
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP21Q11-POD 

978-1-6654-0111-1 

2021 IEEE Indian Conference on 

Antennas and Propagation 

(InCAP 2021) 

Jaipur, Rajasthan, India 

13-16 December 2021 

Pages 1-520 

1/2 



 

 

 

 

 

 

 

Copyright © 2021 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:   CFP21Q11-POD 

ISBN (Print-On-Demand):  978-1-6654-0111-1 

ISBN (Online):   978-1-6654-0110-4 

 

 

           

 

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 
 
IMPROVEMENT OF ANTENNA PARAMETERS INSPIRED BY FREQUENCY SELECTIVE 
SURFACE ............................................................................................................................................................ 1 

Shaik Abdul Khadar, Sudhakar Sahu 

PREDICTION OF RESONANT FREQUENCY OF A PENTAGONAL MICROSTRIP 
ANTENNA USING CONFORMAL MAPPING TECHNIQUE ......................................................................... 5 

Jayanta Bhattacharya, Sudipta Maity 

L-SHAPED DEFECTED GROUND STRUCTURE INTEGRATED LOW PROFILE SINGLE-
FED CIRCULARLY POLARIZED PATCH ANTENNA FOR SUPPRESSION OF CROSS 
POLAR RADIATION .......................................................................................................................................... 9 

Subhendu Chakraborty, Subham Chowdhury, Subhrajit Manna, Tanmoy Sarkar, Sudipta 
Chattopadhyay 

DESIGN AND PERFORMANCE EVALUATION OF CIRCULARLY POLARIZED DUAL 
FEED MICROSTRIP PATCH ANTENNA USING WILKINSON POWER DIVIDER .................................. 12 

Richa, M. M. Sharma, Indra Bhooshan Sharma, Jaiverdhan, Priya Kaith, Joohi Garg 

A 3-D PRINTED MICROSTRIP PATCH-FED CYLINDRICAL DIELECTRIC RESONATOR 
ANTENNA ......................................................................................................................................................... 15 

Suraj Polamaina Yadav, Maharana Pratap Singh, Somaditya Sen, Abhirup Datta, Saptarshi 
Ghosh 

A 38-GHZ SUBSTRATE INTEGRATED WAVEGUIDE CAVITY-BACKED TAPERED-SLOT 
ANTENNA ......................................................................................................................................................... 19 

Harshkumar Oza, Maharana Pratap Singh, Saptarshi Ghosh 

AN ULTRA MINIATURIZED RHOMBUS-SHAPED DUAL-BAND ANTENNA EMPLOYING 
MEANDERED-LINE GROUND PLANE ......................................................................................................... 23 

Raghvenda Kumar Singh, Pragati Srivastav, Ashish Gupta 

CONE-SHAPED HIGH GAIN ANTENNA FOR ULTRA-WIDEBAND APPLICATIONS ........................... 27 
Swati Varun Yadav, Ashish Chittora 

DESIGN AND PERFORMANCE EVALUATION OF WILKINSON POWER DIVIDER ............................. 31 
Richa, M. M. Sharma, Chandra Shekhar Ganesh Jha, Sanjeev Yadav, Joohi Garg, Ila Sharma 

WEARABLE SEMI-CIRCULAR RING SLOT ANTENNA FOR C-BAND COMMUNICATIONS ............. 34 
Shravanth Vaddam, Varun Reddy Masapeta, Sulakshana Chilukuri 

A CHAKRA SHAPED PRINTED COMPACT BROADBAND ANTENNA WITH MULTIPLE 
SLOTS ................................................................................................................................................................ 38 

Manish Varun Yadav, Sudeep Baudha, Punwatkar Dhaval Pradip 

DUAL BAND CP ANTENNA WITH STUB AND INVERTED L-STRIP LOADED FOR 
BROADCASTING SATELLITE APPLICATIONS .......................................................................................... 42 

Monika Jangid, M. M. Sharma, Jaiverdhan 

COMPACT AND BROADBAND LPDA WITH FLAT-ENDED BOW-TIE ELEMENTS FOR 
TVWS BAND .................................................................................................................................................... 45 

Rajbala 



ON THE DESIGN OF SLOTTED LINEAR PATCH ANTENNA ARRAY FOR WIRELESS 
COMMUNICATION ......................................................................................................................................... 48 

Pooja Rani, Bikash Chandra Sahoo, Gurmeet Singh, Ashish Kumar, A. P. Singh 

GENETIC ALGORITHM DRIVEN LINEAR ANTENNA ARRAY SIDELOBE LEVEL 
REDUCTION ..................................................................................................................................................... 52 

Sanmoy Bandyopadhyay, Anirban Chatterjee, Abhirup Datta 

PRELIMINARY INVESTIGATIONS ON HYBRIDIZATION OF BAYESIAN COMPRESSIVE 
SENSING AND ARRAY DILATION TECHNIQUE ....................................................................................... 56 

Ashutosh Kedar, Pratap Vangol, Rahul Chikkodi, Mahesh A 

DESIGN OF ELECTRONICALLY STEERABLE DIRECTION SHIFTING MICROSTRIP 
ANTENNA ARRAY USING BEAM STEERING TECHNIQUE .................................................................... 60 

Sujanth Narayan. K. G, Velavikneshwaran. V, James A. Baskaradas 

A 1X2 FILTENNA ARRAY FOR KU-BAND APPLICATIONS ..................................................................... 64 
Soumya Ranjan Mishra, Bikash Chandra Sahoo, K. L. Sheeja 

A 2 × 2 MIMO-ANTENNA ARRAY BASED ON PHOTONIC BAND GAP FOR TERAHERTZ 
APPLICATIONS ................................................................................................................................................ 68 

Rashmi Pant, Leeladhar Malviya 

SYNTHESIS OF TIME-MODULATED LINEAR ANTENNA ARRAY EMPLOYING 
DIFFERENT TIME SCHEMES USING AWR ................................................................................................. 72 

Suneel Varma Dondapati, Gopi Ram, Arun Kumar Gande, Prantik Dutta 

MUSHROOM STRUCTURE DUAL-POLARIZATION FULL-DUPLEX ANTENNA ARRAY 
WITH IMPROVED ISOLATION ...................................................................................................................... 76 

Suneel Varma Dondapati, Gopi Ram, Arun Kumar Gande, Prantik Dutta 

A NOVEL COMPACT MONOPULSE PATCH ANTENNA ARRAY ............................................................ 80 
Deven G. Patanvariya, Anirban Chatterjee 

INVESTIGATIONS ON 1X8 LINEAR ARRAY OF CAVITY BACKED E-SLOTTED E-
SHAPED PATCH ANTENNA FOR KU BAND APPLICATIONS ................................................................. 83 

Latha Thokala, Gopi Ram, Arun Kumar G, Chakravarthy Mada 

ORIGAMI BASED RECONFIGURABLE HELICAL ANTENNA.................................................................. 87 
Pratik Badagavi, Sridhar Iyer 

SHORTED LOW-PROFILE INSET-FED RECTANGULAR MICROSTRIP ANTENNA: AN 
APPROACH TO CONTROL HIGHER ORDER HARMONICS AND CROSS-POLAR 
RADIATIONS .................................................................................................................................................... 91 

Subhradeep Chakraborty, Vartika Tiwari, Sudipta Chattopadhyay 

PRINTED CPW-FED MONOPOLE DRIVEN QUASI-YAGI ANTENNA FOR BROADBAND 
APPLICATIONS ................................................................................................................................................ 93 

Amar D. Chaudhari, K. P. Ray 

FREQUENCY RECONFIGURABLE RECTANGULAR LOOP ANTENNA ................................................. 96 
Rushiraj Jawale, Jyotibhusan Padhi, G. Shrikanth Reddy 

COMPACT CPW FED NONAGONAL UWB ANTENNA .............................................................................. 99 
Ravi Mali, Deepshikha Lodhi, Sarthak Singhal 



F-SHAPED MINIATURIZED UWB ANTENNA SYSTEM WITH DUAL NOTCHED BAND 
CHARACTERISTICS ...................................................................................................................................... 102 

Sumon Modak, Debanjali Sarkar, Partha Pratim Shome, Taimoor Khan 

BUTTERFLY SHAPED FREQUENCY RECONFIGURABLE ANTENNA FOR WIRELESS 
APPLICATIONS .............................................................................................................................................. 106 

Bharathi. S 

A MULTI WIDEBAND COMPACT CIRCULARLY POLARIZED SQUARE SLOT ANTENNA ............. 110 
Renu Agrawal, M. M. Sharma, Indra Bhooshan Sharma, Richa, Joohi Garg, Jaiverdhan 

DESIGN OF TWO-ELEMENT ANTIPODAL MIMO ANTENNA FOR ISM BAND 
APPLICATION ................................................................................................................................................ 113 

Vinay Sharma, Madhur Deo Upadhayay, Atul Vir Singh 

DESIGN AND PERFORMANCE EVALUATION OF AXIAL MODE HELICAL ANTENNA IN 
CYLINDRICAL WATER PIPE NETWORK HAVING IRREGULAR INTERNAL 
DEPOSITIONS ................................................................................................................................................ 117 

