2020 Antenna Measurement
Techniques Association
Symposium (AMTA 2020)

Newport, Rhode Island, USA
2 — 5 November 2020

’@ I E E E IEEE Catalog Number:  CFP20J49-POD
° ISBN: 978-1-7281-9868-2



Copyright © 2020, Antenna Measurement Techniques Association (AMTA)
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: CFP20J49-POD
ISBN (Print-On-Demand): 978-1-7281-9868-2
ISBN (Online): 978-1-7362351-0-2

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

LLom



TABLE OF CONTENTS

UNIFYING G/T AND NOISE FIGURE METRICS FOR RECEIVER SYSTEMS .......ccocoviviiviienisec e 1
Roy C. Monzello

LOADBOX DESIGN FOR EMC TESTING IN AUTOMOTIVE GNSS/SDARS APPLICATION ........cc........ 5
Ali Attaran, Adam Weiss, Ronald Missier, John Locke, Thomas Hermann

BI-STATIC REFLECTIVITY MEASUREMENTS OF VULNERABLE ROAD USERS USING
SCALED RADAR OBUIECTS.....cocitititetiiisieerestste ettt ettt st et se s st se st asesa e s bese st tesassasanessasenesen 8
Andreas Schwind, Willi Hofmann, Ralf Stephan, Matthias A. Hein

CORRECTION OF THE MEASURED PHASE OF THE RADIATION PATTERN OF
MILLIMETER-WAVE ANTENNAS ... ..ottt bbbt bbbt bbbt 14
A. J. Van Den Biggelaar, A. B. Smolders, U. Johannsen, B. F. Jamroz, D. F. Williams

A GENETIC ALGORITHM APPROACH FOR DERIVING DIRECTION FINDING ANTENNA
PLACEMENT ON PLATEORMS ..ottt ettt ettt sttt st sae e st e ts s bt s ste s st s et s sntssbassbaesbeestesreesraens 19
Eric B. Dano

CATR REFLECTOR MEASUREMENT SYSTEM WITH MULTIPLE REFLECTORS FOR
MULTIPLE ANGLES OF ARRIVAL IN MILLIMETER WAVE FREQUENCY BANDS..........c.ccceveeruenean. 25
Corbett Rowell, Adrian Cardalda-Garcia, Benoit Derat

OPEN-SOURCE ANTENNA PATTERN MEASUREMENT SYSTEM......ccccoiiiiiiiinieneeseneeee e 31
Christian W. Hearn, Dustin S. Birch, Daniel Newton, Shelby L. Chatlin

AIRCRAFT ANTENNA PLACEMENT INVESTIGATION UTILIZING MEASURED
SOURCES IN SIMULATION MODEL .....cvciiiiiiciiiisieiest ettt ss st ssssesenees 37
Bjorn Mohring, Bernd Gabler, Markus Limbach

REDUCING PHASE-MEASUREMENT ERRORS DUE TO RF-SOURCE BAND BREAKS.........ccccoceveue.. 41
John McKenna, Anh Le, Scott T. McBride

POLYHEDRAL SAMPLING STRUCTURES FOR PHASELESS SPHERICAL NEAR-FIELD
ANTENNA MEASUREMENTS ..ottt sttt sa ettt sttt sa st s s nne s nsenens 45
Adrien Guth, Cosme Culotta-Lépez, Johannes Maly, Holger Rauhut, Dirk Heberling

UTILIZATION OF MICROWAVE IMAGING FOR CHIPLESS RFID TAG READING AND
VERIFICATION - A HYBRID APPROACH ..ottt e 51
Katelyn Brinker, Reza Zoughi

WIDEBAND DOUBLE-RIDGED TEM HORN FOR NONDESTRUCTIVE EVALUATION AND
IMAGING APPLICATIONS ...ttt sttt stete et e st seetese st et ese e tenesesaebenessese e nensenenensns 57
C. Liu, M. T. Al Qaseer, Reza Zoughi

SINGLE ANTENNA DUAL CIRCULARLY-POLARIZED CHIPLESS RFID TAG READING
METHODOLOGY ..oooiiiiiiiieee sttt ettt se bt s ettt et e bt ettt e e s b s e st b e s e et e s e e s et e s e e b se e s sene s 61
Chao Liu, Katelyn Brinker, Reza Zoughi

A VALIDATED MODEL FOR NON-LINE-OF-SIGHT V2X COMMUNICATIONS .......cccccovvviiiiriennns 67
T. Kleinow, S. Lakshmanan, P. Richardson, V. Elangovan, S. Schmidt, J. Locke, M. Crowder



