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Preface

Welcome to the rapidly evolving realm of Mobile Radio Communications and 5G
Networks—a comprehensive exploration of the transformative landscape that defines
our interconnected world. In an era where communication technologies continue
to shape the way we live, work, and connect, this book endeavors to provide a
nuanced understanding of the intricate dynamics that underlie mobile radio commu-
nications and the revolutionary impact of 5G networks. The journey through this
book begins with an insightful overview of the historical evolution of mobile radio
communications, tracing its roots from the early days of wireless telegraphy to the
current era of unprecedented connectivity. The narrative unfolds to capture the pivotal
moments and technological milestones that have propelled the field forward, laying
the groundwork for the cutting-edge solutions that define our present and shape our
future. This revolutionary leap in wireless technology transcends the boundaries of
its predecessors, promising not only faster data rates but also ushering in a new
era of connectivity marked by ultra-low latency, massive device connectivity, and
unprecedented reliability. This book aims to serve for, industry research professionals
who are currently working in the field of academia research and research industry
to improve the lifespan of the general public in the area of recent advances and
upcoming technologies and other emerging broadband wireless networks, WLAN,
WPAN, and other homes/personal networking technologies, Pervasive and wear-
able computing and networking, Small cells and femtocell networks, Wireless mesh
networks, Vehicular wireless networks, Cognitive radio networks and their appli-
cations, Wireless multimedia networks, Green wireless networks, Standardization
activities of emerging wireless technologies Power management, Signal Processing
and energy conservation techniques.

Readers will explore the technical intricacies of 5G networks, dissecting the archi-
tecture, protocols, and key enabling technologies that form the backbone of this
transformative communication paradigm. Beyond the technicalities, this book also
delves into the practical implications and real-world applications of mobile radio
communications and 5G networks. From smart cities and autonomous vehicles to
the Internet of Things (IoT) and augmented reality, the impact of these technologies
on diverse sectors of society is far-reaching. Understanding these implications is
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crucial for stakeholders ranging from engineers and researchers to policymakers and
business leaders. In assembling this book, our goal is to provide a comprehensive
resource that bridges the gap between theory and practice, offering a holistic perspec-
tive on the intricate world of mobile radio communications and 5G networks. For the
proper review of each manuscript, every received manuscript was first checked for
plagiarism and then the manuscript was sent to three reviewers. In this process, the
committee members were involved and the whole process was monitored and coor-
dinated by the General Chair. The Technical Program Committee involved senior
academicians and researchers from various reputed institutes. The members were
from India as well as abroad. The technical program mainly involves the review of
the manuscript.

An overwhelming response was received from the researchers, academicians,
and industry from all over the globe such as USA, France, Germany, Oman,
Malaysia, Nigeria, etc. The manuscripts were received from pan-India with places
such as Punjab, Himachal, Uttar Pradesh, Maharashtra, Tamil Nadu, Chhat-
tisgarh, Telangana, Rajasthan, Uttrakhand, Kerala, Odisha, Rajasthan, Uttar
Pradesh, Delhi, J&K, Andhra Pradesh, etc. The authors from premium institutes
IITs, NITs, Central Universities, NSIT, PU, and many other reputed institutes partic-
ipated in the conference. The conference has had an acceptance ratio of 16.5%.
Organizers of MRCN 2023 are thankful to University Institute of Engineering and
Technology, Kurukshetra University, Kurukshetra (UIET, KUK), which was estab-
lished by Kurukshetra University in 2004 to develop as a “Centre of Excellence” and
offer quality technical education and to undertake research in Engineering and Tech-
nology for providing the necessary resources to organize such a mega event. UIET,
KUK under the dynamic leadership of Prof. (Dr.) Som Nath Sachdeva, Honor-
able Vice-Chancellor, Kurukshetra University, Kurukshetra, and Prof. (Dr.) Sunil
Dhingra, Director UIET, KUK, has established itself as a role model for Engineering
and Technology Education not only for the State of Haryana but for the world over
to meet the challenges of the 21st century.

The editors would like to express their sincere gratitude to the Patron of the
Conference MRCN-2023 and Honorable Vice-Chancellor, Kurukshetra University,
Kurukshetra Prof. (Dr.) Som Nath Sachdeva, Director UIET, KUK, and Dean Engi-
neering and Technology Kurukshetra University, Kurukshetra, and Convener of the
Conference Prof. (Dr.) Sunil Dhingra, Dean of Colleges, KUK Prof. (Dr.) Anil Vohra,
Keynote speakers Dr. Dinesh Kant Kumar, Professor at RMIT University, Melbourne,
Dr. Rangaraj M. Rangayyan, Professor Emeritus of Electrical and Computer Engi-
neering, University of Calgary, Alberta, Canada, Dr. Utkarsh Srivastava, Western
Michigan University, USA, Dr. S. Jagannatham, Missouri University of Science
and Technology, USA, Dr. Shivakumar Mathapathi, Adjunct Faculty—Santa Clara
University and UC San Diego Extension, Co-Founder of Dew Mobility USA, Co-
Coordinator of MRCN-2023 Dr. Vijay Garg, all the General chairs, Plenary speakers,
Invited Keynote speakers, Reviewers, Technical Programme Committee members,
International Advisory Committee members, and Local Organizing, Committee
members of MRCN-2023; without whose support, the quality and standards of the
conference could not be maintained. Special thanks to Mr. Aninda Bose Executive
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Editor, Springer Nature Group and his team for their valuable support and guidance.
Over and above, we would like to express our deepest sense of gratitude to UIET,
Kurukshetra University, Kurukshetra, for hosting this conference.

