2017 IEEE International Conference

on Computational Electromagnetics
(ICCEM 2017)

Kumamoto, Japan
8 — 10 March 2017

I E E E IEEE Catalog Number: CFP1799Y-POD
4 ISBN: 978-1-5090-1039-4



Copyright © 2017 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: CFP1799Y-POD
ISBN (Print-On-Demand): 978-1-5090-1039-4
ISBN (Online): 978-1-5090-1038-7

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

FIVE-STEP LOD-FDTD METHOD INCLUDING LUMPED CAPACITORS AND ITS STABILITY

ANALY SIS b bbbt h e E e h bR b bR e bR bR R e R R R R R R e R e R e Rn Rt R bRt s bt r b 1
Yong-Dan Kong ; Chu-Bin Zhang ; Qing-Xin Chu

EXTENSION OF THE MAGNETICALLY MIXED NEWMARK-LEAPFROG FINITE-

DIFFERENCE TIME-DOMAIN METHOD TO DEBYE DISPERSIVE MEDIA ........ooo et 4
Kazuhiro Fujita
STABILIZED MULTIPLE-REGION FINITE-DIFFERENCE TIME-DOMAIN METHOD ......cccceoieiiecee e 6

Masakazu Yamaji ; Uno Toru ; Takuji Arima
NUMERICAL ANALYSIS OF ELECTROMAGNETIC PULSE WAVE PROPAGATION IN
DISPERSIVE AND NONLINEAR MEDIUM BY CONSTRAINED INTERPOLATION PROFILE

Hiroshi Maeda
EM ANALYSIS OF METALLIC NANO-CYLINDER CHAINS EXCITED BY LOCALIZED

SURFACE PLASIMONS ...ttt et e e et st e e st e st e et e e saeesa b e e s be e e te e e aeessteenseeeseeesaeesnteeateeenseesnseeseeanaeenseenns 11
Shinichiro Ohnuki ; Kazuya Nagasawa ; Ryo Takahashi ; Takashi Takeuchi
MODELING OF NONLINEAR ELECTROMAGNETIC RESPONSE IN METASURFACE.........ccoocviiiiiiiiiinn 13

Ming Fang ; Zhixiang Huang ; Xianliang Wu ; Wei E. I. Sha

DESIGNING METASURFACE THROUGH SURFACE IMPEDANCE MAPPING AND

EQUIVALENT CIRCUIT IMODEL ..ottt sttt b et e e 15
Yijun Feng ; Ke Chen ; Bo Zhu ; Junming Zhao ; Tian Jiang

TEMPERATURE DEPENDENCE OF POWER DISSIPATION IN THE SI SUBSTRATE UNDER

THE HIGH-FREQUENCY SIGNAL PAD ...ttt b et be b sbe et sbe e b e nbe e e sne s 18
Tsugumichi Shibata ; Daichi Ichikawa

ACCELERATION METHODS FOR SHIELDING CURRENT ANALYSIS IN CRACKED

SUPERCONDUCTING FILIM ..ottt et b b ettt b bt bt ebeane s 21
Atsushi Kamitani ; Teruou Takayama ; Ayumu Saitoh

BINARY-COLLISION-APPROXIMATION SIMULATION ON SPUTTERING PHENOMENA OF

NANO-STRUCTURED TUNGSTEN ...ttt ae et e st et ssee e sbeeanbeesbeeasteesneeanbeeabeeeaeesnseanbessreens 23
Hiroaki Nakamura ; Seiki Saito ; Atsushi M. Ito

FREQUENCY TUNABLE ANTENNAS BASED ON INNOVATIVE MATERIALS ... 28
L. Huitema ; A. Crunteanu ; H. Wong ; A. Ghalem ; M. Rammal

A DUAL BAND DUAL POLARIZATION SLOT PATCH ANTENNAL ... .oo ittt e e ee et 34

Jianling Chen ; Junhong Wang ; Kin-Fai Tong ; Allann Al-Armaghany

EXACT SOLUTION OF THE PLANE WAVE DIFFRACTION BY MULTIPLE RECTANGULAR

HOLES IN A THIN SCREEN ...ttt ettt et sn et st e bt e anb e e be e e steenbeeenbeeabeeeteesnbeenbeeenae s 38
Hirohide Serizawa

ANALYSIS OF WAVE GUIDANCE BY PERIODIC CHAIN OF SQUARE RODS USING

FOURIER SERIES EXPANSION METHOD WITH PML ...ooiiiiie ettt e nnee e nnee s 41
Dan Zhang ; Kiyotoshi Yasumoto ; Vakhtang Jandieri

SURFACE PLASMON POLARITON MODES OF COUPLED CIRCULAR-CYLINDER SILVER

NANOWIRES SUPPORTED BY SILICA SUBSTRATE ...ttt 43
Pin-Ho Wang ; Hung-chun Chang
THZ WAVE MANIPULATION BASED ON CODING METASURFACES.........cccooiiirieee s 46

