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About This Book

_ Every year, communication technologies break through new limits, and the rate of

development is no secret. There is a lot of room for improvement, which allows us
to discuss the newest developments and forecast future trends. This book aims at
offering new ideas and an in-depth information on the research findings in the field
of communication and networks and contains the original research work presented
at the Virtual International Conference on Futuristic Communication and Network
Technologies (VICFCNT 2021) held on 10-11 December 2021 in Vellore Insti-
tute of Technology, Chennai. Problems, challenges, prospects, and research findings
in communication and network technologies are the primary topics of discussion.
The book is published in two volumes and covers cutting-edge research in cyber-
physical systems, optical communication and networks, signal processing, wire-
less communication, antennas, microwave engineering, RF technologies, Internet of
things, MEMS, NEMS, wearable technologies, as well as other contemporary tech-

nological advances. This book presents state-of-the-art innovations in the field of

communication and offers promising solutions to many real-world problems. It will
be a valuable resource for individuals to expand their knowledge and enhance their
_research ideas, as well as channelling them in the ideal direction for future research

in these areas.
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BT Classification Using Deep Learning__}r
Techniques from MRI Images—A Review

M. Neethu and J. Roopa Jayasingh

Abstract Cancers are the vast reported diseases leading to death. all over the world

in last decade. Brain tumours have a major role among them. The analysis of malig-
nance can be done only through biopsy test now, which is to be performed after
a surgery. There are many researches under progress (o find the malignance of
tissues, by studying the scanhcd_}mngcs._ Artificial Intelligence is a very useful tool
to perform analysis of databases. The new methods must allow the specialist to do
the tumour detection more easily, @and this p:lhcr studies about various researches
already progressed in this area and suggests the most appropriate methods for each

stage of image classification.

Keywords Brain tumour - Artificial intelligence - Biomedical image processing

Accuracy

1 Introduction

. Trrespective to the rate of developments in the fields of medicine and technology,
- - the number of new cases identified with different cancer dieses is increasing every
" day. This is considered as a significant problem to be addressed seriously for the
well-being of entire humankind itself. Among all the cancers, brain tourer is playing
_a vigorous role. In the USA alone, about 23,000 fresh cases were reported in the
* year 2015 [1]. This number gradually increased in the following years is reached
to’ approximately 80,000 fresh cases in 2018. A painful fact is that both children
and adults are equally affected. There are different types of brain tumours. Different
types and their share can be summarised as: Meningioma—36.3%, Gliomas—26.5%,
Pituitary tumours—16.2% and other types together (Medulloblastoma, Lymphomas,
etc.)—21%. It is nevertheless to say that the timely identification and accurate detec-
tion are very important in the treatment. The three important things which decide the
possibility of curing are the degree of tumour, the pathological type and category in
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;
which tumour belongs. The brain cont

; ains tissues and nerve cells (o regulate each and
every action of whole body

»and 1t is the most complicated part in human body itsell.
Every cell has its own capabilities and functions. Cells develop and normally function
ordinarily. Some cells show reduction in their proficiencies by stopping the growth
and then become atypical. When the number of such abnormal cells increases, they
form a tissue and we call it as tumour. Such irregularly propagating tissues formed
by a bulk group of atypical cells in the brain are called as brain tumours [2-4].

- For the treatment for the prevention of further spread and cure of cancer discases,
anaccurate identification of stage and kind of tumour is required. Magnetic resonance
imaging (MR1) is used all over the world by radiologists for this purpose [5]. l'Ihc
physical features such as shape, size and position of organs or tissues can be obtained
by magnetic resonance imaging technique, without application of high Inlcm.;lly
lonising energy [6]. These images are rich enough to study and gcm‘:rully.pmctsc.
depending on the efficiency of equipment. Most important udvzmtagf’: of MRI ln‘mg'm gl
technology is that it provides accurate guidance for locating the su rg;_c;_a__l_ L_l;:._-:_:_m_n.:,nf mc
avoiding the thoracotomy or laparotomy procedures for diagnostic purposes. Brain
tumouri\iRI is using three-dimensional multiband imaging technologies, which he‘l.ps
the medical practitioner to locate the lesion area accurately. The 3D teclmoIng)lf Eqn
provide exact coordinate position when compared to old 2D te'chnology. The 31 -)l J'I:l

