
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP24BP7-POD 

979-8-3503-5893-3 

2024 IEEE Wireless Antenna and 

Microwave Symposium 

(WAMS 2024) 
 

Visakhapatnam, India 

29 February - 3 March 2024 

Pages 1-480 

1/2 



 

 

 

 

 

 

 

Copyright © 2024 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP24BP7-POD 

ISBN (Print-On-Demand):  979-8-3503-5893-3 

ISBN (Online):   979-8-3503-5892-6 

                            

 

           

 

Additional Copies of This Publication Are Available From: 

 

Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



TABLE OF CONTENTS 

 

Significance of Phase Center in Satellite Antenna Designs .................................................................................. 1 

Sudhakar Rao 

Employing Efficient Decoding Algorithms to Reduce Bit Error Rates in 5G Applications and 

Beyond ................................................................................................................................................................. 6 

K. Chandra Sekhar, G. Sateesh Kumar, B. T. Krishna 

Slot Loaded Offset Feed SIW Cavity Backed Triangular Perturbed Antenna with Improved 

Bandwidth ............................................................................................................................................................ 9 

Shankaragouda M. Patil, Rajeshkumar Venkatesan 

A Compact Dual-Band Modified Cylindrical-DRA Based MIMO Antenna for WLAN / X-Band 

Application ......................................................................................................................................................... 13 

Cholavendan Munusami, Rajeshkumar Venkatesan 

Implementation of Serial FPDP and 10G Ethernet in an FPGA Based Real Time Embedded 

Hardware ............................................................................................................................................................ 18 

Abhinandan Sarkar, Jayabrata Chakrabarty, M Sheik Althaf 

A Three-Ray Path Loss Model with Polarization Effects for Indoor Single-Input Single-Output 

Millimeter-Wave Channel Modelling Applications ............................................................................................ 23 

Atli Lemma Gebretsadik, Debdeep Sarkar 

Side Lobe and Side Band Reduction of Time Modulated Circular Antenna Array Using Novel 

Particle Swarm Optimization Algorithm ............................................................................................................ 28 

Satish Kumar, Gopi Ram, Durbadal Mandal, Rajib Kar 

Antipodal Vivaldi Antenna Array for 5G mmWave Applications at 28 GHz ..................................................... 32 

Ramyasree Golla, Suman Nelaturi 

Compact Polarization-Insensitive FSS with Angularly Stability in Dual Stop-Band Range .............................. 36 

Arun Kumar D, Sandip Ghosal, Sudipta Maity 

Substrate Integrated Waveguide Fed Dielectric Rod Filtenna ............................................................................ 41 

Chandra Shekhar Prasad 

Performance Evaluation of Diversity Techniques in Wireless Communication Systems ................................... 45 

K. Chandra Sekhar, G. Jaya Sandeep Sai, B. Pujitha, B. Appala Naidu, B. Sai Dheeraj, A. 

Uday Jagadeesh 

Design and Analysis of Planar 3 × 3 Nolen Matrix for Beamforming Applications .......................................... 48 

Akkala Sowmya, Bharath Kunooru, Vahini N Srujana, D. Ramakrishna 

Equalization of RMC R.4 Signals Using MMSE and Zero Forcing Equalization Techniques ........................... 54 

K. Chandra Sekhar, M. Nagendra Kumar, Mantri Kavya, G. V. N. S Abhinav Varma, P. 

Bhavana 

A Thin Quad Band FSS Based on Enclosed Cross Slots to Foster Gain in Multiband Applications .................. 57 

Pratyancha Prasad, Ravi Pushkar, Akhilesh Kumar 

Design of Circular Microstrip Antenna with Metasurface Superstate for Wifi Applications ............................. 62 

Penki Rohit, Amlan Datta, M. Satya Narayana 



Simple, Economical & Innovative Solution for Obsolescence Management of Active X3 MIC 

Based RF Freq Multiplier ................................................................................................................................... 67 

Rohit Lahiri, Gaurav Anand, Tulasi Sivakumar Deepala 

SOP Minimization in Cooperative Relay-Based NOMA Network with Control Jammer .................................. 71 

V. Narasimha Nayak, D. B. S. Rohan, D. Kumar Reddy, P. Naga Sridhar, Kiran Kumar 

Gurrala 

A Sparse Concentric Ring Antenna Array Design with Wide Scanning and Low Sidelobe Level ..................... 76 

Ashutosh Kedar 

A Novel Reconfigurable UWB Antenna for Spectral Sensing and Signal Transmission in Cognitive 

Radio Applications ............................................................................................................................................. 81 

Bharathi Anantha, Ravi Shankar Reddy Gosula, Srilakshmi Aouthu 

LoRa - Powered Smart Agriculture System for Monitoring and Controlling ..................................................... 85 

Gembali Dinesh, Akash Kumar Gupta, Muttana Nagaseshireddy, Ponnuru Durga Prasanna, 

Metta Satya Varshini, Kotturu Gowtham 

Uncertainty Quantification of the Gain Budget for INCUS ............................................................................... 91 

Paolo Focardi, Alessio Mancini, Gaurangi Gupta 

Design of a Broadband Stacked Annular RingAntenna Using Theory of Characteristic Modes ........................ 96 

Ayyavaru Nayan Teja, U. V. R. S. S. H. Teja, Ashutosh Kedar, Suresh Kumar 

Improving Secrecy Rate in NOMA Network with Jamming Schmes .............................................................. 101 

V. Narasimha Nayak, N. Pranathi, K. Divya, B. Deepthi 

X-Band Rugged Remotely Monitored Controller Based High Power Amplifier ............................................. 106 

Narendra S, Kavitha V, Anupama Rk 

Simplified Biasing AFSS Microwave Absorber ................................................................................................ 111 

Umair B. Farooq, Kumud R. Jha, Satish K. Sharma 

Design of Dual-Band SIW Cavity Backed Ring Slot Antenna for X/Ka-Band Applications ............................ 116 