Qiang Cheng ; Tie Jun Cui
QUASI-PERIODIC ARRAY MODELING USING REDUCED BASIS FROM ELEMENTAL

Xunwang Dang ; Maokun Li ; Fan Yang ; Shenheng Xu

TOA MEASUREMENT USING SYNTHETIC APERTURE METHOD IN INDOOR

ENVIRONMENTS ..ottt b ettt e b1t be e b e s bt e be ekt e b e e bt e be b e et e Rt e b e b e e n b e e be e be e b e et e s bt e eesbeenbeneeenes 52
Ryo Yamaguchi ; Kazuma Tomimoto

FDTD ANALYSIS OF INDOOR PROPAGATION CHARACTERISTICS FOR IMPROVEMENT

OF WIRELESS TRANSMISSION BY ACTIVE PROPAGATION CONTROL ...cccoiiiiiiiciiee e 55
Ryo Araki ; Hisato lwai ; Hideichi Sasaoka

ANALYSIS OF RADIO WAVE PROPAGATION IN BUILDING MODELS CONSISTING OF

CONCRETE WITH CONDUCTING FRAMEWORKS BY THE CIP METHOD.........ccccviiieieeee e 58
Toshiaki Matsunaga ; Mayumi Matsunaga ; Tsuyoshi Matsuoka



PASSIVE UHF RFID TAG DESIGNS FOR AUTOMATIC VEHICLE IDENTIFICATION ....cccocovviieeviece e 61
Chi-Lun Mak

COMPACT MIMO ANTENNA WITH EMBEDDED DECOUPLING NETWORK ......ccccoiiiiiieiie e 64
Xiu Yin Zhang ; Cheng-Dai Xue ; Yunfei Cao ; Chao-feng Ding

MILLIMETER-WAVE APERTURE-COUPLED MAGNETO-ELECTRIC DIPOLES FOR MULTI-

BEAM ARRAY APPLICATIONS ...ttt ettt bbbt h bbb bt b bttt b e r e ene e 67
Yujian Li ; Junhong Wang ; Kwai-Man Luk
RAY TRACING BY DIJKSTRA ALGORITHM FOR COMPLICATED STRUCTURES..........ccooiiiiieece 69

Kazunori Uchida ; Leonard Barolli

MODELING OF ELECTROMAGNETIC FIELDS INDUCED BY MOVING SEAWATER DUE TO

A UNDERSEA VEHICLE ... ..ottt ettt e et e e sat e et e st e e teesat e e teeaseeesateanbeeateeesteesnteenteeannees 72
Zhi-Hua Xu ; Chang-Ping Du ; Ming-Yao Xia

FAST FREQUENCY SWEEP ANALYSIS OF DIELECTRIC ROUGH SURFACE BY MAEHLY

APPROXIMATION ...ttt bbbt bbb b2 s bbb e bbb e st e bt b e bbb et b et e bt e bt et b et e e bt e 75
R. Bao ; A. Q. Wang ; Z. X. Huang
SIMULATION OF TRANSIENT SCATTERING FROM OCEAN SURFACE WITH SHIP WAKE............cccccooeu. 78

X.Y.Guo; Y. Liu; H.J. Zhou ; M. Y. Xia

SURFACE WAVES EXTRACTION AND THEIR EFFECT ON EFFECTIVE MATERIAL

PARAMETERS OF METAMATERIALS ... ..ottt ettt et a e st e e te e s ta e e b e e ssae e beesnteebaeaneeenreenn 81
Xiaoyan Y. Z. Xiong ; Li Jun Jiang ; Wei E. I. Sha

EXTRAORDINARY OPTICAL TRANSMISSION COUPLED TO A GAIN MEDIUM THROUGH

PERIODIC ARRAYS OF SUBWAVELENGTH APERTURES .......cooi it 83
Kaikun Niu ; Zhixiang Huang ; Xianliang Wu

THE COMPETITIONS OF ELECTROMAGNETIC FOR UNDERGRADUATE STUDENTS IN

TAIWAN: TAIWAN CREATIVE ELECTROMAGNETIC IMPLEMENTATION COMPETITION

Zuo-Min Tsai ; Ruey-Beei Wu ; Tzong-Lin Wu ; Shih-Yuan Chen ; Shau-Gang Mao ; Tzyh-Ghuang Ma
EDUCATION FOR THE COLLEGE STUDENT THROUGH STUDY OF WIRELESS POWER

TRANSMISSION (MWPT) ettt sttt bbb bbbt bkt e bbb s £ b bbbt e ket e bt et e bbbt bbb e 89
Tamami Maruyama
VISUALIZATION OF ELECTROMAGNETIC WAVES FOR EDUCATION .....ccoiiiiiiiee e 92

Takuichi Hirano ; Jiro Hirokawa
STUDY ON CHARACTERISTICS OF NARROW-BAND AND WIDEBAND ANTENNAS BY TIME

[ L@ 1 L I N N I Y ST 94
Mitsuo Taguchi
COMPUTATION OF THE Q FACTORS FOR ANTENNAS USING XER AND XMR MODES. .........c.cccocevvvvnenee. 96

Jiang-Feng Lin ; Qing-Xin Chu
OPTICAL FIBER LINK MICROWAVE MEASUREMENT SYSTEM USING ZERO BIASED

OPTICAL DEVICES ... oottt ettt ettt et s e e s b e et e e s b e et e e e bae e beesabe e beesaee e sbeesabe e beeesteeanbeenbeeareeesreesnbeenres 98
Satoru Kurokawa ; Masanobu Hirose
MINIATURIZED PROBING ANTENNA FOR NEAR-FIELD MICROWAVE IMAGING........ccccoooveiiiiieeiiiie s 101