imaging provides the anatomy in three planes, namely sagittal, axial u-nd LOl-(‘)ThI. ;
Moreover, the brain MRI technology also provides diverse structures of one tissuc,
by applying different development sequences, known as a multimodal MRI ou.lp‘ul.
There are four modes or sequences in brain MRI imaging, based on lhfa R'epeuflon
Time (RT) and Time to Echo (TE) auxiliary conditions selected while imaging,
namely T1 weighted, T2CE mode, T2 weighted and FIuid-Altenuz}ted In}’f:rsmn
Recov-ery (FLAIR) mode. The different sequences are aiding to inve-sugale chl;f‘ercnl
features of same tumour [7]. Application of machine learning techniques are for the
faster analysis and accurate detection of information from MRI in_‘nages [S]. .
The brain tumour segmentation methods existing now, automatic as well as semi-
automatic methods, can be categorised broadly as techniques based on generative
model based and techniques based on discriminative model [8]. The statistics gained
via probabilistic image atlases are essential for generative mQ_d_ell-b‘z}ﬁéd~segn\1;gn.tg.._
tion techniques. Based on this prior information, the brain tumour segmentation is-.__
modelled as an outliner detection problem. Unlike generative models, in‘discrimina-=

¢ . S 4 e b, Wy B
tive model-based techniques, the problem is solved by pattern classification setting. - NEe
i

In other words, classify the image voxels of tissues as normal or a}i:ni "rzﬁliill,_ based on ' '}
features of MRI images. Obviously, the performance of later modelsigreatly depends
on the algorithms using for the feature extraction and cIassiﬁcal}Onl 6I\MRI outputs. . {I;_j'x f
The image features adopted for brain tumour segmentation studies ar&yarious, e.g.

"

T4

local histograms, image textures, structure tensor eigen values, 'é'tth.uEQ_l_;\Eﬁt*paltcni 2 ?
classification, among different available algorithms, most popular is Supphdi't‘\?e'ciﬁiﬁ;:.\__._,
Machines (SVMs) [9] and Random Forests [10].- Image classification [1 1], object o
detection [12] and semantic segmentation [13] are done with an improved accuracy by

adopting deep learning techniques in recent studies. There are several methodg based

on deep learning techniques, which are using for image segmenigon Qﬁﬁggg;ﬂ}ﬂg}aearing and
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BT Classification Using Decp Learning Techniques from M
n better perlfor-
Convolutional Neural Network (CNN)- -based methods WLIL']S::“:VVU{, also 1Ir|ul in
mance than other methods. The three- _dimensional CNN mode

some studies for the segmentation of BT MRI outpuls.

2 Literature Review

Mr. Sunil Mahajan et al. in their research used the Soltmax los.s [LII?ClIOﬂ, a dccl_])
learning technique, for classification in the brain tumour detection [rom 3D MR
images. This method.has reduced the risk of overfilting than ecarlier studies. At the
same time, it failed to evaluate the detection method for a large database, which is
the most important factor on accuracy of results [14].

a hybrid model, which

Ahmet Cinar and Muhammed Yildirim together developed
is a modification based on Resnet50 architecture, for the classification of images.

Resnet50is a hybrid CNN ‘model which belongs to deep learning technique. Softmax
~loss ‘function is also used in this before the final classification. This eight-layer
method had high accuracy. rate. The drawback of this classification technique is
high computational complexity [15].

Gawad et al., had done the brain tumour detection from MRI ou lputs using an opti-
mised edge detection technique. Balance Contrast Enhancement Technique (BCET)
is used for improving the features of medical images, and then, the edge detec-
tion is achieved through Genetic Algorithms (GAs). In this research, the method
improved image features well to deliver improved image characteristics. But, much
more iterations are required to obtain a better classification result [16].

Li et al., have developed the multi-CNN, a combination of multimodal informal
fusion with Convolutional Neural Network, for improving -the .accuracy of brain
tumour detection from 3D images. This.method had shown good localisation and
provided detection of sharper edges effectively. Currently, this is tested with a small -
dataset only and has to be tested for larger datasets that- include different ages and
races to ensure its probability and failed to extend it in oth_er medical applications.

too [7].
Noreenetal., had tried another deep learning model, which is based on the concate-

—
I oL
- AL

=
o
it 7

L ]

nation approach. The research includes two models: DenseNet201 and Inception-v3,

with Softmax as classifier. These methods had shown good performance in tumour
detection. When iterated with large number of layers on the pre-trained models, his

method was failed in applying fine tune techniques [2].
Saba et al., had tried with one method for segmentation and another one for fine

turning, the GrabCut method and VGG 19 Transfer Learning model, respectively.
This method also had shown good performance in terms of tumour detection. The
drawback of the method is its high running time [17].