Aparna Elagandula, Gopi Ram, Arun Kumar Gande 

Detection of Brain Stroke by Using the Novel Adaboost Classifier Algorithm Classifier Algorithm 

Compared with Multi-Layer Perceptron ........................................................................................................... 120 

P. Manikanta, K. Nattar Kannan, S. Padmakala 

A Rectangular Slotted Symmetrical Antenna for WLAN Applications ............................................................ 126 

Guduri Prema Pallavi, M Dheepthi, Madhur Deo Upadhayay, Deepak Yadav 

A Wideband Single Polarization Antenna for Precision Cosmology in S-Band ............................................... 130 

Arun Patil, Mayuri Sathyanarayana Rao, Mahesh A, Keerthipriya Sathish 

Compact Water-Based Coaxial Delay Line ...................................................................................................... 134 

Keerthipriya Sathish, Raghunathan Agaram, Nagaraja H. N, Avinash Deshpande, Shiv Sethi 

Performance of Multiple Intelligent Reflecting Surfaces in RF and FSO Communication Systems ............... 139 

S. Kirubakaran, M. D. Selvaraj 

Design and Realization of a Compact, Rugged and Highly Efficient Power Supply Module for 

Large Aperature Antennas in Naval Environment ............................................................................................ 145 

Abhinandan Sarkar, Bhagam Guruvulu, Vijay Hiralal Bhosale, Jayabrata Chakrabarty, M 

Sheik Althaf 



Three-Way, Equal-Phase High Power Divider & Combiner with a Novel Method of Improving 

Isolation ............................................................................................................................................................ 150 

Pankaj Gupta, Sudip Kumar Murmu, Ashwini U 

Fabry-Perot Cavity Antenna-based Feed Cluster with Interlaced Feed Apertures for Satellite 

Communication Applications ........................................................................................................................... 155 

D. P. Buch, Dhaval Pujara, Piyush Bhatasana, Kaushik Kannan, S. Sravan Kumar, Parth 

Parikh, Mrudani Hada 

X-Band Waveform Generator with Calibration Feature for Active Phased Array Radar ................................. 160 

Vipin Kumar H, Arpana M K, Gowtham G, Venkatamuni T 

Analysis of the Multidirectional Single Channel Speech Quality Improvement Using Dyadic 

Discrete Wavelet Transform in Comparison with Discrete Wavelet Transform for Improved 

Accuracy ........................................................................................................................................................... 163 

J. Tharun Kumar, D. Sungeetha, S. Padmakala 

Effect of Realistic Behavior of High- Frequency Antennas in Spectral Efficiency .......................................... 168 

Aditya Kumar, Meenakshi Rawat 

Deployment Mechanisms for Reflectors, Booms, and Feeds Across JPL Missions and Technology ............... 173 

Jonathan Sauder 

Compact Rotman Lens on Water Based Substrate for Low-Frequency Applications ...................................... 179 

Raghunathan Agaram, Keerthipriya Sathish, Nagaraj H. N, Shiv Sethi, Avinash A. Deshpande 

Design of Narrow Edge Liquid Cooled Solid State Pulsed Power Amplifier in X Band with 

Integrated Control System ................................................................................................................................ 184 

Anirudh Kumar, Priyanka Pai, Narendra S, Kavitha Vadipilla 

RFI Survey in L and S Band for APSERa Cosmology Experiment ................................................................. 188 

Keerthipriya Sathish, Mayuri Sathyanarayana Rao, Kasturi S, Srivani K. S, B. S. Girish, 

Debdeep Sarkar, Saurabh Singh, Yash Agarwal, Somashekar. R, Adarsh Kumar Dash, 

Vishakha. S. Pandharpure 

Self-Isolated Frequency Reconfigurable Two-port MIMO Antenna for 5G Application ................................. 193 

Suresh Angadi, Yashna Sharma, Srinivasa Nallanthighal Rghava., Thennarasan Sabapathy 

Python-Based Graphical User Interface to Extract Electromagnetic Parameters Using NRW Method ........... 199 

Ishaan Kedar, Suresh Kumar T R, Zachariah C Alex, Ashutosh Kedar 

A Multifunctional FSS with Dual Band Shielding in Transmission Mode and Absorption in 

Reflection Mode ............................................................................................................................................... 204 

T. Aishwarya, Priyanka Das 

Model-Based Design for Direction-Finding with Amplitude Comparison ....................................................... 208 

Sourabh Mukund Joshi, Shashank Kulkarni 

Simulation and Design for Sub-THz Spectrum TWT Pierce Source with Beam Stabilizer and 

Magnetic Field Guard ....................................................................................................................................... 212 

Mohit Ravindra Thakur, Sandra Radhakrishnan, V. M. Phalle, Anurag Srivastava 

Dual-Band, Dual-Polarized Reconfigurable Reflectarray Antenna Operating at C and X Band ...................... 215 

Sreekavya M K, Basudeb Ghosh, Basudev Majumder 

Multi-Channel Transmit-Receive Module (MCTRM) Operating in X-Band for Radar Application ............... 220 

Devendra Kirad, Ashwini U, Varsha G H, Aditya Chauhan, Rajesh Kumar S 



Design of Triangular Shaped Multiple Input Multiple Output Antenna with Defected Substrate for 

5G Sub 6 GHz and WLAN Applications .......................................................................................................... 225 

Tathababu Addepalli, Jagadeesh Babu Kamili, Jayshri Kulkarni, Bhuvaneshwari 

Subburaman, Padmaja Nimmagadda, Subbarao Boddu 

Study on Quantum Radars for Space Applications ........................................................................................... 230 

Pallavi U Sharma, Balamati Choudhury, Rajeshwari Hegde 

A Broadband Rectifier with High Power Conversion Efficiency and High Power Handling 

Capability for Microwave Power Transfer Applications .................................................................................. 235 

Md. Ahsan Halimi 

Investigation of Dispersion Control in Planar Rectangular Tape Helix Slow Wave Structure with 

Double-Positive Metamaterial Assistance ........................................................................................................ 239 