Daxin Wang ; Qiying Wu ; Kailuan Tang ; Fangzhou Han ; Tongfeng Guo ; Qingfeng Zhang ; Yifan Chen

A COMPACT PLANAR 24GHZ QUASI-YAGI ANTENNA FOR UNMANNED AERIAL VEHICLE

RADAR APPLICATIONS ... .ottt ettt b bt b s e bt st b e e h b e s bt e s b ekt eab e nb e e st e ekt e ab e sbe e s e e et e enb e s b e eseenbeanean 104
Zheng Gong ; Shangkun Ge ; Tongfeng Guo ; Qingfeng Zhang ; Yifan Chen

SCATTERING OF A TE BEAM WAVE BY THE END-FACE OF AN ORDERED WAVEGUIDE

SYSTEM ..ttt bt bbb e bbb b b e s h R R R R h kR R R R e bRt E b h e b n et e 106
Akira Komiyama

INTERPRETATION METHOD FOR RESPONSE WAVEFORM OF TRANSIENT SCATTERED

ELECTRIC FIELD BY A COATED CYLINDER COVERED WITH A THICK MATERIAL .....cccooviiiiiiiiee. 109
Keishi Hagiwara ; Keiji Goto ; Yuta Takeno ; Shohei Tokumaru ; Layla Okada

TRANSIENT SCATTERED MAGNETIC FIELD FROM A CYLINDRICALLY CURVED

CONDUCTING OPEN SHEET EXCITED BY UWB PULSE WAVE ........oooiiiiii e s 112
Keishi Hagiwara ; Keiji Goto ; Shohei Tokumaru ; Layla Okada ; Yuta Takeno

CALCULATION ACCURACY AND TIME OF OUTDOOR PROPAGATION ESTIMATION

USING VERTICAL PLANE LAUNGCH ...ttt bbb e ane s 115
Takahiro Hashimoto ; Takayuki Nakanishi ; Yoshio Inasawa ; Hiroaki Miyashita

EFFICIENT APPROXIMATE SOLUTION OF SCATTERING FIELC BY THREE-LAYERED

DIELECTRIC SLAB FOR ACCURATE PROPAGATION ANALYSIS ... 117
Ryoichi Sato ; Hiroshi Shirai
HOW TO ESTIMATE THE COUPLING Q FACTOR FROM TWO-PORT S-PARAMETERS........c.cccoevvevnenee. 120

Takashi Ohira



UNIFIED COUPLING AND RESONANT MODEL FOR NEAR-FIELD WIRELESS POWER

TRANSFER SYSTEM ...ttt e e e e e et et e e bae e e ettt e e e eabeeesabeeeeasteeeeaabeeesnbaaeeassaeeesabeeesntaseasenas 122
Hiroshi Hirayama

MULTIPLE-HALF-WAVE RESONATOR FOR WIRELESS POWER TRANSFER USING

MAGNETIC RESONANT COUPLING ... .ooiii ittt ettt e e sva e st te e s e e e sae e saa e e teesaaeeabeesaeeesbeesnbeereeareas 124
Yoshiaki Narusue ; Yoshihiro Kawahara ; Tohru Asami

RECEIVER LOCALIZATION FOR A WIRELESS POWER TRANSFER SYSTEM WITH A 2D

RELAY RESONATOR ARRALY ..ottt ettt ettt ettt e ettt e e s b e e e ekt e e e e bt e e e sabae e e teeeeatbeeesabeeeabseeeasabeeesabeeeatanaeanes 127
Arata Hashizume ; Yoshiaki Narusue ; Yoshihiro Kawahara ; Tohru Asami

RECTENNA DESIGN USING ELECTROMAGNETIC FIELD SIMULATION INCLUDING

NONLINEAR DEVICES ...ttt ettt e e ettt e ettt e e s b e e s et e e e e bt e e e sabeeeaabbeeeeabbeeesabeeesbbeeeassreeesabeeeaabaseaanes 130
Ichihiko Toyoda ; Eisuke Nishiyama

ELECTROMAGNETIC ENERGY ACCUMULATION IN RESONANT CAVITIES IN PHOTONIC

CRY ST ALS ..ttt b bbb e bbbt h b E et b s e st e bR b E b e st e b e e R e e Rt e h bt et h bt bbb et n b e 133
K. Sirenko ; Y. Sirenko ; N. Yashina ; G. Granet ; M. Ney
USE OF AUXILIARY SOURCE FIELDS IN YASUURA'S METHOD .....ccocoiiiiiiiiiiiiee e 136

B. W. Chen ; R. Gong ; X. Xu ; M. Zheng

RESONANCES OR BOUND STATES IN THE CONTINUUM ON PERIODIC ARRAYS OF

CYLINDERS. ...ttt et ettt e e et e e st e e e ettt e e e ebbe e e sabaeeaabbee e e bbeeesabeeeabeeeeesbbeeeaabeeeaabbeeeeabeeesabeeesteeeean 139
Zhen Hu ; YaYan Lu