Rohit Kumar Singh, Nagendra Prasad Pathak 

A MULTI-WIDE-BAND PLANAR 4-ELEMENT MIMO ANTENNA SYSTEM FOR WLAN 
APPLICATIONS .............................................................................................................................................. 121 

Juhi Wani, Pablo Camacho, Reza Shamsaee Malfajani, Mohammad S. Sharawi 

KITE SLOT PATCH IN ELLIPTICAL PATCH ANTENNA FOR SUPER BAND 
APPLICATIONS .............................................................................................................................................. 125 

Vinita Mathur, Parul Tyagi, Ritu Vyas, Jitendra Sharma 

DESIGN AND PERFORMANCE OF A SLOT BASED IMPLANTABLE ANTENNA IN 2.45 
GHZ ISM BAND ............................................................................................................................................. 129 

Soham Ghosh, Ardhendu Kundu, Bhaskar Gupta 

EFFECT OF VARYING ANTENNA POSITION ON SMART BAG FOR 5G INTERNET OF 
THINGS(IOT) APPLICATIONS ..................................................................................................................... 133 

Elizabeth George, Chinmoy Saha 

2.4 GHZ ANTENNA DESIGN FOR TUMOR DETECTION ON FLEXIBLE SUBSTRATE FOR 
ON-BODY BIOMEDICAL APPLICATION ................................................................................................... 136 

Gaurav Kumar Soni, Akash Rawat, Dinesh Yadav, Ashok Kumar 

DESIGN AND SIMULATION OF FLOWER SHAPED FLEXIBLE WIDEBAND ANTENNA 
FOR WBAN APPLICATIONS ........................................................................................................................ 140 

Mamta Devi Sharma, Ajay Yadav, Sarthak Singhal, Ritu Sharma 

SIMULATION STUDY OF LENS APPLICATOR FOR HYPERTHERMIA TREATMENT ....................... 144 
Nitika Sharma, Hari Shankar Singh, Rajesh Khanna, Amanpreet Kaur, Mayank Agarwal 

DESIGN OF CORRUGATED MULTIBAND PATCH ANTENNA WITH DEFECTIVE 
GROUND LOADED WITH SRR .................................................................................................................... 148 

Niten Kumar Panda, Sraddhanjali Mohapatra, Sudhakar Sahu 

ANTENNAS IN MEDICAL APPLICATIONS ............................................................................................... 152 
Nishant Madhukar Borkar, P. K. Parlewar 

CPW-FED MINIATURIZED IMPLANTABLE PATCH ANTENNA WITH CIRCULAR 
POLARIZATION FOR BIO-MEDICAL APPLICATIONS ............................................................................ 155 

Krishna Chaitanya Perumalla, Pachiyaannan Muthusamy 



WEARABLE TEXTILE BASED MIMO ANTENNA FOR 5G APPLICATION........................................... 159 
Moirangthem Santoshkumar Singh, Sourav Roy, Soumendu Ghosh, Abhishek Sarkhel 

A FLEXIBLE WEARABLE ANTENNA FOR WIRELESS BODY AREA NETWORK 
APPLICATION ................................................................................................................................................ 163 

Kavita Upreti 

DOUBLE RIDGE HORN ANTENNA WITH CURVED DIELECTRIC LOADING FOR 
MICROWAVE IMAGING APPLICATIONS ................................................................................................. 167 

Athul O Asok, Gokul Nath S J, Sukomal Dey 

COMPACT AND WIDEBAND DUAL-RING SLOT ANTENNA FOR BIOMEDICAL 
APPLICATIONS .............................................................................................................................................. 171 

Sumit Kumar Khandelwal, Ravi Kumar Arya, Srinivasa Nallanthighal Raghava 

MODIFIED BEVELED SHAPED SUPERWIDEBAND MONOPOLE ANTENNA ..................................... 175 
Deepshikha Lodhi, Sarthak Singhal 

A NOVEL NIT SIKKIM'S LOGO SHAPED COMPACT MULTIBAND SLOT ANTENNA ...................... 179 
Vicky Kumar, Prashant Kumar, Surajit Kundu 

CPW FED CIRCULAR SHAPED FRACTAL SWB ANTENNA .................................................................. 183 
Loveena Singh, Deepshikha Lodhi, Sarthak Singhal 

A MINIATURIZED MICROSTRIP ANTENNA FOR SUPER WIDEBAND APPLICATIONS .................. 186 
Manoj Kumar Shrivastava, Ripudaman Singh, Pramod Kumar 

COMPACT AND BROADBAND UNIPLANAR QUASI-YAGI MICROSTRIP ANTENNA ...................... 190 
Manan Gupta, Hemant Kumar 

A DESIGN OF MULTIBAND SIMPLE MICROSTRIP PATCH ANTENNA BY USING INSET-
FEED ................................................................................................................................................................ 194 

Indra Bhooshan Sharma, Chandra Shekhar Ganesh Jha, M. M. Sharma, Joohi Garg, 
Bhawana Karla, Subhash Srimal 

DESIGN AND FABRICATION OF A MULTI-BAND 2ELEMENT MIMO ANTENNA FOR 
SUB-6 GHZ APPLICATIONS ........................................................................................................................ 198 

Juhi Wani, Pablo Camacho, Reza Shamsaee Malfajani, Mohammad S. Sharawi 

A MULTI-FUNCTIONAL UWB BAND-NOTCHED ANTENNA USING PIN DIODE AND 
VARACTOR DIODE FOR WIRELESS APPLICATIONS ............................................................................ 201 

Vijay Kapure, Surendra Rathod 

CPW-FED WHEEL-SHAPED SUPER WIDEBAND MONOPOLE ANTENNA .......................................... 205 
Rahul Rathore, Deepshikha Lodhi, Sarthak Singhal 

DESIGN & SIMULATION OF LOW PROFILE WIDE BAND CIRCULARLY POLARIZED 
PATCH ANTENNA ......................................................................................................................................... 208 

Vibhor Verma, Pramendra Kumar Verma, Rakesh Kumar Maurya, Sumit Srivastava, 
Inderpreet Kaur 

DESIGN OF MULTIBAND RECONFIGURABLE INVERTED F-SHAPED ANTENNA FOR 
WIRELESS APPLICATIONS ......................................................................................................................... 212 

Subhash Shrimal, Indra Bhooshan Sharma, M M Sharma 



A LENS SHAPED SLOT AND PARASITIC ELEMENT ISOLATED MIMO ANTENNA FOR 
5G WIRELESS APPLICATIONS ................................................................................................................... 216 

Ashwin Kumar Gondi, Aditya Dilip Jaiswal, Dinesh Yadav, Satyanand Singh 

DESIGN OF COMPACT METAMATERIAL INSPIRED DUAL BAND ANTENNA WITH 
DEFECTIVE GROUND STRUCTURE FOR SUB 6-GHZ COMMUNICATION ......................................... 220 

M Cholavendan, V Rajeshkumar 

A DUAL BAND ANTIPODAL VIVALDI ANTENNA FOR FIFTH-GENERATION 
APPLICATIONS .............................................................................................................................................. 224 

Amruta S. Dixit, Sumit Kumar 

A 1 × 4 ANTENNA ARRAY WITH DEFECTED GROUND STRUCTURE FOR 5G 
APPLICATIONS .............................................................................................................................................. 228 

Mohit Pant, Leeladhar Malviya 

A GAP COUPLED MONOPOLE MIMO ANTENNA FOR 5G NR AND WI-FI 6 
APPLICATIONS .............................................................................................................................................. 232 

N. Rana, Kumud R. Jha, Satish K. Sharma 

COMPARATIVE PERFORMANCE ANALYSIS OF CHANNEL ESTIMATION TECHNIQUES 
FOR MASSIVE MIMO SYSTEM ................................................................................................................... 236 

Ashenafi Gebre, Javed Shaikh, Twelegn Kebede, Fitsum Zerfu Gelete 

GAIN ENHANCEMENT OF DUAL LAYER TRUNCATED CORNER TRIANGULAR SLOT 
WITH DGS PATCH ANTENNA FOR 5G/WLAN APPLICATIONS ............................................................ 240 

Ambavaram Pratap Reddy, Pachiyannan Muthusamy 

CAVITY BACKED DUAL-POLARIZED BASE STATION ANTENNA FOR 5G 
APPLICATIONS .............................................................................................................................................. 244 

Vikram Sonmore, Rahul Kumar Jaiswal, Kahani Kumari, Anuj Kumar Ojha, Kumar Vaibhav 
Srivastava 

A WIDEBAND SIW HEXAGONAL PATCH ANTENNA FOR 5G MILLIMETER-WAVE 
APPLICATIONS .............................................................................................................................................. 248 

Amrita Dixit, Arjun Kumar, Ashok Kumar 

A CIRCULAR SLOTTED SIW ANTENNA FOR 5G APPLICATIONS ....................................................... 252 
Mohammed A. I. Matar, Gökhan Cinar 

FLOWER MIMO ANTENNA FOR WLAN APPLICATIONS WITH DGS ISOLATION ............................ 255 
Suneetha Pasumarthi, Kethavathu Srinivasa Naik, Pachiyannan Muthusamy 