MEASURING G/T WITH A SPHERICAL NEAR-FIELD ANTENNA MEASUREMENT
SYSTEM VIA THE CW-AMBIENT TECHNIQUE .........coccoiiiiiieiriseeste e 73
Ryan T. Cutshall, Justin Dobbins, Matthew N. Barr

REDUCED AZIMUTHAL SAMPLING FOR SPHERICAL NEAR-FIELD MEASUREMENTS.................. 79
Fernando Rodriguez Varela, Xiaoliang Sun, Belén Galocha Iragtien, Manuel Sierra Castafier

BALUN DESIGN FOR CISPR 16-1-5 CALIBRATION AND REFERENCE TEST SITE
V4 1 1L (O I 10 ] 84
James S. McLean

EXAMINING AND OPTIMIZING COMPACT ANTENNA TEST RANGES FOR 5GNR OTA
MASSIVE MIMO MULTI-USER TEST APPLICATIONS ..ottt 90
S. F. Gregson, C. G. Parini

THE RELATIONSHIP BETWEEN CARTESIAN MULTIPOLES AND SPHERICAL

WAVEFUNCTION EXPANSIONS WITH APPLICATION TO WIRELESS POWER

TRANSFER......c.o ettt ettt et e e st e st e et e e be e bt e te e st e bt e st et etesteabesteabesbesbeabesseansereeseenteseeatestestearesreareas 95
James S. McLean, Heinrich Foltz

AUTOMOTIVE RADAR SIMULATIONS IN A REAL TRAFFIC SCENARIO: ANTENNA
DESIGN AND RADAR EVALUATION ..ottt ettt ettt ettt sttt ettt tsstte st et esaestassteestesstesrassreesreesessaeas 101
Jaehoon Kim

EVALUATION OF INTEGRATED ANTENNA PERFORMANCE THROUGH COMBINED
USE OF MEASUREMENT AND FULL-WAVE SIMULATION ... ..ottt et s 105
Benoit Derat, Mert Celik, Winfried Simon, Andreas Lauer

APPLICATION AND IMPROVEMENT OF FAST ANTENNA TESTING VIA SPARSE
SPHERICAL HARMONIC EXPANSION ......cciiiiieiiisicieirie et et sae s st sesessssesassssesessnsnses 110
N. Mézieres, B. Fuchs, L. Le Coq, J. M. Lerat, G. Le Fur, R. Contreres

SPHERICAL TEST-ZONE FIELD MEASUREMENTS OF A COMPACT ANTENNA TEST

T. M. Gemmer, D. Heberling

THE COST OF ACCURACY - MECHANICAL SYSTEMS ......coiiiieeinierense sttt neen 119
Marion Baggett

GEOMETRY- AND ANGLE-DEPENDENT MONOSTATIC SCATTERING OF MICROWAVE
ABSORBERS. ...ttt ettt — e e et e e e —e e i be e e —eeihteeabeeeibaeabeesbeesaee s beeseeearenaas 124
Willi Hofmann, Andreas Schwind, Christian Bornkessel, Matthias A. Hein

A LOW-COST AND IN-FIELD ANTENNA CHARACTERIZING METHOD BASED ON
STATISTICS MEASUREMENT ..ottt bbbt bbb 130
Zhenyu Xu, Thomas Mauldin, Zheyi Yao, Tao Wei, Kan Ren

NUMERICAL MODELING AND EXPERIMENTAL VALIDATION OF A D-BAND LENS-
BASED ANTENNA DESIGN FOR BEYOND 5G COMMUNICATIONS .......c.cccovivriieinriseienseeneseesesneens 135
Benoit Derat, Sebastian Schmitz, Simon Lachner, Maria Arias Campo, Simona Bruni

INCREASING 4-D IMAGING RADAR CALIBRATION ACCURACY USING COMPACT
ANTENNA TEST RANGE ...ttt sttt sttt ste st e s beane et e eneen e eeseneeneens 140
Benoit Derat, Daniel Markert, Josef Schméller, Rong Cheng Leng, Yaohui Liu, Ralf Reuter



NEAR-FIELD MEASUREMENTS WITH A 8.9 BY 1.6 M? PLANAR SCANNER AT
CHRISTIAAN HUYGENS LABORATORY ....cotiiieiiiiieteisie e ste e tste s sassesessssesessssssesessssessssssesessnsases 145
Cornelis G. M. Van 'T Klooster, Niels W. De Jong

CHALLENGES FOR THE AUTOMOTIVE INDUSTRY ON MIMO OTA TESTING ......ooovveeeeeveeeeeee 150
Mihai Berbeci, Patrick Pelland, Thomas Leifert