Nameesha Chauhan, Naveen Babu G., Madhur Deo Upadhyay, Jitendra Prajapati 

Systematic Analysis of a RF-Choke Enabled 2-Bit Reconfigurable Digitally Coded Metasurface for 

5G Beam Steering Applications ....................................................................................................................... 243 

Dipankar Saha, Sneha Mukhopadhyay, Bhaskar Gupta, Ayona Chakraborty, Samik 

Chakraborty 

Smart Blind Glasses Using OpenCV Python .................................................................................................... 249 

B. S. S. V. Ramesh Babu, Shaik Dall Basha, Munubarthi Chandrakanth, Reddi Tanay Teja, 

Pasala Hemanth 

Horn Feed Assembly Modification for INCUS ................................................................................................ 253 

Gaurangi Gupta, Paolo Focardi 

AathreyaSat: A CanSat Model for Air Pollution Measurement in Competition ............................................... 258 

Ramya Reddy, Vishwanath Kumar Panangipalli, Narayana Mala, Charan Sunny Bairu, Rujul 

Rumale 

A Study of Wire Bi-Conical Antenna for Wide-Band Application in Radio Astronomy .................................. 263 

Harsha A. Tanti, Amit K. Pradhan, Abhirup Datta 

Sierpinski Gasket Fractal-Based Microwave Metamaterial Absorber .............................................................. 267 

Sai Harshini Behara, Akash Kumar Gupta, Kavitha Bammidi, Shalini Devi Edubilli, Akash 

Gatteem, P Satish Rama Chowdary 

Design and Development of Ku Band Receiver Front End for Radar Application .......................................... 271 

Pramod Metri, Putti Ram Swarup, Susarla Hari 

Reflector-Based Isolation Technique for mm-Wave MIMO Antenna .............................................................. 275 

S Deena Priya, Sreenath Reddy Thummaluru 

A Rugged Synchronization Scheme for Large Aperture Antenna Array .......................................................... 279 

Abhinandan Sarkar, Jayabrata Chakrabarty, M. Sheik Althaf 

Real-Time Bitcoin Cost Identification to Improve Efficiency Using Lasso Regression in 

Comparison with Decision Tree ....................................................................................................................... 284 

Gajula Pavankumar, J. Velmurugan, S. Padmakala 

Bandwidth Enhancement of Metamaterial Absorber Using Resistive Loading for X- and Ku-Band 

Applications...................................................................................................................................................... 289 

Vinaykumar Kondigari, Sreenath Reddy Thummaluru 



Varactor Tunable Compact MIMO Antenna with Reconfigurable Multi Band Operating and 

Notching for Cognitive Radio Applications ..................................................................................................... 294 

Saritha Vanka, Chandrasekhar C 

A Compact Planar Antenna Operating at Lower and Higher 5G Bands ........................................................... 299 

Sabbarapu Venkat Sai Ram, Vanka Saritha, Shaik Nagurvali, Rayudu Prasanth, N Siva Naga 

Malleshwari 

Dual-Band E-Textile Artificial Magnetic Conductor ........................................................................................ 304 

Varsha Kheradiya, Ganga Prasad Pandey, Vivek Kumar Pandit 

Design of Broadband Metamaterial Absorbers for C- and X-Band Applications ............................................. 308 

Ramesh Amugothu, Vakula Damera 

Design of Amplitude and Phase Controlled Butler Beam Forming Network for X/Ku-Band 

Airborne Synthetic Aperture Radar Applications ............................................................................................. 312 

Pratyusha Mullapudi, Narendra Kummitha, Yashwant Kolusu, Likith Sai Kumar Chintada, 

Praveena Kati, Srinivas Kiran Gottapu, Venkata Kishore Kothapudi 

Analysis of Uniform Amplitude Butler Beam Forming Network for X/Ku-Band for Air-Borne 

Synthetic Aperture Radar Applications ............................................................................................................ 322 

Irshad Ahammad Shaik, Venkatesh Nallagorla, Kula Deepak Gaddam, Sai Dheeraj Reddy 

Bobba, Praveena Kati, Venkata Kishore Kothapudi, Srinivas Kiran Gottapu 

A Tri-Band Shared Aperture Binomial Antenna Array AIR-SAR Applications ............................................... 330 

Praveena Kati, Shaik Aman, Venkata Kishore Kothapudi, Srinivas Kiran Gottapu 

A Single/Dual-Polarized λ /4 Impedance Transformer Coupled Square Microstrip Patch Antenna 

for X-band Applications ................................................................................................................................... 336 

Venkata Kishore Kothapudi, Sai Dheeraj Reddy Bobba, Praveena Kati, Srinivas Kiran 

Gottapu 

Design and Analysis of 8-Way RF Feeding Network for C-Band Airborne Synthetic Aperture Radar 

Applications Using Conventional Technique ................................................................................................... 340 

Niharika Thokala, Ramvasri Vallabhaneni, Pooiitha Sanaka, Murali Sesha Sai Nadha Raiu 

Chakravaram, Praveena Kati, Venkata Kishore Kothapudi, Srinivas Kiran Gottapu, Pradeep 

Kumar Tadikonda, Vignesh Gurajala, Chaitanya Pavan Adapa, Siva Nageswara Rao Sunkara 

LTCC Based Microstrip Antenna Designed for Millimeter Wave Applications Using CPW-Fed 

Technique ......................................................................................................................................................... 351 

Varikuppala Akhila, Anantha Bharathi, Ahmad Farid Sulaimani, G. Ravi Shankar Reddy 

A Millimeter-Wave Array Antenna for Improvement of Radiation Patterns .................................................... 355 

Bhukya Samuel, Bharath Konnuru, Eluri Sangeetha, D. Ramakrishna 

An Efficient Dual-Band Rectifier for GSM/Wi-Fi Bands Operated Microwave Power Transfer 

Applications...................................................................................................................................................... 359 

Md. Ahsan Halimi, Taguru Anusha, Sumon Modak, Battula Suresh 

Design and Analysis of Narrowband 28.0GHz N257 and N261 for Short Range Communication 

with Higher Data Rates .................................................................................................................................... 363 

