2022 International Workshop on
Antenna Technology (IWAT 2022)

Dublin, Ireland
16-18 May 2022

I E E E IEEE Catalog Number: CFP22ATS-POD
4 ISBN: 978-1-6654-9450-2



Copyright © 2022 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: CFP22ATS-POD
ISBN (Print-On-Demand): 978-1-6654-9450-2
ISBN (Online): 978-1-6654-9449-6

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

proceedings

.com



TABLE OF CONTENTS

DLR’s Dual-Polarized Offset Reflector Antenna with Digital Feed Array for Synthetic Aperture
Lo | SO T OOPUTTURURO PR PP 1
Tobias Rommel

Multibeam Holographic Metasurface ANteNNa DESION .....cveeieiieieniee et 4
Despoina Kampouridou, Alexandros Feresidis

High-Efficiency Low-Profile Waveguide Array ANLENNAS .........cccieririiiiinieiieie et 6
Qingchun You, Yi Wang, Nathan Miller

Ultra-Thin Low-Cost Electronically-Beam-Scanning Reflectarray for Ka-Band Satellite
Communications 0N the IMOVE AN BG ........c.oiviiiiriiiiiie et bbbt 9
Qiaoshan Zhang, Steven Gao, Lehu Wen, Xue-Xia Yang

A Novel Differentially-Fed Dual-Polarized Filtering Antenna for Base Station...........c.ccocevevviveieevcicveniniiennnns 13
Xuekang Liu, Steven Gao, Benito Sanz-lzquierdo, Haiwei Zhang

Characterization of Capacitor-Loaded Transmission Line for Phase Shifter Application............cc.ccccooneiinenns 17
Zulfi, Joko Suryana, Achmad Munir

A Novel Filtering Antenna with Transversal Coupling TOPOIOQY .....c.cocvvvriiiriieiieriere s 21
Jianfeng Qian, Steven Gao, Hanyang Wang, Hai Zhou

Printed Conformal Crossed Dipole ANTENNA ........c.coiiiiiriiineieie ettt 25
Chao Gu, Vincent Fusco, Dmitry Zelenchuk, Simon L. Cotton, Fei Cheng

Improved Rectifier Efficiency Using Multi-Sine INput Signals .........c.cccoieiiiiiiiiecicic e 29
Hamza Kiani, Abdul Quddious, David Chatzichristodoulou, Nosherwan Shoaib, Photos
Vryonides, Symeon Nikolaou

Flexible and Semi-Transparent Chipless RFID Tag Based on PDMS-Conductive Fabric Composite .............. 33
Nadeem Rather, Roy B. V. B. Simorangkir, John Buckley, Brendan O ’Flynn

A Multilayer Implantable Patch Antenna Based on Spiral Split RINGS .......cccvviieiieieie i 37
Alaa Altarawneh, Rula Alrawashdeh

Highly Directional Wideband Transmitarray for 79 GHz Band Radars............cccoeorineiinenensenese e 41
Lehu Wen, Steven Gao, Xue-Xia Yang, Yue Song, Yi Qin

A Novel Frequency Selective Antenna for mm-Wave Phased AITays ........ccvviveeerereresieseseeeeseesieseesesesnens 45
Hossein Sarbandi Farahani, Behrooz Rezaee, Helmut Paulitsch, Wolfgang Bdsch

Millimeter-Wave SPDT Discrete Switch Design with Reconfigurable Circle Loaded Dumbbell

A. Othman, H. A. Majid, N. A. Shairi, A. A. Zolkefli, N. Al-Fadhali, Z. Z. Abidin, 1. M.
Ibrahim, Z. Zakaria

Electro Chromic-Based Unit Cell for Millimeter-Wave Reconfigurable Reflectarrays.........cccoooveviienennnnen, 53
Majid Norooziarab, Senad Bulja, Robert Cahill, Rose Kopf, Mark Cappuzzo, Al Tate

Wideband Array for BGAN Portable Terminals ..........cooo i e 57
Jakub Przepiorowski, Patrick McEvoy, Max J. Ammann, X. L Bao



Broadband Split Ring Resonator-Based Antennas at 140 GHz in Embedded Wafer Level Ball Grid