SPECTRAL-DOMAIN APPROACH TO PLANE-WAVE SCATTERING FROM FINITE

PERIODIC CYLINDER ARRAY ..ottt ettt sttt e s e e s te e e tte e s ha e sabe e sbe e e saeesatesabeesbaeebeesabeebeesnneesaeesnteenres 141
Koki Watanabe

EFFICIENT THREE-DIMENSIONAL SCATTERING ANALYSIS OF BRIDGE DEFECT IN

PERIODIC LINEAR GROOVES ...ttt ettt e e e ettt e e ettt e e e s abe e e e beee e eateeesabeeesbbeeaasteeesabeeesbanaeanes 143
Jun-ichiro Sugisaka ; Takashi Yasui ; Koichi Hirayama

A NEW PASSIVE RFID TAG SYSTEM BY DUAL EXCITATION PORT ANTENNA AND

FREQUENCY DOWUBLER ..ottt h e bt b et b e s e e bt s e bt s e e bt e sb e s b e e se e s beenbenbeesnenbeaneas 145
Shota Komatsu ; Toshiro Kodera

BREAST CANCER DETECTION SYSTEM USING PRINTED INVERTED-F ANTENNAS..........ccociiiiiinee. 148
Matsumi Wada ; Takafumi Fujimoto ; Takashi Takenaka

LOOP ANTENNA FOR THE LTE/WWAN METAL-CASING LAPTOP COMPUTER........ccccccoiiiiiinicnieene 150
Shu-Chuan Chen ; Jia-Yi Sze ; Hung-Jiun Jian ; Wun-Siang Cai

TUNING SPACE MAPPING WITH TUNING EXPONENT OF ABCD-MATRIX ....coiiiiiiiiieic e 153

Bo Zhou ; Chong-hu Cheng ; Liwei Yan ; Qianjian Li ; Na Zhou ; Sizheng Li ; Zhengrong Song

INVESTIGATION OF HIGHER-ORDER MODE PROPORTIONS IN PROPAGATION MODE IN

LAY 8 =1 =1 0 RSB 159
Yoshihisa Fujita ; Soichiro Ikuno ; Hiroaki Nakamura

RECTIFICATION CIRCUIT DESIGN BASED ON SINGLE WIRE ENERGY TRANSMISSION

TECHNOLOGY ..ttt bbbttt b e bt b e E e ke e s b4 b e e H e 4R e e bt e b e e e e e R e e bt e b b e b e e b s e bt e he e bt e b e e bt eneenenbeen 161
Shangkun Ge ; Louis Wai Y. Liu ; Zheng Gong ; Qingfeng Zhang ; Yifan Chen
DESIGN OF HIGH EFFICIENCY RECTIFIER OPERATING AT 2.4 GHZ ..o 164

Xiaosheng Guo ; Tongfeng Guo ; Yangfan Yu ; Xiang Ma ; Qingfeng Zhang ; Yi Gong ; Yifan Chen
GEOMAGNETIC INDUCED CURRENT IN POWER TRANSFORMERS: A SIMPLIFIED MODEL

FOR THE STUDY OF GEOMAGNETIC CURRENT SPECTRA . .....oo ittt 166
James Fink

MINIATURIZED HIGH-BAND UWB MONOPOLE METAL FILM ANTENNA ..o 169
Fumiya lwai ; Tetusro Tanabe ; Shinichi Miyata ; Eiji Furukawa ; Haruichi Kanaya

STABILITY ANALYSIS OF NEGATIVE IMPEDANCE CONVERTER .....ccoiiiiiiet 171

Keisuke Eguchi ; Takeshi Fukusako
HIGH DIRECTIONAL COMPACT PIFAS FOR THE INDOOR POSITION SEARCHING

Shao-Chun Liao ; Sung-Jung Wu ; Keng-Hsien Chen ; Jenn-Hwan Tarng
LOW-COMPLEXITY AND HIGH-ACCURACY DOA ESTIMATION FOR COPRIME ARRAYS

USING TOEPLITZ MATRICES ...tttk h bbbt b ettt b bt n et ans 176
Anh-Tuan Nguyen ; Takashi Matsubara ; Takakazu Kurokawa
A DESIGN OF SENSOR ANTENNA FOR NON-DESTRUCTIVE TESTING.......cccooiiiiiiiie e 179

Takahiro Koga ; Takeshi Fukusako

AZIMUTH CHARACTERISTICS OF RADIO WAVE PROPAGATION IN A MULBERRY FARM

LA IR0 | D7 = A N 5 SRS 182
Takumi Nishimura ; Ryosuke Yoshimura ; Chihiro Yamada ; Hitoshi Shimasaki ; Yuichi Kado ; Masatoshi Ichida



DESIGN OF A FULLY TEXTILE DUALBAND PATCH ANTENNA USING DENIM FABRIC.........cccoceienenen. 185
Hung-Chi Yang ; Hemin Ismael Azeez ; Chih-Kuang Wu ; Wen-Shan Chen

WIDEBAND INVERTED L-SHAPED DIELECTRIC RESONATOR ANTENNA FOR MEDICAL

APPLICATIONS ..ttt etttk b e bt et ekt e s b e s b £ oAt ookt e R b e A b £ e h e e ekt e Rt e eb e e b e e bt eh b e nb e e b b e e b e eneenbeebe e beabeenaenbeen 188
P. Suwanta ; P. Krachodnok ; R. Wongson

