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Abstract:
Telecommunication services have been developing at a continuously accelerating pace, and it is forecasted
that it will accelerate even more, that is particularly so for the wireless communication system with the
introduction of 4G and 5G and the integration of the Internet of Things (IoT). Microstrip patch antennas
present undeniable advantages when compared to other antennas such as low cost, compact, planar
surface, flexibility in performance parameters and easy fabrication. Such advantages have made these
antennas so popular. The main objective of this research is to design an antenna operating at multiple
frequencies with high performance. This paper discusses design of compact multiband antenna with
microstrip-line-feed designed for future wireless devices applications. The introduced antenna is simulated
using Rogers RT-5880 substrate of having dimensions 21 × 16 × 0.507 mm  with dielectric value 2.2 and
0.0009 tangent loss. Planned patch antenna operates initially at 10GHz with return loss -11.19dB and
VSWR 1.76. I shaped slots on patch and defective ground structure technique is employed for multiband
operation and improvement in performance parameters. Multiband antenna resonates frequencies 10, 21,
30and 34 GHz with return loss -19 dB, - 12dB, -12dB, -11 dB and VSWR 1.2, 1.5, 1.6, 1.82. International
Telecommunication Union (ITU) specified these frequencies for radio astronomy, wireless LAN, satellite
communications, DBS applications. Designed antenna provides gain 7.785dB, 3.508 dB, 7.510 dB,7.7746
dB at 10,21,30,34GHz respectively.
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I. Introduction
In recent years rapid growth in wireless industry initiated demand for large scale growth
of efficient mobile device and good performance communication network, thus require
high efficiency in the antenna design as it is basic part of every wireless system. Expected
is designed antenna should be compact. For multi functionalities we need to design
multiband antenna to fulfil various wireless devices need. Thus, there is a need to design
a multiband antenna to work at multiple frequencies. Microstrip patch antennas are one
of the basic elements of today wireless communication [1]. Future generation portable
devices conversation is waiting to meet potential never attained earlier [2]. It’s demanded
stipulations are including huge bit rate, better utilization of frequency spectrum and
lower latency [3]. Upcoming mobile radio intelligence chain (5G) [4], [5], [6] are predicted
to build a footprint along supporting multiple functionalities and advantages compared to
particulars what 4G offered. Leading communication system would connect entire world
and stow the support for a world-wide web.
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Preface

Cyber-physical systems (CPS) are hybrid systems that use computation, networking,
and physical processes to perform tasks.With feedback loops in placewhere physical
processes affect computations and calculations affect physical processes, embedded
computers and networks can both monitor and regulate physical processes. There is
significant unrealized economic and societal potential in such systems, and signifi-
cant investments are being made around the world to further improve the technology
and make it more accessible. The technique is based on the older (but still very
young) science of embedded systems, which involves placing computers and soft-
ware in objects whose primary function is not computation, such as automobiles,
toys, medical equipment, and scientific instruments, among other things. When the
dynamics of physical processes are combinedwith those of software and networking,
the result is CPS, which provides abstractions as well as modelling, design, and
analysis approaches for the integrated whole.

CPS is an engineering profession that is primarily concerned with technology, and
it has a solid base in abstractmathematical concepts. In computer science, the primary
technological difficulty is to combine abstractions that have evolved over centuries
for modelling physical processes (differential equations, stochastic processes, and so
on) with abstractions that have grown over decades for modelling computer-based
processes (algorithms and programs, which provide a “procedural epistemology”
[Abelson and Sussman]). The former abstractions are concerned with dynamics (the
evolution of a system’s state over time), whereas the later are concerned with data
transformation operations. Based on the Turing–Church theory of computability,
computer science abstracts away fundamental physical features, particularly the
passage of time, that are essential to include the dynamics of the physical world
in a discourse on language and logic.

We are entering a new era of computing technology. Machine to machine commu-
nication,machine to infrastructure communication,machine to environment commu-
nication, cyber-physical systems, Internet of everything communication, and Internet
of intelligent things communication.