Hazhemzehi et al., tried to develop a hybrid model by using the Neural Autoregres-
sive Distribution Estimation (NADE) technique with CNN. Unlike other researches,
this method for image classification had not only smoothened the boundaries of
MRI images and removed the unsought features, but also extracted the advantageous
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features required. The m
NIty is the major setback of this

method [3].
Zhao et al.. had developed a dee

ASsIve computationg] comple

Random Fields (CRFs) with F ‘1’ l(‘:lrn!ng model by combining Conditional
S ully Convolutional Neural Network (F-CNN). Even

ﬂ‘lou( h ll‘le n.] al ) o
= Clh()d as 1: "l g 3 i ) ) L3

3 Challenges

The Ch‘f“c“ges addressed in different brain tumour detection studies may be
summarised as below.

The 2D F-CNNs and CRF-RNN method is developed for brain tumour segmenta-

_ tion. Image slices are utilised as the training data. Training is done using CRF-RNN
and fine tuning is done by using an integrated model of CRF-RNN with F-CNN.
The segmentation performance of this network may be degraded as the number of
¥nages’ pixels for different classes is different in slices [18].

In [16], the major drawback of the method is low accuracy of detection, which
mostly depends on the images selected for training. In this proposal, the time for
training is considered for the training of samples, as a function of count of images
used. In order to achieve an improved accuracy-speed trade-ofl, the count of images
using to train may be varied.

The challenge in the concatenation approach lies in two venues. In the application
of the techniques for fine tuning, the pre-trained models may be trained with a greater
number of layers. And, for the classification purpose, data augmentation techniques
may be applied with scratch-based models [2].

The deep learning method improved the accuracy in detection and classification

“of not only brain tumours but also other types of tumours along with it. Moreover,
this method decreased the time for computation and increased the accuracy~.The
challenge lies in implementing the detection method for large datasets [14]:;‘ A N

Itis nevertheless to say that it is a challenge to detect the edges of any MRI ou/lpu't's‘:“““\"‘
accurately. Regarding precise diagnosis of disease, the accuracy in deleclio‘p‘i /c’EmCdl_ :
and important. The inaccuracy in availed data is the most identified constrgint in the

~ analysis of MRI outputs. g [ .

\\
4 Proposed Methodology i g /]

This research primarily focussed to design and develop a novel method for the detec-
tion of brain tumours from MRI images. An optimisation algorithm for this purpose
will be major contribution committed by research. In bird’s-eye view, there are five
stages of iterations included in the procedure, namely region of interest (Rol) extrac-
tion, preprocessing, segmentation, feature extraction and finally the classification.

iTeh Gentie (Autanomons)
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Ilig. 1 Block diagram of the proposed brain tumour detection process

The thresholding-based Rol extraction module will be the primary-one which is -
intended to give the regions in the image for further stages of study. In order to
remove the noise in these extracted features, a preprocessing module is designed.
The T2F135 filter is preferred in this module. The Fuzzy C-Means (FCM) clustering
algorithm will be used for the segmentation of the image features, after preprocessing
[19]. The fourth module is dedicated for the extraction of features from segmented
images. Fifth module is designed for feature extraction. To extract the appropriate
features only, the operation is done by using texton features and curvelet transform-
based features. The final and most prominent module is classification module. It is
proposed to perform the classification from extracted features of MRI images by
using a new CNN-based technique [20]. After preparing the proposed optimisation
algorithm, the classifier is to be trained by using it. Hence, the developed algorithm
will be the combination of two algorithms. The implementation of this will be on
MATLAB and the dataset to be employed in [21]. Analysis of performance based on
different parameters is inevitable to know the good and bad of new solution. Accu-
racy, specificity and sensitivity are to be analysed in depth and breadth. A comparative
study is to be performed by using the above-mentioned performance matrices. The
proposed algorithm is to be compared with [14, 15] and [18] in depth. The following
- block ‘diagram-depicts- the stages-of-proposed-research-for-brain tumour detection

from MRI outputs, in a nutshell (Fig. ).

5 Conclusion

The necessity of very reliable and dependable algorithm for the detection of brain
tumours [rom other tissues is the need of the time. There are various studies which
are being progressed on this account too. Since even a narrow wrong approximation
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may lead to the drastic negative outcomes, which ¢
“medical scienc and impr: :
";}‘;‘1:1"01l(;-winlt'r C e’[ lh? new and improved algorithms are still relevant (o develo
”I‘I'lreeholdinc:c OI;C I;b-lonb = n}ade, based on the review of various research workls)'l
,-Imo;: e C,umet 10d s shown highest effectiveness for the Rol extraction of medic 1i
ages. For the seementati — : N
il inlny Bg:l;-nfidllgn };lOCCSb, sparse FCM teclnique is showing depend-
ably g SUults, » tor the feature extraction i
Oy 8 res) 2 among all tried methods I
Wi N . o 10ds, curvelel
e 1\Sht§unfi n;oat reliable one. The most important part of diagnosis is clas-
| .ﬂ“m_i[mn.g H ous a \-ranmge_s__ar_u_:i_mc_or_npatibi_]i_[ies were accounted in the current
5 bd 1 5. Hence, 1t 1s proposed to combine more than one Al-based classification
10dels to develop a dependably good algorithm.

an never be tolerated in the field
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Abstract: The paper introduces a Smart Bike Safety System, powered by an Ardyin Uno, i
. \ ; ‘46

enhances rider safety using advanced sensors and communication modules C"mponf,
. -~ o . .m.