YN 4 YA I=Tot 11210 [T | S SSSSPO 60
Elizabeth Bekker, Akanksha Bhutani, Lucas Giroto De Oliveira, Theresa Antes, Thomas
Zwick

Conical Rotation of Beam Using Three Dimensional Printable Prototype.........ccccoeoiereiiienniicneenc e 64
Sujan Shrestha, Hijab Zahra, Haider Ali, Syed Muzahir Abbas, Mohsen Asadnia, Karu P.
Esselle

Radar-Based Measurement of Pulse Wave Using Fast Physiological Component Analysis ...........ccccocovenennne 68

Takuya Sakamoto, Junya Suzuguchi

Principal Component Analysis for Microwave and Millimeter Wave Computational Imaging............cccce..... 72
Thomas Fromentéze, Okan Yurduseven, Philipp Del Hougne, David R. Smith

FFT-Based 220 GHz Sparse Imaging for Target DEeteCtioN ........cccccvveiiiiieiesieeieie e sne s 76
Shaoging Hu, Amir Masoud Molaei, Okan Yurduseven

Handheld Millimeter-Wave Imaging at Video Rates and 1t AppliCations ..........cccoovereinineinenese e 79
R. Hussung, S. Mohammadzadeh, D. Cibiraite-Lukenskiene, A. Keil, F. Friederich

Parabolic Antenna Retrofit for Operation at 5.84GHz — Preliminary Feedhorn Design ........cccccevevevencincnnnne. 82
Paul Dolea, Tudor Palade, Cristian Codau, Rares Buta, Raluca Simedroni, Emanuel
Puschita, Octavian Cristea, Andra Pastrav

Monopulse Secondary Surveillance Radar — Environment Impact on Target Detection ............cccccevevrernennen. 86
Gheorghe Minteuan, Andra Pastrav, Tudor Palade

An 868 MHz Bandage Type Antenna Using Aluminum Conductor and PDMS Substrate.........cc.cccccevvvivinnnne 90
Sanjeev Kumar, Roy B. V. B. Simorangkir, Dinesh R. Gawade, Aidan J. Quinn, Brendan
O Flynn, John L. Buckley

Design and Implementation of a Low-Cost Switch Matrix Using Ultra Wide Band Frequencies for

Breast CANCEr DEECTION .......c..iuiiiiiiiiie ittt b bbbt b bbb 93
Manuel Condori Huayna, Ebert San Roman Castillo, Alejandro Garcia Lamperez, Daniel
Segovia Vargas

Stair Geometry Inspired Ultra-Wideband Antenna with Simple Feeding Mechanism and Loaded by

Circular-Slot for 5G Applications Over the V- and E-Bands ............ccocoreiiiriiiinniieneese e 97
Mohsin Igbal, Syed Muhammad Rizvi Jarchavi, Mohammad Alibakhshikenari, Mariana
Dalarsson

A Compact 2-Element Side-Edge MIMO Antenna for 5G Applications ........ccccevvveieiieiiie e 100

Fatima Alharazneh, Dia Abualnadi, Yanal S. Faouri

Multibeam Truncated Gutman Lens Based on Additive ManufaCturing...........coccoeevreniininnnenscneccnens 104
Igor Grigoriev, Irina Munina

Short-Term Q-band Characteristics and Meteorological Data Statistical Analysis...........ccccvevvevevevciieiesinne. 107
Raluca Simedroni, Tudor Palade, Emanuel Puschita, Paul Dolea, Cristian Codau, Rares
Buta, Andra Pastrav

Comparison of a Slotted SIW Antenna Covered with Metasurface Vs. a Traditional Array ............ccoceeveenee. 111
Javier Chocarro, Jose Manuel Perez-Escudero, Inigo Ederra



Implementation of an SDR-Based FMCW Radar Receiver Using LabVIEW NXG........c.ccoceiviiiiiiicienenenn 114
Cristian Codau, Rares Buta, Emanuel Puschita, Tudor Palade, Paul Dolea, Raluca
Simedroni, Andra Pastrav

Circularly Polarized on Chip Dielectric Resonator Antenna at 60 GHZ............ccooevivvniiiieiinieee e 118
Meshari D. Alanazi, Salam K Khamas