Manish Sharma, Kanhaiya Sharma, Ganga Prasad Pandey, Naresh Kumar, Rana Gill 

A Planar ɸ-Shaped Microwave Antenna Sensor for Glucose Concentration Monitoring ................................. 369 

Neeli Syamala, Bandi Kiran Kumar, K. Padma Raju 



Compact Ultra-Wideband Archimedean Spiral Antenna for Electronic Warfare System ................................. 374 

Sujit Behera, Om Ranjan, Balamati Choudhury, Raveendranath U. Nair 

Enhancing the Gain of Wireless Power Transmission System Using Negative Index Metamaterials .............. 378 

Kaarthikeya Karanam, Bipraditya Mukhopadhyay, Nayonika Chakraborty, Gorle Sirisha, 

Adarsh Singh, Santanu Das 

Design of Integrated Hexagonal Microstrip Patch Antenna with DGS for Wideband Applications................. 382 

Upender Rao B, N V Koteswara Rao, P Chandra Sekhar 

Performance Evaluation of 3GPP-Standard Driven Polar Coded Modulation for 5G ...................................... 387 

Lopamudra Mazumder, Sandip Ghosal 

A Four-Port Super-Wideband Monopole Antenna Including Multi-Band Wireless Applications for 

On-Body Applications with SAR Analysis ....................................................................................................... 392 

Manish Sharma, Kanhaiya Sharma, Ganga Prasad Pandey, Om Mishra, Samineni 

Peddakrishna, Rana Gill 

Channel Estimation and Data Detection Using Coarse Quantization for Multiuser MIMO OFDM 

Systems ............................................................................................................................................................. 398 

Vamsidhar A., Surya Kavitha T., Thejesh Ch. Kumar, Sunil Kumar G., Sridhar G. V., 

Dattatreya G. 

60-GHz Magneto-Electric Dipole Antenna-Based Array ................................................................................. 405 

Sreenath Reddy Thummaluru, Julien Sarrazin, Raghvendra Kumar Chaudhary 

Multiuser Precoded OFDM System Over Nonlinear Power Amplifier ............................................................ 410 

Shivam Kumar, Sanjeev Sharma, Somak Bhattacharyya, Rahul K. Hindustani 

RF Front End Combinational Filter for Airborne V/UHF Communication System ......................................... 415 

R. Jitesh Reddy, Kalyanarao. B 

Sustainable Design and Analysis of a Quasi Snowflake Fractal Antenna for Multiband Applications ............ 419 

Srilakshmi Aouthu, Bharathi Anantha, Ravi Shankar Reddy Gosula, K. Swaraja, D. M. K 

Chaitanya, Narra Dhana Lakshmi 

Design of a Dual-Band Monopole Antenna for Internet of Things and Sub-6 GHz 5G Applications .............. 424 

Pendli Pradeep, Jaya Sankar Kottareddygari, Chandra Sekhar Paidimarry 

Design and Analysis of Volumetric Antenna Using SIW Technology Loaded with DGS for Satellite 

Communication ................................................................................................................................................ 428 

Ramprasad Ravula, E. Kusuma Kumari, Punnam Nagaraju 

Wearable Button Shaped Antenna for Wireless Body Area Network Applications .......................................... 433 

Dattatreya Gopi, G. V. Sridhar, R. Tarun Kumar, P Sai Saketh Ram, S Jahnavi, U Pavan 

Deepak 

Wrist Band Antenna for Wireless Body Area Network Applications ............................................................... 440 

Dattatreya Gopi, Ravikumar Palla, K. Gunasagar, Kota Swetha, P Rajesh, G Jyothie 

A 2-Bit Polarization-Insensitive Unit Cell for Triple Band Reconfigurable Intelligent Surface ...................... 446 

Amit Sikder, Vimal Kumar, Akhilesh Mohan 

Assessing the Impact of Human Sweat on the Performance of Frequency-Reconfigurable Textenna ............. 450 

D. Ram Sandeep, S. Salma, B. T. P Madhav 



Design and Realization of Cascaded S Band Power Amplifier on Hybrid Multilayer PCB ............................. 455 

Vanitha Chavan L, Chandrashekar K, Ashwini U, Beeravelly Revanth Reddy 

Triple-Band Efficient Rectifier Circuit for Harvesting Ambient RF-Energy .................................................... 458 

L. B Prasad, Harish Ch Mohanta, K. P Vinay, Dattatreya Gopi 

A Moon Shaped Slotted Pentagonal Patch Antenna with DGS for High-Gain and X Band 

Applications...................................................................................................................................................... 461 

E. Venkatesh Goud, Y. Manish Kumar, R. Ramana Reddy, A. Vijaya Lakshmi 

Rectangle Patch Antenna with Slots and Defective Ground Structure for C-Band Applications ..................... 466 

B. Balaji, Vaddi Yasaswini, R. Ramana Reddy, B. Spandana 

A Novel Broadband 45° Phase Shifter for Space Applications at Ka - Band ................................................... 471 

Pragati Swami, Jolie R, Suvarna L, Ramalakshmi N, Senthil Kumar V 

Study of False Alarm Using Sliding Window for Pulse Detection Radar System ............................................ 476 

Chanamala Vijay, Vipparthi Bhagya Lakshmi, Pappu Mounika, Yandamuri Bhavani, Yaduru 

Shanmukha 

A Trapezoidal Ground-Based Truncated Rectangular Patch Antenna for Non-Invasive Monitoring 

of Bone Fracture Healing ................................................................................................................................. 481 

Tilakdhari Singh, Piyush Kumar Mishra, Anupriya Verma, Shalini Siddhi, Pooja Sharma, 

Vijay Shanker Tripathi 

Tumor Identification and Classification of MRI Brain Images Using Deep Learning Optimizers 

(Adam Vs Sgdm) .............................................................................................................................................. 486 