RFID IN PACKAGING SURVEILLANCE: IMPACT OF SIMULATION TOOLS IN DESIGN,

COVERAGE PLANNING AND PLACEMENT OF “SMART” READERS ALONG THE

LU o I 1 A | SRR 155
Saranraj Karuppuswami, C. J. Reddy

EXAMINATION OF EMC CHAMBER QUALIFICATION METHODOLOGY FOR
APPLICATIONS ABOVE 1 GHZ USING FREQUENCY DOMAIN MODE FILTERING ........ccccccveiennne 161
Zhong Chen, Stuart Gregson

COMBINING MEASUREMENTS AND SIMULATIONS FOR ANTENNA COUPLING
e N B 1 SRS R TP 167
L. J. Foged, L. Scialacqua, A. Giacomini, F. Saccardi, F. Mioc

DEFINITION, IMPLEMENTATION, AND EVALUATION OF A NOVEL SPIRAL-SAMPLING
TECHNIQUE ... ..ottt b ettt bR e bt e et e et e Rttt e et e b e s e s b b e s e et te e ntenn 173
Vivek H. Sanandiya, Scott T. McBride

APPLICATION OF KERNEL DENSITY ESTIMATION TO ACHIEVE AUTOMATED NEAR

REAL-TIME ANTENNA PATTERN DATA PROCESSING AND ANALYSIS IN AN

ANECHOIC CHAMBER.........octiititeieeeteie sttt ettt e bbbttt b ettt et et ettt s e e et b e e bene s 178
Emily Mendoza, Shea Watson

NEARFIELD MEASUREMENTS ON INTEGRATED ANTENNAS WITH A FREQUENCY
CONVERTER AND EMBEDDED LOCAL OSCILLATOR ....ooiiiie ettt 184
Thilo Bednorz, Mike Leffel

AEROSOL JET PRINTED ANTENNA FOR VEHICULAR COMMUNICATIONS.......ccooeiiiirieiiriniienns 188
Adamantia Chletsou, Cameron Crump, John Papapolymerou, John F. Locke

ULTRA-RECONFIGURABLE VO,-BASED REFLECTARRAYS FOR 5G APPLICATIONS.......cccceeaee. 192
Randy Matos, Nezih Pala

COUPLING ANALYSIS OF ANTENNAS ON ELECTRICALLY LARGE STRUCTURES
USING EQUIVALENT SOURCE METHOD .......ccoiiiiiiiiiteitnisiee ittt 196
D. V. B. Murthy, C. J. Reddy

MICROWAVE MATERIAL CHARACTERIZATION USING EPSILON NEAR ZERO (ENZ)
TUNNEL STRUCTURES.......cooottiiitist ettt ettt ettt bbb e et et et te b seste b esesbe st aresbe e e 199
D. V. B. Murthy, C. J. Reddy

COMPACT IMPLANTABLE ANTENNA INTEGRATED WITH A WIRELESS POWER
TRANSFER COLL ..ttt ettt ettt ettt et e st e st e e bt s e s bt e st e e st e s st e sbeesbeestesaaesbtssbe et e antsesteabe et e esbesree e 203
Jaehoon Kim

ROBOT-BASED ANTENNA AND RADAR MEASUREMENT SYSTEM AT THE RWTH
AACHEN UNIVERSITY ottt bbb bbb bbbt bbbttt eb e bt 207
R. Moch, D. Heberling



AMPLITUDE AND PHASE UNCERTAINTY ANALYSIS DUE TO CABLE FLEXING IN
ROBOT-BASED MEASUREMENT SYSTEMS ..ottt 212
R. Moch, T. M. Gemmer, D. Heberling

NUMERICAL STUDY OF THE RCS OF PYRAMIDAL ABSORBER GEOMETRIES............cccccovininne. 217
Vince Rodriguez, Zhong Chen

NUMERICAL ANALYSIS OF TECHNIQUES TO IMPROVE OBLIQUE INCIDENCE OF
ABSORBER ..ottt ettt ettt bttt E ettt R Rt E et bR et bRttt R e et e re e bt e nretn 223
Vince Rodriguez

ADAPTIVE SAMPLING FOR COMPRESSED SPHERICAL NEAR-FIELD MEASUREMENTS............. 227
Cosme Culotta-Lopez, Dirk Heberling

REVISING THE THEORY AND PRACTICE OF ELECTRICAL ALIGNMENT PROCEDURES
FOR SPHERICAL ANTENNA MEASUREMENT FACILITIES ....cooiioiieeee et 233
Kyriakos Kaslis, Olav Breinbjerg, Jeppe M. Bjgrstorp, Javier F. Alvarez

SOLR CALIBRATION USING PLANAR OFFSET SHORT IN FREE-SPACE MATERIAL
IMEASUREMENT ...ttt bbbk £ £ bbb b bt bk £ s bbb bbb e bbbt bbbt bt n s 239
Jin-Seob Kang