THEORETICAL DEMONSTRATION OF MILLIMETER WAVE LENS ANTENNA ................................ 259 
Priyanka Das 

SUBSTRATE INTEGRATED WAVEGUIDE-FED SLOT ANTENNA ARRAY FOR 
MILLIMETER-WAVE APPLICATIONS ....................................................................................................... 263 

Maharana Pratap Singh, Jiro Hirokawa, Saptarshi Ghosh 

SIW-FED METALLIC CAP LOADED CYLINDRICAL DRA ARRAY ANTENNA FOR 5G 
MM-WAVE APPLICATIONS ........................................................................................................................ 267 

Arghyadeep Pal, Aritrik Ghosh, Chinmoy Saha, Debdeep Sarkar, Jawad Y. Siddiqui 

MODULATED GEODESIC SWITCHED BEAM LENS ANTENNAS FOR 5G MMWAVE 
COMMUNICATION ....................................................................................................................................... 269 

U Vishnu Prasad, P. H. Rao 



STUDY OF DIFFERENT CONCENTRATION LEVEL OF LACTOSE POWDER USING 
TERAHERTZ SPECTROSCOPY TECHNIQUE ............................................................................................ 273 

Sachin Khot, Amritha Tomson, Kshitij Mittholiya 

QUAD-BAND GRAPHENE ANTENNA FOR 60–120 GHZ INDOOR COMMUNICATION 
SYSTEM .......................................................................................................................................................... 276 

Jyothishree Pillai, Deepak Yadav, Jitendra Prajapati, Madhur Deo Upadhayay, Naveen Babu 

240–260 GHZ WAVEGUIDE TO MICROSTRIP TRANSITION ON QUARTZ SUBSTRATE .................. 280 
Vivan Prakash, Shailendra Singh, Ulkesh B Desai, Jolly Dhar, Cvn Rao, Rajeev Jyoti 

CIRCULARLY POLARIZED 2×2 MIMO DIELECTRIC RESONATOR ANTENNA FOR 
TERAHERTZ APPLICATIONS ..................................................................................................................... 283 

P. Upender, Amarjit Kumar 

A LOW SIDE-LOBE W-BAND PYRAMIDAL HORN ANTENNA WITH THICK 
CORRUGATIONS ........................................................................................................................................... 287 

Biiit Biswas, Priyanka Mondal, Mrinal Kanti Mandal 

DESIGN OF A SWITCHABLE THZ ANTENNA USING GRAPHENE AND VANADIUM-DI-
OXIDE ............................................................................................................................................................. 291 

Gopinath Samanta, Tarakeswar Shaw, Shankar Bhattacharjee 

GAIN ENHANCEMENT OF AN APERTURE COUPLED ANTENNA USING METASURFACE 
AT MM WAVE FREQUENCY ....................................................................................................................... 295 

Srujana Vahini Nandigama, Bharath. K, D. Rama Krishna 

MILLIMETER WAVE SUBARRAY BASED ON AN INNOVATIVE DESIGN TO ATTAIN 
IMPROVED CHARACTERISTICS UNIFORMLY ACROSS ALL RADIATION PLANES ....................... 299 

Chandreyee Sarkar, Debatosh Guha, Chandrakanta Kumar 

REGULARIZED ELECTRIC FIELD INTEGRAL EQUATION HMATRIX FOR 
ELECTROMAGNETIC SCATTERING ......................................................................................................... 301 

Yoginder Kumar Negi, N Balakrishnan, Sadasiva M. Rao 

A COMPUTATIONAL APPROACH FOR ESTIMATING THE ELECTRIC FIELD OF A 
RADIATING MICROSTRIP PATCH ANTENNA USING A MAGNETIC EMC PROBE........................... 305 

Pankai Binda, Akshay Pratap Singh, Kuldeep Singh, Rajendra Mitharwal 

SHARED MEMORY PARALLELIZATION FOR MULTILEVEL RECOMPRESSED H-
MATRIX .......................................................................................................................................................... 309 

Yoginder Kumar Negi, N Balakrishnan 

VALIDATION OF DIRECTION OF ARRIVAL WITH ORTHOGONAL TRI-DIPOLE 
ANTENNA FOR SEAMS ................................................................................................................................ 312 

Harsha A. Tanti, Abhirup Datta 

FREQUENCY TRANSLATION OF EM WAVES USING TIME-VARYING DIELECTRICS: 
INSIGHTS ON SLAB-WIDTH AND DURATION OF PERMITTIVITY VARIATION USING 
FDTD ............................................................................................................................................................... 316 

Anand Kumar, Jogesh Chandra Dash, Debdeep Sarkar 

COMPACT F-SHAPED ANTENNA WITH ITS ANALYTICAL MODELLING RESONATING 
AT 3.5 GHZ FOR 5G APPLICATIONS .......................................................................................................... 320 

D Rajesh Kumar, G Venkat Babu, K. G. Sujanth Narayan 



DESIGN AND IMPLEMENTATION OF SECONDARY POSITIONER FOR IMPROVING THE 
OEE OF ROBOTIC WELDING SYSTEM ..................................................................................................... 324 

Arunkumar P M, Gobikrishnan Udhayakumar, Balamurugan. S, Akshey. P. B, Gurubaran S K 
M, Jayabharathi B, Kovarthanam M, Madhan K 

PHOTONIC CRYSTAL BASED ALL OPTICAL OR AND XOR GATE WITH HIGH 
CONTRAST RATIO AND NOISE MARGIN ................................................................................................ 328 

Pushpendra Meena, Rukhsar Zafar, Rahul Pandey, Kamal Kishore Choure, Nitesh Mudgal, 
Ghanshyam Singh 

ANALYZING 3D SMITH CHART USING MATLAB: AN INSIGHTFUL AND 
ILLUSTRATIVE APPROACH ....................................................................................................................... 332 

D Vishrutha, Hemant Kumar 

PERFORMANCE ANALYSIS OF FOC BASED DOA ON NESTED ARRAY ELEMENTS ...................... 336 
Bhavya Bhardwaj, Prabha G, Natarajamani S 

MINIATURIZED L1 AND L5-BAND CIRCULARLY POLARIZED RECTANGULAR 
DIELECTRIC RESONATOR ANTENNAS FOR NAVIGATION SATELLITE APPLICATIONS.............. 340 

Pankaj Chaudhary, D. K. Ghodgaonkar, Sanjeev Gupta, Rajeev Jyoti, M. B. Mahajan 

DUAL BAND CIRCULAR PATCH COPLANER MICROSTRIP PATCH ANTENNA FOR X 
BAND AND KU BAND APPLICATIONS ..................................................................................................... 344 

Suman Sharma, Mukesh Kumar, Harshal Nigam, Monika Mathur 

HIGH GAIN BEAM STEERABLE REFLECT ARRAY ANTENNA FOR MM-WAVE 
APPLICATION USING DIGITAL METASURFACE ................................................................................... 347 

Gazali Bashir, Amit K. Singh, Shiban K. Koul 

KA BAND COMPACT TE21 TRACKING FEED SYSTEM ......................................................................... 351 
Ramu Akula, Sagi Sravan Kumar, Milind B Mahajan 

CROSS POLARIZATION ISOLATION IMPROVEMENT IN ELECTRICALLY SMALL 
PRIME-FOCAL REFLECTOR ANTENNAS BY REDUCING NEAR FIELD SCATTERING .................... 355 

S. Krishna Prasad, Sagi Sravan Kumar, Milind B Mahajan 

SMALL-SIZED BROADBAND ANTENNA FOR UNMANNED AERIAL VEHICLES 
POSITIONING ................................................................................................................................................. 359 

Pavel A. Evdokimov, Vladislav V. Golovin, Yuri N. Tyschuk, Elena I. Shirokova, Igor B. 
Shirokov 

MULTIPORT SHARED APERTURE ANTENNA FOR S/X-BAND SAR APPLICATIONS ...................... 363 
Venkata Kishore Kothapudi, Sushanth Reddy Shivagari, Pavan Sagar Mindala, Hari Vara 
Prasad, Reddy Kandhi, Adarsh Kayithi, Praveen Reddy Kota 

WIDEBAND ANTENNA FOR DETECTING GLOBAL SIGNAL FROM THE 
RECOMBINATION EPOCH........................................................................................................................... 367 

K. Kavitha, Agaram Raghunathan, R. Somashekar, B. S. Girish, K. S. Srivani, Ravi 
Subrahmanyan, N. Udaya Shankar, Mayuri Sathyanarayana Rao, Saurabh Singh, Jishnu 
Nambissan 

A 4×4 PHASED ARRAY COMPOSED OF A CIRCULAR LOOP ANTENNA FOR HIGH GAIN 
RADAR APPLICATIONS ............................................................................................................................... 371 

Sushanth Reddy Shivagari, Pavan Sagar Mindala, Hari Vara Prasad Reddy Kandhi, Praveen 
Reddy Kota, Venkata Kishore Kothapudi 



COMPARATIVE ANALYSIS OF BI-STATIC GPR CALIBRATION TECHNIQUES ................................ 375 
Rohit Kumar Karnena, Subrata Maiti 

CONTROLLED ANTENNA POSITIONER FOR VARIABLE TEMPERATURE CONDITIONS .............. 379 
Balram Vashishtha, Aashish Mittal, Yedla Venkat Santosh, Hitanshu Maheshwari 