- lude an accelerometer, shock sensor, NEO-6M GPS module, and HC-05 Bluetooh Mody,

. T haon Bossentin ErAES o ridn
all compactly powered by a LiPo battery The system's locus 1s on accident preveny o
analvzing data [rom sensors (0 detect significant changes In the bike's motion. In Case of 4
accident, GPS updates the bike's location, and Bluctooth communicates with a dedicate,

mobile app. The app displays accident alerts, allowing users to confirm or dismiss Upor
confirmation. the system notifies rescue agencies for a prompl CmErgency response. g
system combines real- time sensor data, accuratc location (racking, and seamlesy
communication, aiming to enhance rider safety by providing timely alerts and Initiating

emergency measures in case of an accident.
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6G OPTICAL AND WIRELESS COMMUNICATION

NETWORK FOR IOT APPLICATIONS
A Anakha, R Rajkumar, Mredhula 1.
Department of Electronics & Communication
NCERC, Pampady
Abstract: 6G, the future of wireless communication networks, is poised to redefine (i i

landscape of loT (Internet of Things) applications by delivering unparalleled capabilities i

terms of data rates, low latency, and massive device connectivity This is a succinet over ioh

of the potential of 6G optical and wireless communication networks in powering advanced I0 5‘

apphications. The merging of optical and wireless technologies in 6G presents a pmcntiu!

/ e 7\‘59%1{0" fgr meeting the varied demands of Jo applications, en ympassing ultra-high dalec;
// " rates, minimal latency, energy efficiency
[/

wireless) communication  technologies

-and strong security. Theperad-between optical an
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goal of CPR 1s to mamtain blood cwculation and supply vital organs with oxveen unn
prquSlOIlal medical help amves. CPR s a enitical skill that can be learned throueh forma
1 ¢ This nane o a | ' ' ' " |
training courses. This paper propose a frugal device with optimized assistance i the CPR

procedure. This device continuously monttors the pressure ol the compression and whenes o
the pressure c.xcccds the threshold value, the airbag deflates thereby damping the excess
pressure reaching the optimum value.
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| , o
f; ADVANCED BIOSENSORS FOR VARIOUS VIRUS DETECTION
Ambika S, Anooja I3
Department of Electronics & Communication
NCERC, Pampady

~ Abstract: For the past few decades, the mankind has been prone to many decadly viruses, which

are still a threat to our survival. Influenza, Ebola, Zika, Nipah, and recently C ovid-19 and some
 But vaccines and

d late results cause
velopments in the

of the major viruses that cause pandemic and epidemic across the globa
necessary. For effective hold, early detection are required, false results an
l'l.Sk in peoples’ lives. In this paper we are going to sec the reeent de
biosensors to detect the viruses. Electro-chemical based micro-b1osensors, protein-based, nano-
photonic based, DNA based, nanomaterial based biosensors arc developed on reduced size.
low cost for detection. A detailed look and understanding about these sensors arc featured here.
As in future more ideas incorporating loT can be done for effective detection

-
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| COMPACT AND WEARABLE VENTI LATOR
SYSTEM FOR ENHANCED PATIENT CARE
Ajay Krishna K, Anuchand P C, Sanjay M, Sreelakshmi V N, Asha Arvind. Dr. V.
Balamurugan
Department of Electronics & Communication
Ahalia School of Engineering & Technology

Abstract: Developing an innovative response to the challenges presented by the COVID-19

emic, our initiative strategically addresses the pressing issue of ventilator shortages and
cal facilities. The primary focus is on the creation ol
mbedded systems technology. Inspired by the surge

pand
the intricacies of patient care within medi

a compact and wearable ventilator using ¢
in mechanical ventilator designs during the pandemic, our proposed system evolves from a

~ simple, cost-effective device to a sophisticated solution tailored to meet the specific demands
The urgency in healthcare, compounded by the

of pulmonologists and medical practitioners.
limited availability of ventilators, underscores the critical need for a portablgyand eftective

solution. Traditignal ventilators are complicated due to challenges such as si
and complexity, tconﬁpin'g’,ﬂié'ir‘usc to medical facilities and clevating the s

infections. To combat these issues. our project seeks to design a smaller, Mo

ol sgcortiarny
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