the Faculty Award Name Agency Name
No
56. Institution's
Innovation Council,
External Member V1V§kananda
Institute of
Management Studies,
Coimbatore
57. Ministry of
Mr.R.Arun Kumar, Education's
AP(SG)/Mech Innovation Ambassador zrﬁ/r[llo Cvi tgsﬁe{l)lf
India
58. 1. NPTEL Domain Scholar - NPTEL
Patents and IPR Domain
2. NPTEL Domain Scholar -
Faculty Domain (Advanced)
3. NPTEL Motivated Learner
59. | Dr.K.Basarikodi, Prof/Maths special appreciation award for | ISTE-SRMC
her effort as coordinator to
conduct ISTE-SRMC for the
school students of
Virudhunagar District.
60. | Mr.Anish Alfred Vaz, Best Paper Award for "The Trans Stellar Journal
AP/English Means of Escaping Hierarchical
Supermacy as Depicted in select
Black Vernacular Folktale" from
Trans Stellar Journal Publications
on 31.08.2017
61. | T.Vigneswari, AP(SG)/Physics Best Paper Award KPR Institute of
62. | G.Kanthimathi, ASP/Chemistry | for “Superparamagnetic Engineering and
properties of iron oxide Technology,
nanoparticles Coimbatore

using vitexnegundo leaf extract
by green synthesis method and its
antimicrobial activity against
wound pathogen”,

from International Conference on
Advanced Technologies in
Chemical, Construction and
Mechanical Sciences
(ICATCHCOME 2023),
Organized by KPR Institute of
Engineering and Technology,
Coimbatore, 09 February, 2023 &
10 February, 2023




Professional society executive member

S. No | Name of the Faculty Name of the Professional Society

l. Dr.M.Kaliappan, Prof&Head/AI&DS ISTE

2. IE(I)-Life member

3. CSI- Life member

4, Dr.S.Vimal, IEEE

5. ASP/AI&DS ACM

6. ISTE

7. Mrs.B.Revathi, AP/AI & DS ISTE

8. Dr. S. Rajakarunakaran, Prof&Head/ MECH ISTE National Executive Member

9. SAE Management Committee
Member, Tirunelveli Division

10. Dr.S.Dharmar, ASP/Civil

1. Mrs.D.Darling Helen Lydia, AP/Civil

12. Mrs.A.Leema Margret, AP/Civil

13. Mrs.R . Kalaimani AP/Civil Life Time Member-ISTE

14. Mr.V.Ragavan, AP/Civil

15. Dr.M.Indhumathi,ASP/Civil

16. Mr.T.Chockalingam, AP(SG)/Civil

17. Dr.M.Indhumathi,ASP/Civil MIE

18. Ms. R.Ramalakshmi, AP(SG)/ECE ) )

19. | Ms. G.GnanaPriya, AP(SG)/ECE Life Time Member-ISTE

20. Mr.R.Arun Kumar, AP(SG)/Mech Life Member - Indian Society for
Technical Education

21. Associate Member - The Institution
of Engineers (India)

Syllabus committee member:

1. Dr. S. Rajakarunakaran acted as Syllabus Committee member M.E. Industrial Engineering &
M.E. Industrial Safety Engineering

2. Dr.K.Vijayalakshmi, Prof/CSE,acted as Syllabus Committee member for Anna University
PG Regulation R-2017,2021.

3. Dr.T.Vigneshwari ,AP(SG)/Physics-acted as a Sylalbus committee review member for
Engineering Physics -1 & II (Theory & Practical) I PACR amasamy Raja Polytechnic
College,Rajapalayam in 2021

4. Dr. M.Anand, ASP/English acted as PACR Polytechnic Sylalbus Committee members for
English(Since 2019)

5. Dr. G.Kanthimathi,ASP/Chemistry,Syllabus committee member for the subject Engineering
Chemistry I & II and Engineering Chemistry Practical I &II for the Institution P.A.C
Ramasamy Raja Polytechnic College ( Autonomous ), Rajapalayam on 25.05.2021




Margdarshak

1.

Dr. S. Rajakarunakaran, Prof.& Head/Mechanical AICTE-Margdarshak Member from
23/06/2021

NBA Mock Audit expert member

1.

Dr. S. Rajakarunakaran, Prof. & Head/Mech acted as an “Expert in the NBA documentation
processes- NBA Mock Audit” organised by PSR Engineering College, Sivakasi, NSR
Institute of Technology, Sontyam, Visakhapatnam, SSM Institute of Engineering and
Technology, Dindigul, Anna University, Chennai, Shadan College of Engineering and
Technology, Hyderabad.

Dr. P.Suresh Kumar, ASOP/Mech acted as an “NBA Mock Audit” organised by
AnjalaiAmmalMahalingam Engineering College, Thanjavur and Shadan College of
Engineering and Technology, Hyderabad

Dr.M.Kaliappan, Prof&Head AI&DS acted as NBA Mock Audit Committee member in
Sadhaan College of Engneering ,Hyderabad and Anjalaiammal Engineering College,
Thanjavar.

Others

1.

Dr. S. Rajakarunakaran Prof.& Head/Mechanical acted as Academic Board Nominee in
Sankar Polytechnic College, Sankar Nagar

Mr.R.Muruganatham AP/Civil, Mr.A.ManickaMammallan AP/Civil &Mr.V.Ragavan
AP/Civil certified that trainer for Vayumitra Training offered by NIWE (a unit of MNRE)

3. Dr.M.Indhumathi ASP/Civil,certified that Approved Valuer from IOVRVF

Mr.T.Chockalingam, AP(SG)/Civil Engineering has completed the innovation Ambassador
Traninglnnovation Ambassador - Advanced Level organized by Ministry of Education.