FULL-WAVE AND EXACT ANALYSIS OF SPACE-WAVE IN A TWO-LAYER 
CYLINDRICAL DIELECTRIC ROD ............................................................................................................. 383 

Mahesh Singh, Bratin Ghosh 

COMPACT SLOTTED MONOPOLE ANTENNA WITH DEFECTIVE GROUND SURFACE 
FOR RFID/WLAN/WIMAX/SUB-6 GHZBANDS ......................................................................................... 387 

Maxon Okramcha, Malay Ranjan Tripathy, Ravi Kumar Arya 

A BIODEGRADABLE MULTI-PLATFORM TOLERANT PASSIVE UHF RFID TAG 
ANTENNA FOR SHORT-LIFE CYCLE IOT APPLICATIONS ................................................................... 391 

Manoj Kumar, Ashwani Sharma, Ignacio Julio Garcia Zuazola 

COMPACT-SIZE WEARABLE BUTTON ANTENNA WITH LOW SAR FOR IOT, MEDICAL 
AND GPS APPLICATIONS ............................................................................................................................ 395 

Puspendu Bikash Saha, Dibyendu Ghoshal, Sourav Roy, Rajib Kumar Dash 

COMPACT BIODEGRADABLE UHF RFID TAG FOR SHORT LIFE CYCLE APPLICATIONS ............ 399 
Diksha Gupta, Deepak Sood, Mengxia Yu, Manoj Kumar 

A HIGHLY EFFICIENT COMPACT HIGH GAIN RFID TAG ANTENNA FOR MILLIMETER 
WAVE APPLICATIONS ................................................................................................................................. 402 

Sagar Jain, Manoj Kumar, Ashwani Sharma 

A 5-BIT CHIPLESS RFID TAG FOR ISM BAND AND SENSOR APPLICATIONS .................................. 405 
Priyabrata Sethy, Santanu Kumar Behera 

ELECTRICALLY SMALL QUASI-ISOTROPIC PLANAR ANTENNA LOADED WITH SPLIT-
RING RESONATOR ....................................................................................................................................... 409 

Jyotibhusan Padhi, Awanish Kumar, R. Jawale, G. Shrikanth Reddy 

SYMMETRIC SQUARE SHAPED SLOTTED MICROSTRIP ANTENNA FOR RFID 
APPLICATIONS .............................................................................................................................................. 413 

Deepak Ram, Azharuddin Khan, A. K. Singh 

TRIPLE-BAND ANTENNA FOR IOT AND 5G APPLICATIONS USING METASURFACES 
AND POLYGON SLOT .................................................................................................................................. 416 

Surendrakumar Painam, Vijaya Sankar Anumala, Mahesh Gatram 

A BROADBAND PLANAR BOW-TIE ANTENNA WITH QUASI-ISOTROPIC COVERAGE ................. 420 
Rinkee Chopra, Ayushi Agarwal, Rahul Lakhmani 

AN EFFICIENT LOW-VOLUME OMNI-DIRECTIONAL WIDEBAND PATCH ARRAY 
ANTENNA FOR 5G APPLICATIONS ........................................................................................................... 423 

Liton Chandra Paul, Sarker Saleh Ahmed Ankan, Wang-Sang Lee 

STAR SHAPED ULTRA-WIDEBAND ANTENNA WITH DEFECTIVE GROUND PLANE .................... 427 
Akshar Tiwari, Sudeep Baudha 

A HIGH POWER CIRCULARLY POLARIZED ANTENNA WITH OVERMODED 
WAVEGUIDE .................................................................................................................................................. 431 

Swati Varun Yadav, Ashish Chittora 



FREQUENCY/ISOLATION RECONFIGURABLE COMPACT NOVEL QUAD-ELEMENT 
MIMO CONFIGURATION FOR WLAN/WIMAX APPLICATIONS ........................................................... 435 

Kabir Das Ayinala, Prasanna Kumar Sahu 

A LOW PROFILE 4-ELEMENT ISOSCELES TRIANGULAR MIMO ANTENNA FOR 
WLAN/WI-MAX APPLICATION .................................................................................................................. 439 

Kondalu Banavathu, Aruna Singam 

DESIGN OF A SIW CAVITY BACKED DUAL SLOT ANTENNA FOR KU BAND 
APPLICATIONS .............................................................................................................................................. 443 

Ratul De, Mahesh P Abegaonkar, Ananjan Basu 

COMPACT MULTI-RING TWO-ELEMENT MIMO ANTENNA WITH ENHANCED 
ISOLATION FOR UWB APPLICATION ....................................................................................................... 447 

Giday Gebrehiwot Bsrat, Aruna Signum, K. Srinivasa Naik 

DUAL BAND CIRCULAR PATCH ANTENNA FOR RFID AND ULTRAWIDEBAND 
APPLICATIONS .............................................................................................................................................. 451 

Ravi Mali, Deepshikha Lodhi, Sarthak Singhal 

ANALYSIS OF HALF-WAVE DIPOLE ANTENNA WITH VARIOUS BENDING ANGLES ................... 454 
T. V Dhruva, James A. Baskaradas, K. G. Sujanth Narayan 

A NOVEL SLOTTED MICROSTRIP PATCH ANTENNA FOR L-BAND APPLICATIONS ..................... 458 
Nikhila T, Pauly Baby John, Balamati Choudhury, Raveendranath U Nair 

DESIGN OF CPW FED HEXAGONAL PATCH ANTENNA FOR LTE AND WI-MAX 
APPLICATIONS .............................................................................................................................................. 462 

P Lavanya, K. G Sujanth Narayan, D. Rajesh Kumar, Vs S C S Murty, James A. Baskaradas 

LOW FREQUENCY GAIN IMPROVEMENT OF A VIVALDI ANTENNA WITHOUT 
COMPROMISING WITH ITS OVERALL SIZE AND HIGHER FREQUENCY GAIN .............................. 466 

Devoleena Debnath, Mrinal Kanti Mandal 

SCAN ERROR STUDIES IN A TIGHTLY COUPLED DIPOLE ARRAY DUE TO STRONG 
MUTUAL COUPLING .................................................................................................................................... 470 

Ashutosh Kedar, Rafiullah, Johan Huysamen, M Vasantha Kumar 

CYLINDRICAL HARMONICS IN HEXAGONAL PATCH ANTENNAS ................................................... 474 
Deepankar Shri Gyan, K. P. Ray 

FMCW GPR MODEL TO ASCERTAIN PRE-PROCESSING FILTER PARAMETERS AND 
ISOLATION BETWEEN ANTENNAS .......................................................................................................... 478 

Krishnendu Raha, K. P. Ray 

INVESTIGATION OF GAIN ENHANCEMENT USING DUAL LAYER ANTENNA FOR 
WLAN APPLICATIONS ................................................................................................................................. 482 

Ambavaram Pratap Reddy, Pachiyannan Muthusamy 

SIW CAVITY-BACKING ANTENNA-DIPLEXER USING NESTED CAVITIES ...................................... 486 
Divya Chaturvedi 

MULTI-MODE ORBITAL ANGULAR MOMENTUM (OAM) ANTENNA ARRAY ................................. 490 
Yuvraj B. Dhanade, Amalendu Patnaik 



GAIN ENHANCED DUAL BAND ANTENNA BACKED BY DUAL BAND AMC SURFACE 
FOR WIRELESS BODY AREA NETWORK APPLICATIONS .................................................................... 494 

Mohit Yadav, Muquaddar Ali, R. P. Yadav 

BROADBAND CALCULABLE DIPOLE ANTENNAS FOR SIL MEASUREMENTS OF CALTS ........... 498 
Osman Sen, Sibel Cimen 

BANDWIDTH-IMPROVED HMSIW RESONATOR BASED FILTENNAS FOR SINGLE/DUAL 
CHANNEL NETWORK .................................................................................................................................. 502 

Arvind Kumar, Divya Chaturvedi, Arani Ali Khan 

HARMONIC ANALYSIS OF ANTENNA FACTOR AND TRANSMIT ANTENNA FACTOR 
OF DIPOLE ANTENNA WITH BALUN ....................................................................................................... 506 

K. P. Ray, Vinod Singh Jadon, Shreyas Shukla 

STUDY OF MACHINE LEARNING ALGORITHMS FOR OUTPUT RESPONSE PREDICTION 
OF AN UWB FRACTAL ANTENNA............................................................................................................. 510 

Sai S. Indharapu, Anthony N. Caruso, Kalyan C. Durbhakula 

INVERSE MODELING OF QUAD-BAND NOTCHED UWB MIMO ANTENNAS USING 
GAUSSIAN PROCESS REGRESSION .......................................................................................................... 513 

Debanjali Sarkar, Sumon Modak, Taimoor Khan, Fazal Ahmed Talukdar 

FRACTAL GEOMETRY BASED CPW FED ANTENNA FOR EARLY STAGE SKIN CANCER 
DETECTION .................................................................................................................................................... 517 

Komalpreet Kaur, Amanpreet Kaur 

A COMPACT HAMMER SHAPED PRINTED ANTENNA WITH PARASITIC ELEMENTS 
FOR DEFENSE AND MOBILE SATELLITE APPLICATIONS ................................................................... 521 