E-PLANE CHOKE WAVEGUIDE APERTURE ANTENNA FOR FRONT-FED PARABOLIC

REFLECTOR ..ottt bbb bt h b H b h e R e e R b b e e b e bt e h e b e e h st e bt e bt s b e e s e e b e e b e b e e b b ene s 190
Warangkana Chaihongsa ; Kanawat Nuangwongsa ; Chuwong Phongcharoenpanich

SUBSTRATE INTEGRATED WAVEGUIDE SLOT ARRAY ANTENNA FOR VEHICLE-

MOUNTED CONTINUOUS WAVE RADAR ... .ottt sttt se st e et e sae st e snteesteesnaeenneesnaeessassnseenneeaneas 193
Rui Cai ; Wenxuan Jiang ; Yuan Zhou ; Peng Chen ; Xutao Yu
DEMONSTRATION OF ELECTROMAGNETIC POLARIZATION APP ON IPAD .....ccccociiiiee e 196

Eng Leong Tan ; Ding Yu Heh

SHIELDING CURRENT ANALYSIS IN MULTIPLE-LAYERED SUPERCONDUCTING FILM

WITH CRACKS: APPLICATION TO CONTACTLESS METHOD FOR MEASURING JC .........cocoiiiiiiiniiniens 198
Teruou Takayama ; Ayumu Saitoh ; Atsushi Kamitani

MESHLESS APPROACH FOR SOLVING INTERNAL AND EXTERNAL BOUNDARY-VALUE

PROBLEM ...tttk b e bt st h e e h b e b e e h e e e b e e R b e A b £ e b e e b £ 4R b e A b e e b e oAb e e Rb e e b e e R e e eRe e R b e e bt e R e e bt e Rrenbenbe e beanean 201
Ayumu Saitoh ; Teruou Takayama ; Atsushi Kamitani

AN EFFICIENT DDM WITH ADAPTIVE CROSS APPROXIMATION FOR SOLVING

SCATTERING PROBLEMS OF ELECTRICALLY LARGE PLATFORMS........coi it 203
Qiang Zhang ; Wei-Bing Lu ; Wu Yang ; Zhen-Guo Liu

AN EQUIVALENT CIRCUIT EXPRESSION OF A PHOTONIC CRYSTAL BENT WAVEGUIDE

WITH A MICROCAVITY ettt bbb bbb e a b e b e e he e b e e a b e n b e e b e e b e eab e bt e be e ane e b e nbenreen 206
Yoshihiro Naka ; Masahiko Nishimoto

OPTICAL CHARACTERISTICS OF TRANSVERSE A-O WAVEGUIDE DEVICES WITH SAW

BY FDTD ANALY SIS ..ottt sttt b e bt s et b e s e bt e bt e b e e R b e A bt e b e ekt ehe e eb e e s e e ekt e ab e sbe e st e e b e enbenbeereenbeanean 208
Rakkappan Balasubramanian ; Yasumitsu Miyazaki ; Nobuo Goto

WIRELESS POWER TRANSMISSION SYSTEM WITH UNBALANCED FED INVERTED L

ANTENNAS FORMED BY COPLANAR WAVEGUIDE ...ttt 211
Mitsuo Taguchi

BASIC STUDY OF BEAM PILOT SIGNAL FOR TERRESTRIAL MICROWAVE POWER

TRANSMISSION ...ttt b e bttt b e b e bt e bt b e e R bt SRt e b e ek e e bt eh e e b e e b e e b e eh e e ne e e b e e bt eheenbeebeenbesneenenbean 213
Takayuki Matsumuro ; Yohei Ishikawa ; Tomohiko Mitani ; Naoki Shinohara ; Mayumi Matsunaga ; Masashi
Yanagase

EFFECT OF SYNTHESIS LOSS ON TRANSMISSION EFFICIENCY BETWEEN ARRAY

ANTENNAS IN THE NEAR FIELD ..ottt ettt b ettt n et 215
Seishiro Kojima ; Naoki Shinohara ; Tomohiko Mitani

EFFECTIVE THREE-DIMENSIONAL MICROWAVE TOMOGRAPHY BASED ON

METAMATERIAL LEAKY WAVE ANTENNAS USING LINEAR SAMPLING METHOD ........cccocveiiinieiieen. 218
Mehdi Salarkaleji ; Chung-Tse Michael Wu

METAMATERIAL-EMBEDDED BEAMFORMING PHASED-ARRAY ANTENNAS FOR

DEGRADABLE GPS LINKS ...ttt b et b et b e bbbt e st e s bt e s e e e bt e st e s b e e s e e et e e nbenbeestesbeaneas 221
Heejun Park ; Changhyeong Lee ; Dajung Lee ; Muhammad Kamran Khattak ; Sungtek Kahng ; Donseok Roh

Q-FACTOR EVALUATION OF TRAVELING-WAVE RING RESONATOR IN MAGNET-LESS

NON-RECIPROCAL METAMATERIAL (MNIM) .....oiiiiiiiiiiie ettt bttt 223
Toshiro Kodera