We extend our gratitude to the contributors, researchers, and industry experts
whose insights and expertise have enriched the content and ensured the relevance
of this volume. As we navigate the pages that follow, let us embark on a journey
of discovery—one that transcends technological boundaries, embraces innovation,
and sheds light on the future of communication. Mobile Radio Communications and
5G Networks beckon, and the possibilities they unfold are as limitless as the human
imagination. We extend our heartfelt gratitude to Springer for their unwavering
commitment to academic excellence and for bringing the proceedings of our research
to a global audience.

Kurukshetra, India Nikhil Kumar Marriwala
Kurukshetra, India Sunil Dhingra
Solan, India Shruti Jain

Melbourne, Australia Dinesh Kumar
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Deep Learning Assisted Diagnosis )
of Parkinson’s Disease oo

Vipransh Aggarwal, Shruti Jain, Monika Bharti, Himanshu Jindal,
Rohan Rana, and Vibhav Ahuja

Abstract A neurodegenerative condition that affects the elderly is Parkinson’s
disease (PD). A crucial first step in giving quick medical attention is the early diag-
nosis of PD. The field of artificial intelligence has recently paid increased attention
to computer-assisted approaches for PD identification. The suggested method is a
strong contender for identifying PD patients. The results of PD symptom monitoring
using cost-effective computer tools are useful in telemedicine applications. In this
paper, a model is designed to detect PD using an online dataset. Images were resized
and analyzed which were classified using the Convolution Neural network (CNN). In
novelty, the use of the Nearest Neighbor is used in the Pooling layer. 93% accuracy
is attained using the proposed model which results in a 12.9% improvement over
other state-of-the-art techniques.

Keywords Parkinson’s disease + Convolution Neural network

1 Introduction

Parkinson’s disease (PD) is a neurodegenerative disorder, or neurological system
or degenerative disorder of the central nervous system. It is illustrated by indica-
tions like postural instability, tremors at rest, rigidity, and bradykinesia. A scarcely
noticeable tremor in one hand could be the first sign [1, 2]. Although tremors are
typical, the disease can also produce stiffness or slowdowns in movement. In Western
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Europe, the prevalence of PD, also known as, is 160/100,000, or about 4% of the
population over the age of 80. PD is also known as Parkinsonian syndrome, Asynu-
cleinopathy, Parkinsonism, paralysis agitans, shaking palsy, or Hypokinetic Rigid
Syndrome (HRS) [3, 4]. Nerve cell damage in the brain causes dopamine levels to
drop, leading to the symptoms of Parkinson’s [5]. It is a progressive degenerative
disease of the brain due to the loss of dopamine-producing cells. PD is very difficult
to diagnose as there is no standard test [6, 7]. No two people have the same set
of symptoms. The symptoms of PD are similar to the symptoms of other diseases,
leading to higher chances of misdiagnosis [8]. PD is difficult to diagnose because it
has so many different symptoms and each person has a combination of symptoms.
Tremor is the most obvious, but there is far more Essential Tremor than Parkinson’s
tremor so it’s not a conclusive indicator. Before diagnosis one may feel pain in the
extremities, cramping, loss of smell, and sleep disturbances [9, 10]. Many symptoms
would cause someone to seek out the help of a different kind of doctor who is unfa-
miliar with Parkinson’s. Someone with PD may be treated for years with a diagnosis
of another malady before a neurologist who is a movement disorder specialist finally
recognizes their PD [11, 12]. Parkinson’s disease occurs when nerve cells (neurons)
in the basal ganglia (an area of the brain that controls movement) (as shown in
Fig. 1) [13] become dying or impaired. These nerve cells produce dopamine, a brain
chemical that causes the movement problems of Parkinson’s.

Simons et al. carried out one of the earliest investigations on FEE in Parkinson’s
sufferers [14]. They employed social interaction movies to elicit reactions from
patients. Facial measurements, self-questionnaires, and subjective measurements
based on the Facial Action Units (FAUs) are described to record the films. 44 individ-
uals were examined by the authors in total (25 healthy controls and 19 PD patients).
According to the study’s findings, patients are less able to produce spontaneous facial
expressions. Based on the patients’ bradykinesia, Bowers et al. [15] concluded that
the patients’ deliberate facial expressions would be slower and smaller in ampli-
tude than those of healthy controls in 2006. The entropy in temporal variations of
the frames was determined after a frame-by-frame analysis of the patient’s movies.
The findings demonstrated that entropy was higher in healthy controls than in the
sick. The patients took longer to attain a peak in their facial expression, according

Fig. 1 Basal ganglia in
Brain [13]
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