Manish Varun Yadav, Sudeep Baudha, Shivam Thukral 

SIMULATION STUDY OF LUNEBURG LENS ON K-BAND HORN ANTENNA FOR FMCW 
REFLECTOMETRY APPLICATIONS ........................................................................................................... 525 

Rohit Mathur, J. J. U. Buch, Surya K. Pathak 

OFFSET-FED INVERTED U-SHAPED HEXA-BAND MONOPOLE ANTENNA FOR 
GSM/WIMAX/WLAN APPLICATIONS ........................................................................................................ 529 

Priyanka Choudhary, Ritwik Rudra, Deepika Sipal, Sudeep Baudha 

4X4 BUTLER MATRIX DESIGN FOR MULTIBEAM OPERATION FOR RADAR 
APPLICATION ................................................................................................................................................ 533 

Mantar Mandloi, Ajay Parmar, Priyanshi Malviya, Leeladhar Malviya 

MILLIMETER WAVE METASURFACE LENS FOR GAIN ENHANCEMENT ......................................... 537 
Suchitra Tiwari, Amit K. Singh, Shiban K. Koul 

GAIN ENHANCEMENT OF OPEN-ENDED WAVEGUIDE WITH GROOVED METALLIC 
FLANGE .......................................................................................................................................................... 541 

Suraj Sharma, Anil Kumar Yerrola, Maifuz Ali, Ravi Kumar Arya 

GRAPHNEN BASED MULTIBAND STACK PATCH THZ ANTENNA WITH PROXIMITY 
FEED ................................................................................................................................................................ 544 

Rohit Yadav, Ajay Parmar, Leeladhar Malviya, Dhiraj Nitnaware 

AN AMC BASED METASURFACE PATCH ANTENNA FOR C-BAND AND X-BAND 
APPLICATIONS .............................................................................................................................................. 548 

Diptiranjan Samantaray, Somak Bhattacharyya 



SIW LEAKY-WAVE ANTENNA USING CONCAVE-CONVEX SHAPED SLOTS FOR GAIN 
ENHANCEMENT ............................................................................................................................................ 552 

Vishakha Pandey, Ayaz Ahmad, Soumen Pandit, Jayanta Mukherjee 

DESIGN OF METASURFACE-LOADED FILTENNA FOR APPLICATIONS IN RADIO 
ASTRONOMY ................................................................................................................................................. 556 

Sougata Chatterjee, Sambit Kumar Ghosh, S Sureshkumar, Yashwant Gupta, Somak 
Bhattacharyya 

A SLOTTED PATCH ARRAY ANTENNA WITH A PARTIAL GROUND PLANE FOR 
WIFI/BLUETOOTH/ZIGBEE APPLICATIONS ............................................................................................ 560 

Liton Chandra Paul, Sarker Saleh Ahmed Ankan, Wang-Sang Lee 

LOW PROFILE AND HIGH GAIN UNIDIRECTIONAL CIRCULARLY POLARIZED S-
SHAPED SLOT ANTENNA ........................................................................................................................... 564 

Surbhi Arora, Girish Kumar 

MINIATURIZED SLOT ANTENNA DESIGN USING HIGH PERMITTIVITY & 
PERMEABILITY PROPERTY OF METAMATERIAL ................................................................................. 567 

Tarakeswar Shaw, Gopinath Samanta 

A 1-BIT CODING REFLECTIVE METASURFACE FOR BEAM STEERING ALONG BOTH 
THE CARDINAL PLANES USING DUAL-POLARIZED INCIDENT WAVES ......................................... 571 

Deepak Kumar Sahoo, Debidas Kundu, Dhrubajyoti Bhattacharya, Amalendu Patnaik 

POLARIZATION-INSENSITIVE WIDE-ANGLE RECEPTION TRIPLE-BAND 
METAMATERIAL UNIT CELL FOR ELECTROMAGNETIC ENERGY HARVESTING ......................... 575 

Geriki Polaiah, Krishnamoorthy. K, Muralidhar Kulkarni 

REFLECTIVE TYPE LINEAR TO CIRCULAR POLARIZATION CONVERTER USING 
METASURFACE OVER A WIDE FREQUENCY BAND ............................................................................. 579 

Vinit Singh Yadav, Anil Kumar Nayak, Brajesh Kumar Kaushik, Amalendu Patnaik 

ULTRATHIN ANISOTROPIC METASURFACE BASED LINEAR-TO-CIRCULAR 
POLARIZATION CONVERTER .................................................................................................................... 583 

Joysmita Chatterjee, Akhilesh Mohan, Vivek Dixit 

A TRANSMISSIVE TYPE DUAL BAND CROSS POLARIZATION CONVERTER 
METASURFACE FOR IOT APPLICATIONS ............................................................................................... 587 

Madhavi Chandra, Nilotpal, M. Thottappan, Somak Bhattacharyya 

SIMULTANEOUS TRANSMISSION AND REFLECTION MODE LINEAR-TO-CIRCULAR 
POLARIZATION CONVERSION USING A SINGLE METASURFACE .................................................... 591 

Debidas Kundu, Dhrubajyoti Bhattacharya, Debashree Pathak 

PIN DIODES BASED BI-FUNCTIONAL METASURFACE WITH POLARIZATION 
CONVERSION AND FULL REFLECTION CHARACTERISTICS ............................................................. 595 

Samiran Pramanik, Saikat Chandra Bakshi, Debasis Mitra, Chaitali Koley 

DUAL BAND CIRCULAR POLARIZATION HANDEDNESS SELECTIVE METAMATERIAL 
ABSORBER DESIGN ..................................................................................................................................... 598 

Sylvie Rana, Debasis Mitra 

A TUNABLE CODING METASURFACE ABSORBER USING VO2 FOR THZ DETECTION ................. 602 
Ananga Paul, Nilotpal, Somak Bhattacharyya, Smrity Dwivedi 



CHARACTERIZATION OF A NOVEL ALL DIELECTRIC METASURFACE .......................................... 606 
Priyanka Das 

MULTIBAND SAND TIMER SHAPED MICROSTRIP PATCH ANTENNA WITH A 
METASURFACE FOR GAIN ENHANCEMENT .......................................................................................... 610 

Devendra Soni, Pranjal Wadhwa, Dinesh Yadav, Manish Tiwari 

DESIGN AND ANALYSIS OF LOW COST BIODEGRADABLE SUBSTRATE MATERIAL 
FOR MICROWAVE DEVICE APPLICATION .............................................................................................. 614 

Sourav Roy, Soumendu Ghosh, Puspendu Bikash Saha, Moirangthem Santoshkumar Singh, 
Abhishek Sarkhel, Soumya Pattanayak 

MICROWAVE PERMITTIVITY CHARACTERIZATION USING POWER MEASUREMENTS 
AND MACHINE LEARNING ........................................................................................................................ 618 

Tahoura Mosavirik, Mohammad Hashemi, Mohammad Soleimani, Vahid Nayyeri, Omar M. 
Ramahi 

ANALYSIS OF CHIPLESS RFID TAGS BASED ON CIRCULAR-SRR AND KOCH 
SNOWFLAKE FRACTAL FOR SPACE-REDUCTION AND BIT-CODING IMPROVEMENT ................ 621 

Durga Prasad Mishra, Santanu Kumar Behera 

GNSS/GPS SPOOFING DETECTION USING IONOSPHERIC SIGNATURES .......................................... 625 
Veera Kumar Maheswaran, James A. Baskaradas, Sriram Subramanian 

A NOVEL INTERDIGITAL CAPACITANCES (IDCS) BASED LINEAR-CROSS REFLECTIVE 
TYPE POLARIZATION CONVERTER FOR X- AND KU-BAND APPLICATIONS ................................. 629 

Mohammad Abdul Shukoor, Sukomal Dey, Shiban K Koul 

CONTROL OVER PASSBAND BANDWIDTH OF DUAL MODE BANDPASS FILTER 
BASED ON COMPACT SUBSTRATE INTEGRATED WAVEGUIDE ....................................................... 633 

Soumit Samadder Chaudhury, Seema Awasthi, Rajat Kumar Singh 

ANALYSIS ON TRACKING PERFORMANCE OF A RADAR WITH UNCODED AND 
CODED TRANSPONDER .............................................................................................................................. 637 

N. Ravi Teja, D. Sampath Kumar, K. Sabina Esther, B. V. Subba Rao 

MULTI BAND RADAR TARGET SIMULATOR FOR HIGH SPEED TARGETS ...................................... 641 
Prashant Mishra, Nandakumar S 

TEC VARIATIONS OVER CENTRAL PART OF INDIA DURING ANNULAR ECLIPSE OF 
JUNE 21, 2020 ................................................................................................................................................. 645 

Deepthi Ayyagari, Abhirup Datta 

SIMULATION OF BEAM WAVE INTERACTION FOR A HELIX SPACE TWT'S ................................... 649 
Renu Malsaria, Amitavo Chaudhary, Manisha Gupta 

DUMBBELL SHAPED THZ ABSORBER IN THE VISIBLE LIGHT SPECTRUM FOR LOW 
POWER IOT DEVICES ................................................................................................................................... 653 