A Review of Various Antenna Design Methods for Ground Penetrating Radar .............ccoovoeiieinnincncnnnnn 121
M. S. Ahmad Azhari, S. N. Azemi, M. D. Ghazali, Huda A. Majid

Investigation of Modeling of Anomalous Reflecting Metasurfaces Using Characteristic Modes.................... 125
Axel Hoffmann, Dirk Manteuffel

Discrete Phase Shifts for Intelligent Reflecting Surfaces in OFDM CommuniCations ..........c.cccocevererenienenn 128
Saber Hassouna, James Rains, Jalilur Rehman Kazim, Masood Ur Rehman, Muhammad
Imran, Qammer H. Abbasi

Design of an End-Fire Efficient Superdirective Electrically Small Antenna Array .........ccocoovevienvcnenenienn, 132
Abdellah Touhami, Sylvain Collardey, Ala Sharaiha

A 2D Reflective Metasurface Augmented Luneburg Lens Antenna for 5G Communications...............c......... 136
Bader Alali, Dmitry Zelenchuk, Vincent Fusco

Design, Fabrication, and Characterization of Slot-Fed Flexible Vinyl-Printed Yagi-Uda Antenna
FOr CUDESAt APPIICALIONS ...ttt sttt b st e e et te st e beebe e s e et e besaesbesre e 139
Casey White, Haider Raad, Khaled Abded, Wilbur Walters, Ali J. Algaraghuli

RF/microwave ENergy-AutONOMOUS SYSEEIMS.......couiiuiieirireieeiesreeseestessesseeeeeesseseessessessessesssessessessessessessenns 142
Alessandra Costanzo, Diego Masotti, Enrico Fazzini

Power Optimized Waveform for Wireless Power Transfer Systems: Simulations and Experiments............... 146
Hakim Takhedmit, Mahdi Hamidouche, Viet-Duc Pham, Laurent Cirio

Efficient Circular Polarized Metamaterial RF Energy Harvester for Wi-Fi Applications.............cccccccevivnnenn 150
Stylianos D. Assimonis, Vincent Fusco, Manos M. Tentzeris

A Broadband Circularly Polarised Slot Antenna for Ambient RF Energy Harvesting Applications ............... 153
Khatereh Nadali, Patrick McEvoy, Max J. Ammann

New Insight on BP Estimation Utilizing a Miniaturized Microstrip Patch Antenna.............cccccooeveieveninenenn, 157
Mona El Abbasi, Mervat Madi, Herbert F. Jelinek, Karim Y. Kabalan

Ultra-Wideband Ceramic-Based Dielectric Resonator Antenna Array for Radar Applications....................... 161
Feras Abushakra, Nathan Jeong, Abhishek K. Awasthi, Shriniwas Kolpuke, Christopher
Simpson, Jacob Pierce, Omid Reyhanigalangashi, Drew Taylor, S. Prasad Gogineni

Experimental Verification for Magnon and Photon Generation Using Y1G-Loaded Planar
0] 0T (o ] OO T P TSP TP T PP PRRPPPUPROTRN 164
Imam Hanafi, Asep Ridwan Nugraha, Agustinus Agung Nugroho, Achmad Munir

A Mm-Wave Circularly Polarized Wristwatch Dielectric Resonator Antenna for Off-Body
COMIMUINICALIONS. ...tttk h et h etk b ekt b et b e bt E e Rt e bt e bt b e bt b e bt e bt bt e bt en e benn e 168
Tarek S. Abdou, Salam K. Khamas

Dual-Band Dual-polarized Microstrip Array for mm-Wave and Sub-6 GHz Applications..............c.ccccvvvveen. 172
Neeraj Kumar Maurya, Max J. Ammann, Patrick McEvoy



Characterization of Compact Ovoidal Printed Antenna with Windowed Groundplane .............cccoceevieinninnn. 176
Agus Dwi Prasetyo, Deny Hamdani, Achmad Munir

A Generalized Nonlinear Model of 1-Bit PIN-diode Based Transmitarray Unit Cell...........cccccoevvnivennnnnn, 180
Vitalii V. Kirillov, Pavel A. Turalchuk