A LOW-PROFILE SURFACE WAVE ANTENNA WITH BI-DIRECTIONAL BEAM PATTERN

USING LOOP ELEMENT ..ottt ettt e e ettt e e ettt e e e st e e e ebtee e e beeeesabeeeabaaeeasseeeesabeeesbsaaeassraeesbaeeabaeaaanes 226
Nobuhiro Imaizumi ; Takeshi Fukusako
A BROADBAND DUAL-SENSE CIRCULARLY POLARIZED ANTENNA .......ooii e 228

Kittima Lertsakwimam ; Chuwong Phongcharoenpanich ; Takeshi Fukusako

A SIMPLE PLANE WAVE SOURCE FOR THE 3D-FDTD SIMULATION OF DISPERSIVE

LAYERED MEDIA ... .ot bbbt h bt bbb b e b e bt b e e bt e b b e e bt e b e e bt e st e be b e e b she e nenreen 231
Youngjoon Lim ; Hoyeol Kim ; Sangwook Nam

TRANSMISSION AND ABSORPTION RESONANCES IN THE ELECTROMAGNETIC CAVITY

STRUGCTURES ...ttt h et bttt s bt e s et b e e s b e e b £ 21 e e e R e e R b e AR £ e s e e eb e oAb e Ah £ e et e R e e m bt she e bt e b e e n b e sbeereenbeennenbeenes 233
Young Ki Cho ; Ji Whan Ko

EFFECT OF PERIODICITY IN THE LIGHT SCATTERING FROM INFINITE AND FINITE

ARRAYS OF SILVER NANOSPHERES.........coi ettt sttt st sbe et esbe e sbesnnenbe e 236
Akira Matsushima



NOVEL THEORETICAL MODEL OF MODE SPLITTING BEHAVIOR OF CYLINDRICAL

FERRITE RESONATOR ANTENNA ..ottt ettt s e et a e te e ss e esteessaeeaeeaseeesseesneeanseesneneseesneeanneeaneas 238
Tae-Wan Kim ; Seong-Ook Park

IMPROVEMENT OF ACCURACY AND CONVERGENCE OF ITERATIVE PHYSICAL OPTICS

USING LOCAL CORRECTION ....oiiiiiiitieie sttt stttk a1t assesbeasaesbeaseesbeaseesbeaneesbeesee st e aneenbanseenteanees 241
Jae-Won Rim ; II-Suek Koh

EXAMINATION OF ACCURACY OF IMPEDANCE HALF-PLANE APPROXIMATION FOR

DIPOLE RADIATION OVER DIELECTRIC HALF-SPACE .......c oottt ettt sana e 243
11-Suek Koh

MEASUREMENT-BASED DELAY SPREAD ANALYSIS OF WIDEBAND MASSIVE MIMO

SYSTEM AT 35 GHZ ...ttt e et e e s bt e e e bt e e e e et e e e e bae e e etbae e e iabeeesbaeeeatbteeesabeeesabaeesneeas 246

Chongpeng Xu ; Jianhua Zhang ; Qingfang Zheng ; Hao Yu ; Lei Tian

EFFECTS OF BUILDING SHAPES ON PATH LOSS UP TO 37 GHZ BAND IN STREET

MICROCELL ENVIRONMENTS ...ttt sttt sttt st st se ek astesbe e s e e ke e st e s be e st et e eneenbaanaenbeantas 249
Minoru Inomata ; Motoharu Sasaki ; Wataru Yamada ; Yasushi Takatori ; Koshiro Kitao ; Tetsuro Imai

A STUDY ON WALL SCATTERING CHARACTERISTICS BASED ON ER MODEL WITH

(@ 1N IO @ 1 5 N S 252
Ngochao Tran ; Tetsuro Imai ; Koshiro Kitao ; Yukihiko Okumura

STATISTICAL ANALYSIS METHOD OF RADIO PROPAGATION PATH LOSS FOR GAS-

SMART METERS IN A BUILT-UP AREA BASED ON LARGE-SCALE FDTD SIMULATION.........ccccccvvvvvenen. 254
Masami Shirafune ; Takashi Hikage ; Kazuki Shindo ; Shoichi Narahashi ; Toshio Nojima ; Sota Tsuchiya ;
Takuya Kawata

ZEROTH-ORDER RESONATOR WITH TUNABLE REFLECTORS BASED ON

NONRECIPROCAL CRLH METAMATERIALS ...ttt ettt snta e nnee e sneennaeenneeeneas 257
Yuki Kubo ; Tetsuya Ueda ; Tatsuo Itoh

MONOSTATIC RCS REDUCTION CHARACTERISTICS OF FLAT AND CURVED

LAY I N1 1 AN O . TSRS 259
Tomohiro Masaki ; Naobumi Michishita ; Hisashi Morishita ; Hideki Hada

META-SURFACE MODELING METHOD IN FDTD ANALYSIS BY INTRODUCING SURFACE

IMPEDANCE BOUNDARY CONDITIONS ... .ottt sttt sttt teesntaesseesnteesteasnseessaesnteesnseansesssanenseens 261
Takuji Arima ; Toru Uno

THE OPTIMIZATION OF SPARSE CONFORMAL ARRAY BASED ON MODIFIED PARTICLE

SWARM OPTIMIZATION ... sttt sttt e et s e e e st e e te e s s e e s teessteesseeaseeesseeanseeseeasteeaseeanteenseeesseenneeenseeananennenns 263
Qingchao Zhu ; Qinghua Lai ; Jia Fang ; Mouping Jin