Mohammad Sarwar Raeen, Anveshkumar Nella, Maheswar Rajagopal 

RADAR CROSS SECTION REDUCTION OF SCANNED ARRAY ANTENNA WITH BAND-
PASS FREQUENCY SELECTIVE SURFACES ............................................................................................ 657 

Krushna Kanth Varikuntla, Dharan Vennela, Lakshmaiah Akumalla, Prasobh Martin, Prasad 
Nnssrk 



DESIGN OF A LOW PROFILE WIDEBAND ABSORBER USING RESISTIVELY LOADED 
CROSS DIPOLE AND MODIFIED SQUARE LOOP .................................................................................... 661 

Nikhil Karoti, Hrishikesh S. Sonalikar 

A NOVEL BROADBAND POLARIZATION INSENSITIVE CIRCUIT ANALOG ABSORBER 
(CAA) FOR RADAR CROSS SECTION (RCS) REDUCTION APPLICATIONS AT X. AND 
KU-BANDS ..................................................................................................................................................... 665 

Mohammad Abdul Shukoor, Sukomal Dey, Shiban K Koul 

PERFORMANCE ANALYSIS OF ABSORPTION PROPERTIES OF CORN HUSK WITH 
PARTICLE SIZE VARIATION ...................................................................................................................... 669 

Geetika Verma, S. Datar, K. P. Ray 

DEVELOPMENT OF BAND-PASS FILTER FOR INCREASING THE POSSIBLE GAIN IN 
TRANSPONDER ............................................................................................................................................. 673 

Pavel A. Evdokimov, Igor B. Shirokov, Elena I. Shirokova 

RESISTIVE INK BASED MICROWAVE ABSORBER FOR S AND C-BAND WITH 99% 
ABSORPTION ................................................................................................................................................. 677 

Sudha Malik, Aditi Sharma, Kumar Vaibhav Srivastava 

SAR ANALYSIS OF CIRCULAR MINIATURIZED IMPLANTABLE ANTENNA FOR BIO-
TELEMETRY APPLICATIONS ..................................................................................................................... 681 

Krishna Chaitanya Perumalla, Pachiyaannan Muthusamy 

A COMPACT NOVEL FREQUENCY SELECTIVE SURFACE IN X AND KU BANDS 
APPLICATIONS .............................................................................................................................................. 685 

Prashant Kumar, Vicky Kumar, Surajit Kundu 

DESIGN OF CIRCUIT ANALOG ABSORBER USING SWASTIKA GEOMETRY WITH SPLIT 
SQUARE RINGS ............................................................................................................................................. 688 

Prathamesh G. Sahasrabudhe, Hrishikesh S. Sonalikar 

DESIGN AND SIMULATION OF A WATER BASED POLARIZATION-INSENSITIVE AND 
WIDE INCIDENCE DIELECTRIC METASURFACE ABSORBER FOR X-, KU- AND K-BAND ............ 692 

Priyanka Tiwari, Surya Kumar Pathak 

MONO LAYERED FREQUENCY SELECTIVE SURFACE REFLECTOR FOR ULTRA 
WIDEBAND SHIELDING .............................................................................................................................. 696 

Pratyancha Prasad, Shiva Nand Singh, Akhilesh Kumar 

DUAL POLARIZED LOW FREQUENCY ACTIVE WIDEBAND ABSERBER DESIGN .......................... 699 
D. Singh, Kumud R. Jha, Satish K. Sharma 

A MULTIBAND TRANSMITTIVE-TYPE LINEAR-TO-CIRCULAR POLARIZATION 
CONVERTER .................................................................................................................................................. 702 

Meghna Mishra, Sambit Kumar Ghosh, Somak Bhattacharyya 

METHODOLOGY OF DESIGNING A BIDIRECTIONAL METAMATERIAL ABSORBER .................... 706 
Nilotpal, P. Chakrabarti, Somak Bhattacharyya 

A COMPACT POLARIZATION INSENSITIVE FSS BASED ABSORBER FOR S-BAND & C-
BAND APPLICATIONS ................................................................................................................................. 710 

Saurabh Sambhav, Jayanta Ghosh 



FREQUENCY SELECTIVE SURFACES FOR ELECTROMAGNETIC ISOLATION AT 
TERAHERTZ FREQUENCIES ....................................................................................................................... 713 

Ashish Kumar Verma, Rahul Singhal 

POLARIZATION INSENSITIVE BROADBAND SWITCHABLE FREQUENCY SELECTIVE 
RASORBER/ ABSORBER .............................................................................................................................. 716 

Yash Kumar, Aditi Sharma, Mondeep Saikia, Saptarshi Ghosh, Kumar Vaibhav Srivastava 

A POLARIZATION INSENSITIVE TIME MODULATED FSS FOR GENERATION OF 
SIDEBAND FREQUENCIES .......................................................................................................................... 720 

Mondeep Saikia, Kumar Vaibhav Srivastava 

A MINIATURIZED, POLARIZATION AND ANGLE STABLE HEXAGONAL FSS FOR 
STEALTH APPLICATIONS ........................................................................................................................... 723 

Saurabh Singh, Vibhor Binzlekar, Sunil Jorwal, Ravi Panwar, Smriti Agarwal 

A 2×2 MIMO ANTENNA WITH MULTIBAND CHARACTERISTICS DESIGNED FOR GPS, 
WIMAX AND WLAN WIRELESS APPLICATIONS ................................................................................... 727 

Manish Sharma 

TRIANGULAR RING WITH DUMBBELL SLOTS ON SIW FOR SUB-THZ APPLICATIONS ............... 732 
Ansha K K, Abdulla P, Sam Kollannore U, Jasmine P M, Rekha T. K 

BALUN-INTEGRATED DUAL PORT ANTENNA FOR RF ENERGY HARVESTING 
APPLICATIONS .............................................................................................................................................. 736 

R Gopika, Chinmoy Saha, Yahia M M Antar 

A COMPACT CIRCULARLY POLARIZED 2.45 GHZ ONE-FOURTH CYLINDRICAL DRA 
FOR WIRELESS ENERGY HARVESTING APPLICATIONS IN SMART CITY ....................................... 739 

Daasari Surender, Md. Ahsan Halimi, Taimoor Khan, Fazal A. Talukdar 

GRID ARRAY ANTENNA-COMBINER FOR DYNAMIC ANTENNA ALIGNMENT IN WPT 
APPLICATIONS .............................................................................................................................................. 743 

R Gopika, Chinmoy Saha 

NEAR-OMNIDIRECTIONAL 3D RECTENNA ARRAY FOR AMBIENT MICROWAVE 
ENERGY HARVESTING ............................................................................................................................... 747 

Pooja Prajapat, Aneesh Kumar R, Gopika R, Chinmoy Saha 

AN RF ENERGY HARVESTING SYSTEM AT 5.5 GHZ FOR WLAN NETWORKS ................................ 750 
Pavan Mehta, Anveshkumar Nella, Maheswar Rajagopal 

A PLANAR HIGH DIRECTIONAL BOW-TIE YAGI-UDA ANTENNA FOR COMPACT THZ 
WIRELESS DEVICES ..................................................................................................................................... 754 

Anveshkumar Nella, Vulugundam Anitha, Sandeep Kiran Vattiprolu 

SINGLE / DUAL BROAD BAND REFLECTIVE TYPE LINEAR CROSS POLARIZATION 
CONVERTERS WITH SLOTTED MEANDER LINES FOR X / KU / K BAND APPLICATIONS ............ 758 

Soumik Dey, Sukomal Dey, Shiban K Koul 

RECTANGULAR PATCH COUPLED WITH NOVEL PERTURBING STRUCTURES FOR 
IMPROVED RADIATIONS: PHYSICAL INSIGHT FOR CHOOSING THE APPROPRIATE 
SHAPE ............................................................................................................................................................. 762 

Debi Dutta, Debatosh Guha, Chandrakanta Kumar 



A SURVEY ON THE EFFECTS OF DIFFERENT PARAMETERS OF LIQUID MONOPOLE 
ANTENNAS USING DIFFERENT LIQUIDS ................................................................................................ 766 

Sutapa Ray, Amartya Banerjee, Malay Gangopadhyaya, Bhaskar Gupta 

AN IMPROVED ENDFIRE PLANAR ANTENNA FOR 5G MOBILE HANDSETS OPERATING 
AT MILLIMETER WAVE FREQUENCY ..................................................................................................... 770 

Sagar Juneja, Rajendra Pratap, Rajnish Sharma 

A COMPACT CIRCULARLY POLARIZED IMPLANTABLE ANTENNA AT ISM BAND FOR 
HEALTHCARE APPLICATIONS .................................................................................................................. 774 

Alok Chandra Joshi, Jogesh Chandra Dash, Debdeep Sarkar 

PLANAR MICROSTRIP ANTENNA WITH MODIFIED GROUND INCORPORATING 
SYMMETRICAL INVERTED L-SHAPED PARASITIC STUBS FOR MULTIBAND 
WIRELESS APPLICATIONS ......................................................................................................................... 778 

Ajay Dadhich, Dheeraj Sen, Megha Agarwal, Prashant Devmurari, Naman M Parashar 

DESIGN OF MICROSTRIP PATCH ANTENNAS FOR 5G NR WIRELESS 
COMMUNICATION ....................................................................................................................................... 782 