T. L. Spandana, D. Tejomai, D. Malleswara Rao, A. Vijaya Shyam, B. Sushanth 

A Compact Triple Band FSS Based Microstrip Antenna for 2.4/4/5.8 GHz Applications ............................... 491 

Kalyan Mondal, Sh. Chinglemba Singh, Deepak Kumar Barik, Mohd Azharuddin 

Effect of DGS on Slotted Square Patch Antenna for 5G and LTE Applications ............................................... 496 

J. Nageswara Rao, M. Sai Chandana, R. Ramana Reddy, K. Sainath 

Area Efficient Sparse-4 Diminished-1 Modulo 2n + 1 Adder ........................................................................... 501 

Sudha Vani Yamani, H K Raghu Vamsi Kudulla, D Durga Bhavani 

Hexagonal Patch Antenna with Slots and DGS for S and C Band Applications .............................................. 508 

A. Rakesh Banyan, V. Pravallika, J. Nageswara Rao, R. Ramana Reddy, D. Shobha Rani 

Compact Flexible Textile Antenna for Microwave Imaging of the Human Head ............................................ 513 

Athul O Asok, Priyam Kailash, Sukomal Dey 

Medical Imaging Using a Wideband, Conformal, Textile Antenna for Brain Tumor Detection ....................... 518 

Athul O Asok, Sukomal Dey 

A Review on Microwave Imaging for Breast Cancer Detection ...................................................................... 523 

Sukomal Dey, Athul O Asok 

Metamaterial Loaded 3D Stacked Antenna for Microwave Imaging of the Human Head ............................... 528 

Athul O Asok, Priyam Kailash, Sukomal Dey 

A Systematic LHCP Antenna Design Exploration for Smarter IoT Wireless Networks ................................... 533 

Munasa Yuvaraju, Kamisetti Sasank, Diptiranjan Samantaray, Biswa Ranjan Swain, Nikhil 

Kumar, Somak Bhattacharyya 



A High-Gain Metasurface Antenna for Compact 5G Applications ................................................................... 536 

Kommuju Sathwik, Diptiranjan Samantaray, Somak Bhattacharya 

Exploring ML Solutions for Challenges in WSN Development: A Comprehensive Survey ............................ 540 

P. Srujana, J. Priyanka, K. Gurucharan, M. Rajanbabu 

Design of Class-F Power Amplifier for Active Antennas Operating Over the UWB Regime .......................... 544 

Ch Shushmasri, Sukomal Dey 

A Novel Metamaterial Absorber for WiBAN and X-Band Applications .......................................................... 549 

Arun Kumar D, Praveen Reddy M, Chetan Kumar K, Siva Durga Prasad K, Naga Ganesh M 

Advancing Bandpass Filters: Spatio-Temporal Modulation with Coupled Line Sections for Non-

Reciprocal Behavior ......................................................................................................................................... 553 

Suhail Afroz Mohammad, Arun Kumar Gande, Prantik Dutta, Gopi Ram 

High Gain Metamaterial Antenna for High Data Rate Mm-Wave Communication Systems ........................... 557 

Yogeshwar Dutt Sharma, Bancha Luadang, Karthik Rudramuni, Abhishek Kandwal 

Semi-Lumped Cross-Coupled Non-reciprocal Bandpass Filter for 5G Communications ................................ 560 

Suhail Afroz Mohammad, Prantik Dutta, Arun Kumar Gande, Gopi Ram 

CX Band Semi Disk-Ring Dual Band Shared Aperture Antenna ..................................................................... 563 

Rajat Thakur, Rohit Jasrotia, Pawan Kumar, Karthik Rudramuni, Abhishek Kandwal 

A Novel Approach for Shadow Removel and Pavement Crack Detection Using Deep Learning .................... 566 

B. Priyanka, Talada Kusuma, Tekupudi Sangeetha, Sreeram Prabhat Sojay, Vanapalli Rohit 

Design of Wearable Monopole Antenna Sensor for Breast Tumor Detection .................................................. 570 

Tiru Ganesh, Divya Chaturvedi 

Bandwidth Enhancement of SIW Cavity Backed Slot Antenna Using High-Order Radiation Modes ............. 574 

Gunjan J Paliwal, Arvind Kumar, Joydeep Sengupta 

Reconfigurable Ultra-Wideband Bandpass Filter with Controlled Band-Notches for Dynamic 

Operation .......................................................................................................................................................... 579 

Partha P Shome, Venkateswara R Bhukya, Debanjali Sarkar, Taimoor Khan 

A 2-6GHz Wideband BPF and a Miniaturised Tri-Band BPF Based on HMSIW ............................................ 583 

Mary Rani Abraham, Rajneesh Patel, Sukomal Dey 

Linearly Polarised Normal Mode Helix Antenna at UHF-Band for Inter-Satellite Communication 

Application ....................................................................................................................................................... 589 

V. Sai Kraanthi, Sandhya Reddy B, P. V. Sitaraman, M Kumar, C Sriharsha, Senthil Kumar V 

A Novel Compact Two-Port MIMO Antenna Verified with TCM Analysis for 28/38 GHz 5G Mm-

wave Applications ............................................................................................................................................ 593 

G. Kalyani, K. Jagadeesh Babu, R. Madhu 

Open Ended Slot-Loaded Dual-band Monopole Antenna for WiMAX/ISM-Band/WLAN/sub-6 

GHz Applications. ............................................................................................................................................ 598 

Shougaijam Chinglemba Singh, Kalyan Mondal, Deepak Kumar Barik, Mohd Azharuddin 

Design and Analysis of Rat-Race Coupler for 5G MIMO Antenna System Applications ................................ 603 

Pachiyannan Muthusamy, Gullapudi Manasa, Aravind Babu, Anil Kumar Nayak 



Design and Analysis of Parasitically Coupled DRA Using Parametric Analysis for High Gain Using 

Aperture Coupling ............................................................................................................................................ 608 

D Venkatachari, Sudhakar Sahu 

A Broad Impedance Bandwidth with Dual Sense Triple Band Circular Polarized Printed Antenna ................. 611 

Deepak Kumar Barik, Shougaijam Chinglemba, Kalyan Mondal 

Design and Analysis of a Slotted Microstrip Patch Antenna for Wide-Band Applications with 

Controlled Resonance ....................................................................................................................................... 615 

Surabathula Srujana Keerthana, Ummidi Deepak, Yandrapu Ramadevi, Seerapu Govindh, S. 