This book contains selected and presented papers from the International Confer-
ence on Communications and Cyber-Physical Engineering, 2021, which took place

v



vi Preface

at CMR Engineering College, Hyderabad, on April 9 and 10. It comprises of care-
fully chosen manuscripts that have been grouped according to their approaches
and contributions to the conference’s scope and theme. The algorithms and theo-
ries presented in the chapters of this book are at the heart of the technologies and
applications covered, which are primarily face recognition, evolutionary algorithms
such as genetic algorithms, automotive applications, automation devices with artifi-
cial neural networks, business management systems, the Internet of things, machine
learning, data science, andmodern speech processing systems. This book also covers
contemporary advancements in medical diagnostic systems, sensor networks, and
VLSI domain systems, among other topics. Whenever possible, a discussion of deep
learning algorithms’ learning and software modules is included when appropriate.
Briefly stated, the book will provide insights into the technological breakthroughs
involved in cyber-physical systems and engineering.

Hyderabad, India
Sydney, Australia

Amit Kumar, Ph.D.
Stefan Mozar
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Preface

The fourth version of international conference was hosted on the theme Recent Inno-
vations inComputing (ICRIC 2021), the conferencewas hosted by the Eötvös Loránd
University (ELTE), Hungary in association with Knowledge University, Erbil, WSG
University in Bydgoszcz, Poland and other academic associates, technical societies,
IAC and other universities from India and abroad. The conference covers the tracks;
advanced computing, intelligent networking, image processing and computer vision,
e-learning, cloud and big data, security and privacy, andDigital India. The researchers
were invited to present their research ideas at the Fourth International Conference on
Recent Innovations in Computing (ICRIC 2021) on these tracks during two days of
conference 8th to 9th June, 2021. We appreciate our valuable writers’ contributions,
as well as our Technical ProgramCommittee’s tremendous support and inspiration in
making the 4th ICRIC 2021 a success. The conference was started with the opening
remark ofDr. Zoltán Illés, Eötvös LorándUniversity (ELTE), Hungary. Hewelcomes
all the participants and session chairs along with the keynotes. Knowledge Univer-
sity, Erbil was the academic partner for the conference and the inaugural speech
with keynote was delivered by Dr. Kayhan Zrar Ghafoor, who is currently serving
as a president of Knowledge University. Dr. Zdzislaw Polkowski delivers his talk on
behalf of WSG University in Bydgoszcz, Poland.

We would like to express our sincere gratitude to our all session chairs—
Prof. Jitendra Kumar Chhabra, NIT Kurukshetra, Dr. Arpan K.Kar, IIT Delhi; Dr.
Maheshkumar H. Kolekar, IIT Patna; Prof. Manu Sood, Himachal Pradesh Univer-
sity; and Prof. Sudeep Tanwar, Nirma University, India, Dr. Ashutosh Sharma, Dr.
Aruna Malik and Dr. Samayveer Singh from NIT Jalandhar, India. Dr. Ashima, Dr.
Sumit Kumar, Dr. Nagesh Kumar, Dr. Vivek Sehgal, Dr. Yugal Kumar Chaired the
session during the technical presentations. Dr. Veronika Stoffova, Trnava University
in Trnava, Slovakia delivered a short speech followed by the session chair during the
conference. Dr. Viktória Bakonyi, University of Eötvös Loránd, Hungary, and Dr.
Chaman Verma from ELTE Hungary chaired the technical session and carried out a
short panel discussion for the participants. Dr. Pljonkin Anton Pavlovich, Southern
Federal University, Russia and Dr. AshutoshMishra, Yonsei University, South Korea
also took part in panel discussion during the conference and chaired the technical

v



vi Preface

sessions as well. The last session during the conference was chaired by the Dr.
Maria Simona Raboaca, Faculty of Electrical Engineering and Computer Science,
University of Suceava, Romania and Dr. Praveen Kumar Singh, UIDAI, Lucknow,
India.

We are also grateful to Eötvös Loránd University (ELTE), Hungary management
board, rectors, vice rectors, deans, and professors for extending their help during the
conference.Many other professors fromdifferent countries also deserve our gratitude
for devoting their time to listen the paper presentations and for giving their valuable
feedback to the authors.We extend our thanks to the Springer, LNEE Series, editorial
board for believing in us.

Ghaziabad, India
Jammu and Kashmir, India
Kurukshetra, India
Budapest, Hungary
Budapest, Hungary
June 2021

Pradeep Kumar Singh
Yashwant Singh

Jitender Kumar Chhabra
Zoltán Illés

Chaman Verma
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