Divanshu Jain, Milind Thomas Themalil, Dinesh Yadav 

DUAL POLARIZED CASSEGRAIN REFLECTOR ANTENNA FOR W-BAND 
APPLICATIONS .............................................................................................................................................. 786 

Bharath Kunooru, Srujana Vahini N, D. Ramakrishna 

A DOUBLE T-SHAPED WIDEBAND MICROSTRIP PATCH ANTENNA WITH A MODIFIED 
GROUND PLANE FOR 5G APPLICATIONS ............................................................................................... 790 

Liton Chandra Paul, Himel Kumar Saha, Wang-Sang Lee 

DUAL BAND CIRCULARLY POLARIZED PROBE FEED ASYMMETRIC PATCH 
ANTENNA WITH WIDE AXIAL RATIO BANDWIDTH ............................................................................ 794 

Vijay Sharma, Tejpal Jhajharia, Manisha Gupta, Sanjeev Yadav, Nipun Kumar Mishra, 
Debashish Pal 

TRIPLE BAND CIRCULAR RING PATCH ANTENNA WITH PARTIAL GROUND 
STRUCTURE ................................................................................................................................................... 798 

Bhanu Priya Kumawat, Sanjeev Yadav, M. M. Sharma, Joohi Garg 

APERTURE COUPLED MICROSTRIP RADIATOR: 3D RADIATION CHARACTERISTICS 
AS A FUNCTION OF FEED MECHANISMS AND STRUCTURAL VARIATIONS .................................. 801 

Harsh Pallav Govind Rao, Sk Rafidul, Debatosh Guha 

HUYGENS UNIDIRECTIONAL END-FIRE PATTERN RECONFIGURABLE ANTENNA ..................... 804 
Rohit Khandekar, Deepika Sipal 

DESIGN OF DUAL BAND PATCH ANTENNA AND MINIATURIZATION USING 
RESONATORS FOR SUB-6-GHZ APPLICATIONS .................................................................................... 808 

Udhayanan S, Shambavi K 

GRAPHENE-METAL HYBRID METASURFACE FOR TUNABLE BANDPASS FILTER IN 
TERAHERTZ REGION ................................................................................................................................... 812 

Sambit Kumar Ghosh, Santanu Das, Somak Bhattacharyya 

FREQUENCY RECONFIGURABLE MIMO (MULTIPLE-INPUT MULTIPLE-OUTPUT) 
ANTENNA FOR ULTRAWIDEBAND APPLICATIONS ............................................................................. 816 

Summaiyya Saleem, Sarita Kumari, Dinesh Yadav, Deepak Bhatnagar 



FURTHER INSIGHTS INTO COUPLED CHARACTERISTIC MODES ..................................................... 820 
Sandip Ghosal, Rakesh Sinha, Arijit De 

DESIGN OF A NOVEL FILTERING ANTENNA USING OPEN LOOP RESONATORS ALONG 
WITH METALLIC VIA .................................................................................................................................. 824 

Upasana Nayak, Prasun Chongder 

ANISOTROPIC MAGNETIC MEDIA FOR ANTENNA GAIN ENHANCEMENT ..................................... 828 
Zamir Wani, Amit K. Singh, Shiban K. Koul 

SERIES-FEED CENTRE-FEED SHARED APERTURE ANTENNA ARRAY TO IMPROVE 
ISOLATION FOR X/KU-BAND AIRBORNE SYNTHETIC APERTURE RADAR 
APPLICATIONS .............................................................................................................................................. 831 

Praveena Kati, Venkata Kishore Kothapudi 

L BAND ARRAY ANTENNA FOR COMBINED INTERROGATOR TRANSPONDER (CIT) 
SUITABLE FOR AIRBORNE APPLICATIONS ........................................................................................... 835 

Neeresh Kumar, Bal Mukund Jha, Ajay Kumar Sharma 

DOUBLE E-SHAPED REFLECTION TYPE POLARIZATION CONVERTER FOR RADAR 
CROSS SECTION REDUCTION .................................................................................................................... 839 

Shyam Sundar Pati, Soumik Dey, Swaroop Sahoo, Sukomal Dey 

CIRCULARLY POLARIZED COMPLEMENTARY KOCH FRACTAL ANTENNA FOR 
SPACE APPLICATIONS ................................................................................................................................ 843 

Subhasish Pandav, Gautam Sadhukhan, Tanmaya Kumar Das, Santanu Kumar Behera, 
Madhusmita Mohanty 

ASYMMETRIC CPW - FED MONOPOLE ANTENNA WITH HYBRID SLOTS FOR 
BANDWIDTH ENHANCEMENT .................................................................................................................. 847 

Ch Murali Krishna, Saride Jagan Mohan Rao, M Ravi, J Prasanth Kumar, N V D P Murthy, 
M. K. V. Subbareddy 

A COMPACT AND WIDEBAND VEHICULAR ANTENNA FOR LTE/5G APPLICATIONS .................. 851 
Rajesh Kumar Singh, Andrea Michel, Paolo Nepa 

DESIGN OF COMPACT DOUBLE PASS BAND SIW FILTER USING COUPLED SLOT FOR 
KU BAND APPLICATION ............................................................................................................................. 855 

Ruchi Paliwal, Reema Budhiraja, Shweta Srivastava, Sanjeev Yadav 

COMPACT TEXTILE MIMO ANTENNA WITH RECONFIGURABLE DUAL BAND 
NOTCHING CHARACTERISTICS FOR UWB APPLICATIONS ................................................................ 859 

Bharghava Punna, Pachiyaannan Muthusamy 

DESIGN OF TERAHERTZ PCM AND ITS APPLICATION IN POLARISATION 
CONVERSION AND RCS REDUCTION ...................................................................................................... 863 

Deepti, Deepak Gangwar, Shamsher Singh, Ankit Sharma, Malay Ranjan Tripathy 

DESIGN OF UWB ANTENNA FOR HIGH GAIN USING FSS REFLECTOR ............................................ 867 
Rashmi A. Pandhare, Mahesh P Abegaonkar 

WIDE-BAND METAMATERIAL ABSORBER SURFACE FOR RCS REDUCTION ................................ 871 
Deepti, Deepak Gangwar, Shamsher Singh, Ankit Sharma, Malay Ranjan Tripathy 

WIDE BAND CIRCULARLY POLARIZED PLANAR MONOPOLE ANTENNA FOR FSS AND 
ITU-8GHZ APPLICATION ............................................................................................................................. 875 

Reshmi Dhara, M. M. Sharma, Jaiverdhan 



DUAL-BAND FSS BASED MICROWAVE ABSORBER FOR WIMAX & WLAN BAND 
APPLICATIONS .............................................................................................................................................. 879 

Shweta Garg, Rajesh Kumar Singh, Ruchi Paliwal, Sanjeev Yadav 

DESIGN OF ULTRATHIN METASURFACE LENS FOR GAIN ENHANCEMENT OF 
MICROSTRIP PATCH ANTENNA ................................................................................................................ 883 

P. Shravya, Amit K. Singh, Rama Krishna Dasari, Shiban K. Koul 

GAIN ENHANCEMENT OF PATCH ANTENNA USING SUPERSTRATE ............................................... 887 
Tazeen Shaikh, Mahesh Singh, Bratin Ghosh 

DUAL BAND PASS FREQUENCY SELECTIVE SURFACE WITH H- SHAPED LOOP AND 
SQUARE RING SLOT LOADED PATCH FOR C- BAND APPLICATIONS .............................................. 890 

Joohi Garg, M. M. Sharma, Sanjeev Yadav, Richa 

DESIGN OF A COMPACT BAND PASS FREQUENCY SELECTIVE SURFACE FOR WLAN 
APPLICATIONS BASED ON MEANDER LINE TOPOLOGY .................................................................... 893 

Joohi Garg, M. M. Sharma, Sanjeev Yadav 

MICROSTRIP SPOOF SURFACE PLASMON POLARITON BASED LEAKY WAVE 
ANTENNA ....................................................................................................................................................... 897 

Somia Sharma, Rajesh Kumar Singh, Ananjan Basu, Shiban K Koul 

A WIDEBAND ROSE-SHAPED PATCH ANTENNA WITH A GROUND SLOT FOR SUB-6 
GHZ APPLICATIONS .................................................................................................................................... 901 

Liton Chandra Paul, Sajeeb Chandra Das, Md. Nur Hossain, Wang-Sang Lee 

A POLARIZATION INSENSITIVE DUAL-BAND TUNABLE FSS ............................................................ 905 
Neha Rani, Saurabh Sambhav, Jayanta Ghosh 

TRI BAND WILKINSON POWER COMBINER FOR NAVIC RECEIVER ................................................ 909 
Adarsh M, Satya Bhushan Shukla, Subodh Surendran, Saji Joyas, Mukundan K K 

A COMPACT, HIGH ROLL-OFF TRANSMIT REJECTWAVEGUIDE FILTER ........................................ 913 
Durgesh Singh, Manoj Kumar Dwivedi, Bal Mukund Jha, Ajay Kumar Sharma 