Aruna Kumari, M. S. S. S. Srinivas 

High Efficiency Small Reflector Antenna Design for Satellite Application ..................................................... 620 

B Pavan Kumar, Krishan Gopal, P V Sitaraman, C Sriharha, V Senthil Kumar 

A Half-Mode SIW Cavity-Backed 3-Ports MIMO Antenna ............................................................................. 624 

Buela Pramodini, Divya Chaturvedi 

Metasurface-Based Frequency Reconfigurable Two-port MIMO Antenna for 5G Application ....................... 628 

Suresh Angadi, Yashna Sharma, Srinivasa Nallanthighal Rghava., Thennarasan Sabapathy 

Intelligent Modeling of Circular Microstrip Antenna for RF Energy Harvesting Applications ........................ 634 

Venkateswara Rao Bhukya, Debanjali Sarkar, Partha Pratim Shome, Taimoor Khan 

Design of a 4-Element UWB-MIMO Antenna for X,Ku, And, K Band Applications ...................................... 638 

Pankaj Kumar Gautam, Dharmendra Kumar Jhariya 

A Compact and Wide Band Antenna for Millimeter Wave Applications .......................................................... 643 

Musa Hussain, Umair Rafique, Priyanka Dalal, Syed Muzahir Abbas, Yong Zhu 

A New Defective Ground Structure Inspired High Gain Rectenna System for RF Energy Harvesting 

in Smart City Applications ............................................................................................................................... 647 

Nareen Jan, Javaid A Sheikh, Aabid Rashid Wani, Md Ahsan Halimi, Altaf A. Balkhi 

A Non-Invasive Glucose Monitoring Using Double S-Shaped Antenna Band Stop Filter ............................... 651 

Neeli Syamala, Bandi Kiran Kumar, K. Padma Raju 

Design and Performance Evaluation of RF Energy Harvester for Wearable Sensor Nodes ............................. 656 

Mamta Devi Sharma, Sonu Jain, Namarta Saxena, Ajay Yadav, Sarthak Singhal, Ritu Sharma 

Design and Development of Compact Microstrip Patch Antenna with DGS for Wireless 

Applications...................................................................................................................................................... 661 

Tummalapudi Dileep Kumar, M. S. S. S. Srinivas, P. Satish Rama Chowdary, Moyya Deepak, 

Rudraraju Avinash Varma, Thumma Satya Swaroop 

A Compact Antenna Sensor for Diagnosis of Glucose Concentration in Blood Samples ................................ 665 

Jagadeesh Babu Kamili, Kiran Kumar Bandi 

Design and Analysis of a Tri-Band Microstrip Patch Antenna with an Optimized Defected Ground 

Structure ........................................................................................................................................................... 669 

Dwaram Bhagya Sri, Eti Gayathri, Atta Sandeep, Immaneni Varun Teja, P. S. R. Chowdary, 

M. S. S. S. Srinivas 

Design and Optimization of SIW Cavity Filter for 14.5 GHz Applications ..................................................... 673 

Yashomathi Batkeeri, Vahini N Srujana, Rajendar Daggula, D. Rama Krishna 



A Frequency Domain 8-Bit Chipless RFID Tag for IoT and Sensor Applications ........................................... 677 

Ashish Kumar Girmilla, Priyabrata Sethy, Santanu Kumar Behera 

Intelligent Torque Control System for Vehicle Safety: A Human-Centric Approach with ESP8266 

and Blink IoT Integration ................................................................................................................................. 681 

Polireddy Pavan Kumar, M. S. S. S. Srinivas, Padala Lakshman, Pothuraju Venkata Naga 

Srinivas, Malladi Viveka Vardhinee 

Design and Implementation Two Element MIMO Antenna of Metamaterial Based Superstrate for 

5G Applications ................................................................................................................................................ 685 

Thulimilli Prem Bosco, Satyanarayana Moturi, B T Krisna 

Design and Optimization of Non-Woven Polyester Made U Shaped Flexible Patch Antenna for 

Early Detection of Thyroid Cancer ................................................................................................................... 690 

Kiran Rathod, Tanush Gandhi, Vinit Harne, Satyam Bhagywant, Meena Kumari Mulaparti, 

Priyanka Dalal 

A 28 GHz FSS Backed SIW Slotted Array Antenna with Ultra Reduced Sidelobes for Ground 

Surveillance & RADAR Applications .............................................................................................................. 695 

Abhishek Dutta, Souvik Bag, Dipankar Saha, Kishan Adikary, Soumargo Chakraborty, 

Masudur Rahaman 

Radiation Pattern Improvement of Bowtie Antenna Using Annular Ring for Vehicle-To-Vehicle 

Communication ................................................................................................................................................ 700 

Jagadeesh Babu Kamili, Subbarao Boddu, Tathababu Addepalli, Kiran Kumar Bandi, D. 