DNG MTM LOADED PLANAR GASKET MONOPOLE ANTENNAS FOR AUTOMOTIVE
o 102y 1N TSRS 242
Deepanshu Kaushal, Anuradha Sonker

SENSITIVITY ANALYSIS OF FAST NON-REDUNDANT NF SAMPLING

METHODOLOGIES WITH PROBE POSITIONING ERRORS. .......cccociiiirieinisicesisie e 246
M. A. Saporetti, F. Saccardi, L. J. Foged, F. D'Agostino, F. Ferrara, C. Gennarelli, R.
Guerriero, D. Trenta

NF-FF TRANSFORMATION WITH UNIFORM PLANAR SPIRAL SCANNING FOR
VOLUMETRIC ANTENNAS ...tttk bbbt bbbttt bbb 250
F. D'Agostino, F. Ferrara, C. Gennarelli, R. Guerriero, M. Migliozzi, G. Riccio

EXPERIMENTAL INVESTIGATION OF DIFFERENT FLOOR MATERIALS IN

AUTOMOTIVE NEAR FIELD ANTENNA TESTING......cocociiiiireeirseeres e 256
F. Saccardi, F. Mioc, A. Scannavini, L. J. Foged, J. Estrada, P. O. lversen, M. Edgerton, J. A.
Graham

NEAR FIELD MEASUREMENTS WITH RADICALLY REDUCED SAMPLING
REQUIREMENT THROUGH NUMERICALLY DEFINED EXPANSION FUNCTIONS .........cccoveivnnae 262
M. A. Saporetti, F. Saccardi, L. J. Foged, M. Righero, G. Giordanengo, G. Vecchi, D. Trenta

AUTOMOTIVE OTA MEASUREMENT TECHNIQUES AND CHALLENGES........c..ccoccovviivieieeieiies 267
Patrick Pelland, Daniél Janse Van Rensburg, Mihai Berbeci, Fynn Ove Storjohann, Andreas
Griesche, Jan-Peter Busch

MITIGATION TECHNIQUES FOR THE CONCEALMENT OF A NEW FIRE SUPPRESSION

NETWORK AND HVAC SYSTEM WITHIN A PRE-EXISTING LARGE ANECHOIC

(O8N /12 SRR SSR 273
G. Brzezina, J. Smithson, K. Oueng, U. Hashmi, A. Momciu

AN APPROACH FOR DIMENSIONING EQUIVALENT RADIATORS.......cccooiietnree s 277
Amedeo Capozzoli, Claudio Curcio, Angelo Liseno



USING HIGH-ACCURACY SWING ARM GANTRY IN SPHERICAL NEAR-FIELD
AUTOMOTIVE MEASUREMENT SYSTEMS ..ottt 282
Vivek Sanandiya, Tim Schwartz, Eric Kim

INCREASING THE MATERIAL DIVERSITY IN THE AUSTIN RCS BENCHMARK SUITE
USING THIN PLATES . ...ttt sttt e ettt bbbt e st et r e et ne et 287
Jon T. Kelley, Ali E. Yilmaz, David A. Chamulak, Clifton C. Courtney

ADDITIVE MANUFACTURED 3:1 BANDWIDTH DUAL-POLARIZED RANGE ANTENNA............... 293
Jeffrey Fordham, Edwin Barry, Ricky Burge, Michael Hollenbeck, Robert Smith

ANALYSIS AND CHARACTERIZATION OF TAPERED CHAMBERS.......ccovitiinieirse e 299
Anoop Adhyapak, Zhong Chen, Garth D'Abreu

TEXTILE-BASED CORRUGATED-X RESONATORS FOR WIRELESS RF POWER
TRANSFER FOR WEARABLE APPLICATIONS.......coii ettt nees 305
Dieff Vital, John L. Volakis, Shubhendu Bhardwaj

ELEMENT FAILURE DETECTION OF ARRAY ANTENNA USING FAR-FIELD
MEASUREMENT WITH SHALLOW NEURAL NETWORK ........coiitiiiiiiriee e 307
Michitaka Ameya

MULTI-LAYERED FLAT METAMATERIAL LENSES: DESIGN, PROTOTYPING AND
MEASUREMENTS ...ttt sttt sttt s ettt e e e b n e et e n e e et e s e e neerene s s se e nees 311
Anastasios Papathanasopoulos, Yahya Rahmat-Samii

ANTENNA MEASUREMENT SYSTEM USING OPTICAL FIBER LINK AND VERTICAL
ARTICULATED ROBOT ....ciitittititiisieteie sttt sttt ettt s et b e e s tes et se et te et et nessasene s tane s 317
Satoru Kurokawa, Michitaka Ameya, Masanobu Hirose

Author Index