SEQUENTIALLY ROTATED STACKED MICROSTRIP PATCH ANTENNA ARRAY AT KU 
BAND FOR SATELLITE APPLICATIONS ................................................................................................... 917 

Bhawna Kalra, M. M. Sharma, Ghanshyam Singh, Jaiverdhan, Priya Kaith, Joohi Garg 

8 X1 ARRAY IMPLEMENTATION OF BULL'S HORN DESIGN MICROSTRIP PATCH 
ANTENNA FOR BROADCAST SATELLITE AND MILITARY COMMUNICATION ............................. 921 

Priya Kaith, M. M. Sharma, Ila Sharma, I. B. Sharma, Bhawna Kalra, Jaiverdhan 

DUAL POLARIZED SHARED APERTURE CAVITY BACKED ANTENNA FOR K/KA BAND 
OPERATION ................................................................................................................................................... 925 

Krishna Tej Varma Nagaraju, Satish Srivastava, Gaurangi Gupta, Khushboo Kumari, Rajesh 
Chivukula, A. R. Harish 

DESIGN OF L-SHAPED STRIP LOADED DUAL BAND HEXAGONAL SHAPED 
CIRCULARLY POLARIZED MONOPOLE ANTENNA .............................................................................. 929 

Jaiverdhan, M. M. Sharma, Reshmi Dhara, Indra Bhooshan Sharma, Bhawana Kalra, 
Sandeep Vyas 

THZ BASED MULTIBAND AND WIDE SINGLE BAND METALLIC PATCH ANTENNA 
USING DEFECTED GROUND STRUCTURE .............................................................................................. 933 

Bhanu Priya Kumawat, Sanjeev Yadav, M. M. Sharma, Joohi Garg 



WIDEBAND CIRCULARLY POLARIZED MICROSTRIP ANTENNA ARRAY FOR 
SATELLITE BASED DATA RELAY SYSTEMS .......................................................................................... 938 

Manoj Joseph, S. Femina Beegum, Saji Joyas, K. K. Mukundan 

CIRCULARLY POLARIZED COMPACT WIDEBAND MICROSTRIP PATCH ANTENNA 
FOR LAUNCH VEHICLE TELEMETRY APPLICATIONS IN S BAND .................................................... 942 

S. Femina Beegum, Manoj Joseph, Saji Joyas, K. K. Mukundan 

A VARACTOR DIODE BASED POWER DIVIDER WITH FREQUENCY-BANDWIDTH 
TUNING ........................................................................................................................................................... 946 

Rekha G Nair, S Natarajamani, M Jayakumar 

PHASED ARRAY MICROSTRIP ANTENNA FOR 5G APPLICATIONS WITH ENHANCED 
BANDWIDTH ................................................................................................................................................. 950 

Harshal Nigam, Monika Mathur, Mukesh Arora 

DUAL BAND (X-KA) SMOOTH-WALL MULTIMODE MONOPULSE FEED FOR LEO 
SATELLITE TRACKING ............................................................................................................................... 953 

Ajay T. Mothe, Chinmoy Saha, Sandip Sankar Roy 

WIDEBAND MONOPOLE ANTENNA WITH CIRCULAR POLARIZATION 
RECONFIGURABILITY AND PATTERN DIVERSITY .............................................................................. 957 

Ankit Bhattacharjee, Santanu Dwari 

SUBSTRATE INTEGRATED WAVEGUIDE BASED COMPACT PERIODIC LEAKY-WAVE 
SLOT ANTENNA WITH IMPROVED BEAM SCANNING USING [(TE)] _10^Y MODE ........................ 961 

Ravi Anand, Sudipta Maity 

FREQUENCY RECONFIGURABLE TWO-ELEMENT MIMO ANTENNA FOR 3G/4G/5G 
CELLULAR COMMUNICATIONS ............................................................................................................... 965 

Puspendu Bikash Saha, Dibyendu Ghoshal, Sourav Roy, Rajib Kumar Dash 

FREQUENCY AND ATOMIZATION RECONFIGURABLE ON CIRCULAR PATCH 
ANTENNA ....................................................................................................................................................... 969 

Suresh Kumar Muthuvel, Anitha Gopalan 

COMPACT OPEN SLOT UWB MIMO ANTENNA WITH HIGH ISOLATION ......................................... 973 
Bhanu Pratap Lakoju, Akhilesh Mohan, Arijit De 

MULTI-BAND CIRCULARLY POLARIZED CYLINDRICAL DIELECTRIC RESONATOR 
MULTIPLE INPUT MULTIPLE OUTPUT ANTENNA FOR 5G AND X-BAND 
APPLICATIONS .............................................................................................................................................. 977 

Jayshri Kulkarni, Chow-Yen-Desmond Sim 

DESIGN OF A 2.45 GHZ OPERATED RECTIFIER WITH 81.5% PCE AT 13 DBM INPUT 
POWER FOR RFEH/WPT APPLICATIONS ................................................................................................. 981 

Md. Ahsan Halimi, Daasari Surender, Taimoor Khan 

ANALYSIS OF THE EFFECT OF INFILL DENSITY OF 3D PRINTED SUBSTRATE ON 
RECTANGULAR MICROSTRIP ANTENNA PERFORMANCE ................................................................. 984 

Balwinder Singh Dhaliwal, Kush Singla, Garima Saini 

WIDEBAND VHF/UHF TAPERED GROUND COMPACT DISC LOADED MONOPOLE 
ANTENNA ....................................................................................................................................................... 988 

Nikhil Gupta, Sayantan Mukherjee, Leena Maundekar 



PLANAR 2×2 MIMO-ARRAY ANTENNA USING POWER DIVIDER FOR 5G 
APPLICATIONS .............................................................................................................................................. 991 

Megha Soni, Ajay Dadoriya, Leeladhar Malviya 

1X64 K-BAND LOW-SIDELOBE SERIES-FED MICROSTRIP ANTENNA ARRAY BASED 
ON IMPEDANCE MATCHING SECTION WEIGHTING METHOD .......................................................... 995 

Nikhil Gupta, Leena Maundekar, Sayantan Mukherjee 

MULTI-BEAM MULTI-CHANNEL SECURE COMMUNICATION USING A MMWAVE 
ANALOG PHASED ARRAY BEAMFORMER ............................................................................................. 998 

S. Prasad, M. Meenakshi, P. H Rao 

MUTUAL COUPLING REDUCTION BETWEEN MICROSTRIP ANTENNAS AT MM WAVE 
FREQUENCIES USING SIW TECHNOLOGY ........................................................................................... 1002 

Bharath Kunooru, Srujana Vahini N, D. Ramakrishna 

DESIGN AND MATHEMATICAL MODELING OF THE NOVEL BROADBAND MM-WAVE 
ANTENNA ..................................................................................................................................................... 1005 

Sneha Tiwari, Anupriya Choudhary, Srikanta Pal 

DESIGN OF ULTRA WIDEBAND CUBIC DIELECTRIC RESONATOR ANTENNA 
SURROUNDED BY DIELECTRIC MICROPILLARS FOR THZ APPLICATIONS ................................. 1009 

Abhishek Joshi, Rahul Singhal 

ANALYSIS OF SHIELDED PLANAR TECHNOLOGY FOR DESIGN OF MILLIMETER 
WAVE CAVITY BACKED SLOT ANTENNA............................................................................................ 1012 

Naman Baghel, Soumava Mukherjee 

GAIN AND BEAMWIDTH ENHANCEMENT OF SIW SECTORAL HORN ANTENNA FOR 
KA-BAND APPLICATION .......................................................................................................................... 1016 

Sourav Ghosh, Soumava Mukherjee 

SICL FED KA-BAND DUAL POLARIZED DIPOLE ANTENNA ARRAY FOR 5G ENDFIRE 
APPLICATION .............................................................................................................................................. 1019 

Naman Baghel, Soumava Mukherjee 

A COMPACT 4×4 MIMO ANTENNA USING EMSIW .............................................................................. 1023 
Sayyed Arif Ali, Mohd Wajid, Muhammad Shah Alam 

SUBSTRATE INTEGRATED WAVEGUIDE BASED PERIODIC LEAKY WAVE ANTENNA 
WITH LOW STOPBAND ............................................................................................................................. 1027 

Modukuri Kishorebabu, Divya Chaturvedi, Goutam Rana 

AN ANTIPODAL VIVALDI ANTENNA ARRAY WITH MODIFIED GROUND PLANE AND 
SLOTTED RADIATORS FOR 5G MILLIMETER-WAVE APPLICATIONS ............................................ 1031 

Innocent Kadaleka Phiri, Kumaresh Sarmah 

COMPACT MILLIMETER-WAVE MIMO (MULTIPLE-INPUT MULTIPLE-OUTPUT) 
ANTENNA FOR 5G APPLICATIONS ......................................................................................................... 1035 

Summaiyya Saleem, Sarita Kumari, Dinesh Yadav, Deepak Bhatnagar 

A 25/28 GHZ MODIFIED π-SHAPED SIW-BASED SELF-DIPLEXING ANTENNA WITH 
LOW FREQUENCY RATIO FOR 5G APPLICATIONS ............................................................................. 1039 

Amit Kumar, Amit Kumar Singh, Munish Kumar 

Author Index 
 