Frequency Selective Surface Design Using Coot Optimization Algorithm for 5G Applications..................... 184
Achilles D. Boursianis, Maria S. Papadopoulou, Marco Salucci, Alessandro Polo, Panagiotis
Sarigiannidis, Stavros Koulouridis, Sotirios K. Goudos

Four-Elements Proximity Coupled MIMO Antenna for Mm-wave 5G Applications ............cccocvvvvneninnienn, 188
Isam Eddine Lamri, Sarosh Ahmad, Esraa Mousa Abdel Rahman Ali, Mounir Belattar,
Mariana Dalarsson, Mohammad Alibakhshikenari

Breast Tumor Classification by Age and Size Based on Analysis of Dielectric Properties Performed

0N iN ViIVO and EX VIVO MEASUIEIMENTS......ccueieiiiieieeiie sttt ettt sttt sttt sttt sbe e are b 192
E Fernandez-Aranzamendi, E San-Roman, P Castillo-Aranibar, Luz-Ventura, Vicente
Gonzalez-Posadas, Daniel Segovia-Vargas

Polarization Reconfigurable Wideband Metasurface Antenna with Low Profile..........ccccooiiiiiiniiinnns 196
Ahmed El Yousfi, Abdenasser Lamkaddem, Kerlos Atia Abdalmalak, Daniel Segovia-Vargas

Microwave Imaging Device Prototype for Brain Stroke 3D MONItOring ........cccceveveievienesiecieie e 200
J. A. Tobon Vasquez, D. O. Rodriguez-Duarte, C. Origlia, G. Turvani, R. Scapaticci, M. R.
Casu, L. Crocco, F. Vipiana

Ablation Treatment Planning for Patients with Primary AldOSteronism ..........cccoeoiereinieneinieneiese e 203
Grazia Cappiello, Anna Bottiglieri, Caoimhe Newell, George Rahmani, Richard Farnan,
Laura Farina, Russell Senanyake, Mark Gurnell, Punit Prakash, Martin O ’Halloran, Michael
Conall Dennedy

A Microwave Imaging System Prototype for Liver Ablation Monitoring: Design and Initial

EXPErimental Validation. .........ccooiiiiiiiiiec bbbttt 207
Mengchu Wang, Rosa Scapaticci, Soroush Abedi, Helene Roussel, Nadine Joachimowicz,
Sandra Costanzo, Marta Cavagnaro, Lorenzo Crocco

MR Thermometry in Hyperthermia: Imaging for Precise Therapy Monitoring with the Novel

@ TN o AN (o A o] o] [T Lo PSSP 210
Sergio Curto, Carolina Carrapico Seabra, Kemal Sumser, Margarethus M. Paulides, Gerard
C. Van Rhoon

Wearable Patch Antenna Using Complementary Split Ring Resonator for Pneumothorax Detection............. 213

Paschalina Foti, Stavros Koulouridis

ESPAR Antenna with Double Ring Placement of Parasitic EIeMents ... 216
Md. Moklesur Rahman, Heung-Gyoon Ryu

Development of a Novel Ultra-Wideband Textile-Based Metamaterial Absorber for Mm-wave

= F T AN o] o] [T L1 o] OO TP S PRI 220
Gokberk Akarsu, Mehmet Faruk Cengiz, Diaa E. Fawzy, E. Buse Zengin, A. M. M. A Allam,
Hany Taher, Frances Cleary, Mohammed Farouk Nakmouche

A Method for Reducing the Size of MACKEY Il Antenna USing SHtS .........cccoovieiiiniiinineieneesc e 224
Kota Hakamata, Kleisuke Miyashita, Leito Yokoe, Shigeru Makino, Kenji Itoh

Compact MIMO Antenna for MUSIC-Based Angle of Arrival Estimation in Wrist-Worn Devices............... 227
Abel Zandamela, Nicola Marchetti, Adam Narbudowicz



Intelligent Reflecting Surface Orientation Optimization to Enhance the Performance of Wireless
COMMUNICALIONS SYSTEIMS ...iviieitietieteite e ste st ete e e et e e st et e testesteeseesee st e besbeebeateeseeseesaebesteabeaseenseneeseenteseeseeares 231
Kasun Prabhath, Sudharman K. Jayaweera, Steven A. Lane