MrD.KarthikPrabhu AP(SG)/EEE acting as a certified trainer for Vayumitra Training offered
by NIWE (a unit of MNRE)

Mr. S. MeenakshiSundaravel, AP(SG)/EEE acting as a certified trainer for Vayumitra
Training offered by NIWE (a unit of MNRE)

Mr.E. Thangam, AP(SG)/EEE acting as a certified trainer for Vayumitra Training offered by
NIWE (a unit of MNRE)

Ms.B. Vijayalakshmi, AP(SG)/ CSE participated as programme committee member and
reviewer in the International Conference on Computer Vision and Robotics (CVR 2023) held
during Feb 24-25, 2023, India

Dr.M.GomathyNayagam, Assoc. Prof/CSE, received recognition certificate of review the
journal paper in Measurement: Sensor (Elsevier)



10.

11

12.
13.

14.

15.

16.

17.

Dr. B. Deepa Lakshmi, ASP/EEE acted as reviewer in the International Conference on
Distributed Computing and Electrical Circuits and Electronics ICDCECE-2023 which was
organized by Ballari Institute of Technology and Management, Ballari, Karnataka in
association IEEE Bangalore Section.

. Dr. A. Lakshmi, ASP/ECE, received recognition certificate of review of the Journal papers in

Biomedical Signal Processing and Control, Elsevier and Computers in Biology and
Medicine, Elsevier

Dr. R. Rajalakshmi, AP/ECE acted as a reviewer in Journal of Intelligent & Fuzzy Systems
Ms.R.Chandralekha, AP/ECE acted a reviewer in IEEE International Conference on
Integrated Circuits and Communication Systems (ICICACS-2023) which was organized by
S.L.N. College of Engineering, Raichur, Karnataka

Dr.B.Deepa Lakshmi, ASP/ECE acted as a reviewer in IEEE Sponsored Conference on
International Conference On Distributed Computing And Electrical Circuits And Electronics
(ICDCECE-2023) which was organized by Ballari Institute of Technology and Management,
Ballari, Karnataka

Dr. S. Vimal, Associate Professor/Al & DS received the International Young Researcher
Award 2022 instituted by the International Institute of organized Research (I20OR) which is a
registered MSME with the Ministry of Micro, Small and Medium Enterprises, Government
of India and is advocating Academic and Research Programs for API and Career
Advancement Scheme.

Dr.S.Vimal, ASP/AD for the completion of the "Postdoctoral Fellowship Program" at the
Telecommunications Engineering Graduate Programme, Federal Institute of Science,
Education and Technology of Ceara, Fortaleza-CE, Brasil, from February, 1st 2022 To
January, 31st 2023 the project entitled "Artificial Intelligence and Block chain based
sentiment analysis of clinical data investigation for healthcare sector " A presentation was
held with Zoom meeting on 02.03.2022 and he is cordially invited to visit the Federal
Institute of Science, Education and Technology of Ceara, Fortaleza-CE, Brasilting during
June - July 2023.

SCIVAL- ELSEVIER released TOP 500 authors in all universities list, In Anna university
affiliated institutions,

CSE background Ranking :

Dr.S.Vimal, Asso/AD have ranked 4th place out of top 513 authors
Dr M.Kaliappan, prof & head/AD have ranked 145th place

Overall Ranking in top 500 authors:

DrRajakarunakaran sir, VP,Prof and Head/MECh have ranked 369" Place
Dr .M. Kaliappan, prof & Head/ AD have ranked 470" place
Dr.S.Vimal, Asso/AD have ranked 20th place out of top 513 authors



18.

19.

20.

21.

22.

23.

Dr. S. Vimal ASP/AI & DS to Chair the technical session in the 5th International Conference
on Computational Intelligence in Pattern Recognition(CIPR-2023) to be held at Techno
Main, Salt Lake, Kolkata, W.B. during MAY 27-28, 2023

Dr. T.Vigneswari, AP(SG)/Phy received the Best paper award in the International
Conference on Advanced Technologies in Chemical, Construction and Mechanical Sciences
(ICATCHCOME 2023), Organized by KPR Institute of Engineering and Technology,
Coimbatore during 09 -10 February, 2023.

Dr. K. Jeyapappa, AP/Phy received the Best paper award in the International Conference on
Advanced Technologies in Chemical, Construction and Mechanical Sciences
(ICATCHCOME 2023), Organized by KPR Institute of Engineering and Technology,
Coimbatore during 09-10 February, 2023.

Dr.M.VenkateshPerumal, AP/Chemistry received the Best paper award in the International
Conference on Advanced Technologies in Chemical, Construction and Mechanical Sciences
(ICATCHCOME 2023), Organized by KPR Institute of Engineering and Technology,
Coimbatore during 09-10 February, 2023.

Dr.M.VenkateshPerumal, AP(Sr.G)/Chemistry acted as a reviewer in Letters in Drug Design
& Discovery (Bentham Science Publishers).

Dr. S. Vimal/ASP Al &DS have been invited as Jurie for the Hackathon Contest to be held
on April 29, 2023 Organized in association with Bevy Networks(Bangalore and Tirunelveli)
Smack Coders(Tirunelveli)
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