MULTI-PARENTS GENETIC ALGORITHM OPTIMIZATION SCHEME FOR LINEAR ARRAY

ANTENNA SYNTHESIS ... oottt e e bt e s b4 a1 e e sk e e st e s bt e b e e ek e es b e s bt e bt et e eneenbeeneenbeaneenaenreen 266
Arnon Sakonkanapong ; Sarayoot Todnatee ; Chuwong Phongcharoenpanich

GA-PRODUCED CONDUCTIVE RESONANT ELEMENTS FOR ORTHOGONAL

POLARIZATION CONVERSION REFLECTARRAY ..ottt sttt st snee e stee e e nneeaneas 269
Daichi Higashi ; Hiroyuki Deguchi ; Mikio Tsuji

DESIGN OF A COMPACT HIGH-SELECTIVITY FREQUENCY SELECTIVE SURFACE USING

MULTILEVEL GREEN'S FUNCTION INTERPOLATION METHOD ..ottt 271
Rongrong Sun ; Peng Zhao ; Shichang Chen ; Kuiwen Xu ; Gaofeng Wang

RECONFIGURABLE STEALTH RADOME USING ACTIVE FREQUENCY SELECTIVE

SURFACE TECHNOLOGY ..ttt be et bt £e a4 b4 a1 4 e ke e st e sb e e ae ke e st e s bt e st s be e s b e s beeraenbeenbenbeenes 273
Yun Sui ; Hao Gu ; Chenchen Yang

COMPARISON OF THE MILLIMETER WAVE PATH LOSS ESTIMATION MODEL WITH

[ L 1 ] USSR 276
Kyung-Gyu Lee ; Seong-Jun Oh

IONOSPHERIC SCINTILLATIONS IN THE TURBULENT COLLISION MAGNETIZED

P L ASIM A .ottt e e e e —ee e abeeeaat—eeeahteeeabeeeaahbeeeahteeeabeteaatbteeaahbeeeabeeeaatbeeeabreeeaareeeabaeeaanes 279
G. V. Jandieri ; N. N. Zhukova
ANALYZING BOWTIE STRUCTURES BY A VERTICAL MODE EXPANSION METHOD ........cccccoevvevvveiinenee. 282

Hualiang Shi ; Ya Yan Lu
MAGNETIC FIELD INTEGRAL EQUATION FOR THREE-DIMENSIONAL HOLLOW

WVAVEGUIDE....... oot e e e e et e e e et e e e e etee e e e tbteeesabeeeabeseaesseaeesabeeeanbeseeassseeesabaeesasbaeaassseeeaabeeestaeeannes 284
Masahiro Tanaka ; Kazuo Tanaka
TRANSMISSION PROPERTIES OF FIBER BRAGG GRATING WITH GPU SUPPORT ....ccccccovviiiiieeecvee e, 286

Angger Abdul Razak ; Mitsuhiro Yokota

AN IMAGINARY-DISTANCE YM-BPM WITH AN ENHANCED AMPLIFICATION FACTOR

FOR THE ANALYSIS OF A PERIODIC STRUCTURE ..ottt 289
Tatsuya Aso ; Daiki Shimamura ; Junji Yamauchi ; Hisamatsu Nakano



NUMERICAL 3D SIMULATION OF THE LIGHT PROPAGATION IN THE OPTICAL WGM-

MICRORESONATOR BY THE FDTD METHOD .....oooiiiiiie sttt ettt snaa e nneesnanesnaesnaeenneeaneas 291
Vadim Levchenko ; Anastasia Perepelkina ; Andrey Zakirov ; Ivan Goryachev ; Vladimir Savchenko

NUMERICAL CALCULATIONS OF TISSUE COAGULATED REGION FOR MICROWAVE

SURGICAL DEVICE.......ooii ittt sttt bbbt sttt b e e s e s b4 a1t ke e s e e b4 o1t e been b e s bt e st e be et e s be e e nbeenbenbeenes 293
Kazuyuki Saito ; Koichi Ito ; Naoyuki Ogasawara

PLASMONIC SEMICONDUCTOR-BASED INTERFEROMETERS FOR ULTRASENSITIVE THZ

(2] 1@ 25T = N IS 1 N PSSR 295
Yougiao Ma ; Yousef Alattar ; Mohamed Eldlio ; Nghia Nguyen-Huu ; Michael Cada ; Hiroshi Maeda

COORDINATE TRANSFORMATION METHOD: THEORETICAL ANALYSIS AND

NUMERICAL IMPROVEMENT OF CONVERGENCE........ccci ittt ettt ee e saas et e e nnne e 297
Xihong Xu ; Lifeng Li

SPECTROSCOPIC ELLIPSOMETRY CHARACTERIZATION OF SINE-LIKE SURFACE

RELIEF NI GRATINGS . ...ttt ettt ettt st e s he e s ab e e be e e aee e s beesabe e beeesbeesabeeabeeataeebeesaseenbaeanneesaeesnreentes 298
Jan Mistrik ; Martin Karlovec ; Karel Palka ; Roman Antos
NUMERICAL EVALUATION BY RECIPROCITY IN DIELECTRIC GRATINGS ........ccoooiiiiieeeee e 300