Rajendra Prasad, Bhaskara Rao Perli, Rvs Harish 

Dual Band Symmetrical Semi Cylindrical DRA with Patch Antenna for C and X-Band Applications ............ 704 

D Venkatachari, Sudhakar Sahu, Naresh Kumar Darimireddy 

Design and Analysis of Square Fractal Shaped Planar Antenna ....................................................................... 707 

B. S. S. V. Ramesh Babu, Deekshitha Gullala, M. S. S. S. Srinivas, Akash Kumar Gupta, 

Pavani Duvvarapu, Chandrasekhar Chimirala, Syamala Jaka 

Circularly Polarized Metasurface-BasedHybrid Dielectric Resonator Antenna for Wireless 

Applications....................................................................................................................................................... 711 

N. Rajasekhar, Runa Kumari, Naresh K. Darimireddy 

Direction Finding by Time Modulated Linear Antenna Arrays Using Root-MUSIC Algorithm ...................... 714 

Aswathi P, Magnel Rose Mathew, Deepti Das Krishna, P Murali Krishna 

Study of 5G Adaptive Beamforming in Antennas ............................................................................................ 718 

Chanamala Vijay, Lalitha Bassa, Vinod Gunda, Shivani Devakivada, Gopineedi Visweswara 

Sai Manikanta Vignesh 

Re-Configurable Bi-Functional Meta-Surface Based Polarization Converter .................................................. 722 

Neema K, Aswin Shiju, Deepti Das Krishna 

Compact Narrow-Band Sharp Rejection Bandstop Filter Using U-Shaped Resonator for GNSS 

Receiver ............................................................................................................................................................ 726 

Nagendra Kumar, Vamsi Krishna Velidi, Sivareddy Devireddy, Avg Subramanyam, V Senthil 

Kumar, N Ramalakshmi 

Current Trends of Microwave Imaging ............................................................................................................ 730 

B. Sridhar, Naresh K. Darimireddy, B. Ram Mohan, N. Raja Sekar 



Aperture Coupled High Gain Metasurface Based Antenna for CP Radiation .................................................. 736 

Sujatha Mandala, M. Satya Anuradha 

Design of Frequency Reconfigurable Dual-Band Rectangular Ring-Shaped Antenna with High 

Isolation ............................................................................................................................................................ 739 

Rama Mohan B, Siva Ganga Prasad B, Naresh K. Darimireddy, Vamsee Krishna 

Multifunctional Polarization Transforming Metasurface for Multiband Applications ..................................... 742 

Arun Kumar Dhupam, Varsha Kavali, V R Seshagiri Rao, V Mohan, T Balaji 

A FSS- Based Single Layer Reflective Polarizer for X/Ku- Bands .................................................................. 747 

Arya K M, Raveendranath U. Nair, Shiv Narayan 

EM Design of Beam Steering Antenna Using Active Frequency Selective Surfaces at 24 GHz ...................... 752 

Gowri P, Ashvani Kumar, Arya K. M, Raveendranath U Nair, Shiv Narayan 

Wireless Energy Harvesting with Rectenna Technology for Wi-Fi Band ......................................................... 757 

Yashwanth Mulkanuri, Jayavardhan Kurimineni, Poorna Chandra Sai Mekala, B. R. Sanjeeva 

Reddy, Jayshree Das, Ramesh Deshpande 

Circular Polarized Conformal Array Antenna for Satellite Applications .......................................................... 761 

Ch V Ravi Sankar, P V Y Jayasree, V. N Koteswara Rao Devana, Mohammad Taj, V. Satya 

Sudha, K. Rajkamal 

Bayesian Neural Network for Robust Estimation of Signal Source Number in Acoustic Sensor Data ............ 765 

Samiran Das, Sandip Ghosal 

Isolation Enhancement in Fractral Inspired MIMO Antenna Using DGS for 5G Application ......................... 770 

Jimit Karangia, Vivek Kumar Pandit, Dhaval Pujara 

LTCC Antenna for WLAN Applications .......................................................................................................... 774 

Gampala Aravind, Anantha Bharathi, G. Ravi Shankar Reddy, Srilakshmi Aouthu 

Performance Evaluation of OFDM, FBMC and UFMC for Wireless Communication .................................... 778 

Divya Mokara, Pradyut Kumar Biswal, Hari Krishna Pinakana, Jenilaya Nalam, Dileep 

Prakash Nelli, Sai Teja Mallina 

A Miniaturized Frequency Selective Dual Band Metamaterial Absorber for Mutual Coupling 

Reduction Between MicrostripAntennas .......................................................................................................... 783 

Soumik Dey, Debajit Sarma, Sukomal Dey 

A Dual-Band Wide-Band Modified CPW-Fed Bow Tie Radial Slot Antenna with Rectangular Stubs ............ 788 

Jainish Bhavsar, Rishil Trivedi, Vivek Kumar Pandit 

Bistatic U-Slot Microstrip Patch Antenna for Dual-Band In-Band Full-Duplex .............................................. 792 

Mg Phyo, Amit Sikder, Amit Kumar, Akhilesh Mohan 

Cross Slotted Antenna at X Band for Wireless Applications ............................................................................ 795 

Srivalli Gundala, Vssn Srinivasa Baba, Sathwika Srigada, N Pooja, K Preethililly, Sravan 

Kumar Talusani 

Design and Comparative Study on Planar ELC Resonators for ϵr Analysis ..................................................... 802 

Anilkumar Tirunagari, Narasimha Makireddi, B T P Madhav, Venkateswara Rao Manikonda 

Generation of High-Gain Steered Beam Using Dipole Antenna Loaded on Anomalous Reflector 

with Near-field Correction ................................................................................................................................ 807 

Dheeraj G, Sateesh S. Badadal, Mahesh Appajappa, Debdeep Sarkar 



Low-Cost Monolithic Feed Assemblies for Satellite Antennas ........................................................................ 812 

Philip Venezia, Clency Lee–Yow, Sudhakar Rao 

AREA and DELAY Efficient Processing Element Architecture Using MBE-WT Adder for CNN 

Accelerators ...................................................................................................................................................... 816 

Roopa Kothapalli, V Leela Rani, N Balaji 

Reflector Antennas Design and Analysis Software .......................................................................................... 820 

Sriya Kotta, Gaurangi Gupta 

An Ultra-Compact and Conformal70 GHz Circular Patch Antenna for V-Band (57-71GHz) 5G 

Millimeter Wave Applications .......................................................................................................................... 825 

Parminder Kaur, Manish Sharma, Lovish Matta, Rana Gill 

Analysis of Slot and Via Position Effects on Bandgap Characteristics in Mushroom 

Electromagnetic Bandgap Structures ................................................................................................................ 830 

Gowri Chaduvula, Leela Kumari B 

Analysis of Rotman Lens Geometry for 5G Communication .......................................................................... 834 