Design of a 60 GHz Microstrip Antenna for Multi-Gigabit Industrial Communication in Viewpoint
OF INAUSEIY 2.0 .. b etk b etk b etk s h etk b etk e bt b e e b et e bt s bt et s bt et b 235
Abdul Jabbar, Qammer H. Abbasi, Muhammad Ali Imran, Masood Ur Rehman

Identifying Microwave Antenna Design Limitations for Radar-Based Breast Imaging.........c.ccccceveveneniennnne 239
Hamza Benchakroun, Declan O’Loughlin

Image Theory Verification: Closed Metal Loops in Proximity to Finite-Size Radiators and Grounds............ 243
Mohsen Koohestani, Mohamed Ramdani, Richard Perdriau

Antenna Implementations for High Altitude Platform Stations (HAPS) and Considerations for
0 =TI T o S 246
Ogbhonnaya Anicho, Philip B Charlesworth, Gurvinder S Baicher, Atulya Nagar

A Simple Beamforming Technique for Intelligent Reflecting Surfaces in 5G Scenarios..........ccccovevevereernenn 249
Daniel Martinez-De-Rioja, Jose A. Encinar, Eduardo Martinez-De-Rioja, Alvaro F. Vaquero,
Manuel Arrebola

Reconfigurable Notch-Band Antenna Based on Liquid Metal Switching Capability ........c..ccccceveviicieinnene, 253
Vahid Sharbati, Xiulong Bao, John Healy

A Single Antenna Method for Characterizing Absorber Effectiveness at Low Frequency .........c.ccocevvreeenenes 257
Andreea Constantin, Razvan D. Tamas

Utilization of CSRR and DGS on Wideband SIW Bandpass FIlter ..........ccccoveverieiiniinie s 261
Hardi Nusantara, Abdul Latip, Zulfi, Achmad Munir

Development of Circularly Polarized Ring-Shaped Array Antenna for L-band Radar Application ................ 265
Mohammad Ridwan Effendi, Rheyuniarto Sahlendar Asthan, Tutun Juhana, Achmad Munir

A Ray Tracing Parameter Optimization System in Mobile Radio Propagation Prediction..............cccccceevvunee. 269
Miyuki Hirose, Tetsuro Imai, Shengyi Wu, Satoshi Iwasaki, Gilbert Siy Ching, Yukiko Kishiki

Planar Luneburg Lens Antennas for 5G and 6G Millimetre Wave Communications ............ccccceeerercencrnnnns 271
Oskar Zetterstrom, Astrid Algaba-Brazalez, Oscar Quevedo-Teruel

Metasurface AuUgGMENLEd LENS ANTENNAS .......ccveieriirieiieitise et eie st te e te e et eseeste e sbeereenseseessenbesresresreans 274
Dmitry Zelenchuk, Bader Alali

Flexible and Wearable Terahertz Antenna for Future Wireless Communication............cccoceeeinenvinenccnnenn 277
Abdoalbaset Abohmra, Hasan T Abbas, Masood Ur Rehman, Muhammad A Imran, Qammer
H Abbasi

Wireless Power Transfer and Energy Harvesting Using Metamaterials and Metasurfaces...........ccccocvveivienns 280

Yi Huang, Jiafeng Zhou, Long Li

Realization and Measurement of a Wideband Metamaterial Absorber Composed with Structural

COMPOSITE IMALEITAIS. ...ttt bbbt bbb e bt et e b e ne e b e s bt bt e b e et ene e st e nbe st ebeees 284
Xavier Begaud, Anne Claire Lepage, Olivier Rance, Michel Soiron, Andre Barka, Sarah
Laybros



Note on Transformation-Optics-Based Flat Metamaterial Luneburg Lens Antenna with Zero-Focal

PIANE .. bR R R bRt R AR bRt R R et R bRt Re bt ettt st
Ruolei Xu, Zhi Ning Chen

Metamaterial Absorber Using Conventional Inkjet-Printing Technology Applied to Antennas............cccc......
V. Fusco, G. G. Machado, R. Cahill, G. Conway

Author Index