Deep Kishore Parsediya, P. K. Singhal 

Designing a Meanderline-Based Ultraminiature Low-Profile Ultrawideband Antenna for 

Biomedical Applications .................................................................................................................................. 838 

Debajit Sarma, Athul O Asok, Sukomal Dey 

Compact Diplexer Using Electromagnetic Bandgap Resonators for C and X Band Radar Systems................ 843 

Aswin Sankar P D, Adarsh S Kumar, Kishore S Nanda, Asish Kumar T, Soumik Dey, Athul O 

Asok, Debajit Sarma, Sukomal Dey 

A Dual-Band Bandpass Filter Using Resonators .............................................................................................. 847 

Kamalaker Yennamalla, Sandhya Rachamalla 

Thermal Analysis Assisted Power Handling Capability Enhancement in Probe-Fed Microstrip Patch 

Antennas ........................................................................................................................................................... 850 

Bidisha Barman, Kalyan C. Durbhakula, Deb Chatterjee 

Design of 3.3GHz-3.8GHz 5Watt High Power Amplifier Using GaN HEMT Device ..................................... 854 

Sangam Bhalke, Ravi Gugulothu, Sandeep Chaturvedi, Anant A Naik, Ramakrishna Dasari 

Design and Analysis of Flexible Substrate-Based Multi-band Patch Antenna for 5G and Satellite 

Communication Applications ........................................................................................................................... 859 

D. Ram Sandeep 

A Wearable Textile Antenna for Health Care Applications ............................................................................... 864 

Meena Kumari Mulaparti, U. V. Ratna Kumari, D. Ram Sandeep 

UHF Fractal Antenna for Space Applications .................................................................................................. 869 

S. Femina Beegum, Manoj Joseph, Saji Joyas, J. Girija, M. Jayakumar 

A 3-Bit Intelligent Reflective Surface with Reconfigurable Phase States, Polarization Insensitivity 

and Angular Stability for Wi-Fi and IoT Applications ...................................................................................... 872 

Arun Muthu Ram M, Sukomal Dey 

Analyzing Specific Absorption Rate (SAR) for a Frequency-Reconfigurable Textenna .................................. 877 

D. Ram Sandeep, S. Salma, B. T. P Madhav 



Design of a Hybrid Frequency and Pattern Reconfigurable Antenna for 5G Sub-6 GHz Applications ........... 882 

Manpreet Kaur, Hari Shankar Singh, Mayank Agarwal 

Data Visualization of Weather Conditions in Hilly Regions Using Wireless Technology ................................ 885 

Ahmed Alkhayyat, Arti Badhoutiya, Jaskiran Sobti, Rajesh Singh, Rohit Anand, Raman Kumar 

Parking Wireless Assistive System for Smart City Parking Management ........................................................ 891 

Jaskiran Sobti, Krishna Kant Dixit, Ahmed Alkhayyat, Shivani Pant, Harshpreet Kaur, Rohit 

Anand 

Real-Time Beehive Condition Improving Frequency Selection and Bee Welfare Monitoring and 

Analysis ............................................................................................................................................................ 897 

Sandeep Singh, Yogendra Kumar, Ahmed Alkhayyat, Devendra Singh, Rohit Anand, 

Jasgurpreet Singh Chohan 

Polarization-Insensitive Metasurface-Biosensor for Glycosuria Sensing in Terahertz Regime ....................... 903 

Naveen Kumar Maurya, Prakash Pareek, Lokendra Singh, Sadhana Kumari, Jayanta Ghosh 

Tunable UWB/Narrowband Terahertz Metasurface Absorber Through Controlled Relaxation Time .............. 908 

Naveen Kumar Maurya, Raji Krishna, Jayanta Ghosh, Sugumaran Subramanian 

Towards Multi-Sensing Aspects: Robust Passive Chipless RFID Sensor Tag .................................................. 914 

Hafsa Anam, Syed Muzahir Abbas, Subhas Mukhopadhyay, Shobit Agarwal, Priyanka Dalal 

An Open Book Shaped 3-D Patch Antenna Design for C Band Applications .................................................. 919 

Manasa Chinnam, Vakula Damera 

High Gain AMC- Loaded Millimeter-Wave Antenna for 5G New Radio Applications ................................... 923 

Kanuri Naveen, D. Vakula 

Exploring the Impact of Bending on Circularly Polarized Textile Reconfigurable Antenna ............................ 930 

D. Ram Sandeep, S. Salma, B. T. P Madhav 

Multi Slot Wearable Patch Antenna for Wireless Applications ........................................................................ 935 

M. S. S. S. Srinivas, Akash Kumar Gupta, Bssv Ramesh Babu, A. V. S. Swathi, P. S. R. 

Chowdary, T. V. Ramkrishna 

Integrating Gas-Sensitive Layers on Rectangular Patch Antenna for Enhanced Gas Detection ....................... 939 

Srivardhan Cheerla, Surendra Kumar Bitra, M. S. S. S. Srinivas, Akash Kumar Gupta, Bssv 

Ramesh Babu 

SAR Analysis of a Wearable Textenna for Health Care Applications .............................................................. 944 

Meena Kumari Mulaparti, U. V. Ratna Kumari, D. Ram Sandeep, Kiran Rathod 

4X4 Planar Antenna Array for Enhanced Gain ................................................................................................. 948 

Bodapati Lohitha Siri Varshini, Akella Naga Venkata Surya Anirudh, Gompa Vineela, Adnala 

Yaswanth, V. V. S. S. Sameer Chakravarthy, Sudheer Kumar Terlapu 

Design of Low-Cost Compact FR-4 Microstrip Patch Antenna for 5G, ISM, and X-band 

Applications...................................................................................................................................................... 952 

D. Ram Sandeep, G. V. Sivanvitha 

Adaptive Filter Clipper-Based PAPR Reduction Techniques for Massive MIMO-OFDM .............................. 957 

B. Sridhar, Naresh K. Darimireddy, S. Sridhar, S. Rama Krishna 

Author Index 

 