Hideaki Wakabayashi ; Masamitsu Asai ; Jiro Yamakita

SENSITIVITY OF PHOTONIC CRYSTAL WAVEGUIDE-CAVITY SYSTEMS WITH RESPECT

TO CYLINDER RADII .ttt bbbttt h et b e b s b e b e b e e b e eh e e be e b e e bt sbeenbeebe e besneenbenbeen 303
Ya Yan Lu ; Zhen Hu

COMPUTATIONAL QUANTUM ELECTROMAGNETICS: A FUTURE PATHWAY FOR

COMPUTATIONAL ELECTROMAGNETICS ...ttt 306
W. C. Chew ; A. Y. Liu ; C. Salazar-Lazaro ; T. Xia ; W. E. . Sha

NEEDS FOR EFFICIENT COMPUTATIONAL ELECTROMAGNETIC COMMERCIAL

SOFTWARE ...ttt bbbtttk h e s et b e e s b e e b £ 21 e e e R e e R b oA h e e s e e e R £ eR b e Ah £ e s et e R e e b e ehe e bt ebeenbenbeesneabeenrenneenes 309
Ahmed Kishk

A GUIDED TOUR IN METASURFACE LAND: DISCONTINUITY CONDITIONS, DESIGN AND

APPLICATIONS ..ttt a ekt b e s bt et ekt e st e s bt e st oo b e e R b e eh £ e R e e ekt e Rt e Ab e e b e e b e eh b e e b e e b b e ebeeneenbeebe e beabbenbenbeen 310
C. Caloz ; K. Achouri ; G. Lavigne ; Y. Vahabzadeh ; L. Chen ; S. Taravati ; N. Chamanara

STABILITY ANALYSES OF NON-UNIFORM TIME-STEP SCHEMES FOR ADI- AND LOD-

FDTD METHODS .. ...ttt bbb b e s b e e a b b e b s e b e a b bt e h e e R e e bt s bt e e e b e e e bt e b e b sne s 312
Zaifeng Yang ; Eng Leong Tan

EFFICIENT FINITE-DIFFERENCE TIME-DOMAIN MODELING OF SHORT-GAP

ELECTROSTATIC DISCHARGE CAUSED IN THE VICINITY OF A COMPLEX ELECTRONIC

Kazuhiro Fujita

REFORMULATIONS OF IMPLICIT FDTD AND BEAM-PROPAGATION METHODS USING

THE FUNDAMENTAL SCHEME ..ottt bbbt b bbb 316
J. Shibayama ; J. Yamauchi ; H. Nakano

PLANAR MONOPOLE ANTENNA WITH TRIPLE-BAND OPERATION FOR LTE/WLAN MIMO

Jui-Han Lu ; Hai-Ming Chin ; Zi-Wen Lin
MIMO DONGLE ANTENNA DESIGN FOR NEXT GENERATION MOBILE COMMUNICATION

S0 2 T = USRS 320
Wen-Shan Chen ; Yung-Chuan Lai ; Chow-Yen-Desmond Sim
SMALL USB DONGLE ANTENNA FOR PENTA-BAND LTE/UMTS/WLAN APPLICATIONS..........ccccevverennn. 323

Wen-Shan Chen ; Tung-Yu Lai ; Chow-Yen-Desmond Sim

MODAL METHOD BASED ON B-SPLINE EXPANSION FOR BI-PERIODIC BINARY

GRATINGS ... b bbbt s b e e b b e e s e e R e e A b A b e s b e b e e R b e b £ et e be e bt e b e et e b e e bt b e e e e b e e b b e s 325
Gérard Granet

RIGOROUS COUPLED WAVE ANALYSIS FOR DEEP STRUCTURES WITH INTERNAL FIELD

(] S N 1= 10 I I L PSR SS 328
Roman Antos ; Martin Veis ; Jan Mistrik ; Petr Janicek ; Takayuki Ishibashi
ROLE OF COMPUTATIONAL EM IN RADAR REMOTE SENSING OF WATER RESOURCES...........ccccueu.e. 331

Mahta Moghaddam ; Alireza Tabatabaeenejad ; Richard Chen ; Ruzbeh Akbar ; Agnelo Silva
ON THE USE OF EXTERNAL MATLAB-BASED OPTIMIZATION WITH FULL-WAVE

SIMULATION TO DESIGN RESONANT CAVITY ANTENNAS (SPECIAL SESSION).....ccccccvoninininieiceicnien 333
Affan A. Baba ; Raheel M. Hashmi ; Karu P. Esselle ; Andrew R. Weily
RADAR CROSS-SECTION ENHANCEMENT TECHNIQUES ..ot 336

Yuping Shang ; Zhongxiang Shen



THE CHALLENGES AND REMEDIES OF MULTIPHYSICS MODELING — A PERSONAL

Wei E. I. Sha

PARALLEL FULL-WAVE ELECTROMAGNETIC FIELD SIMULATION USING ANATOMICAL

HUMAN BODY IMODELS ...ttt ettt st st e et e e s be e st e e abe e e sae e sabesabeestaeebeesabeeabeesnneesaeesnreenres 341
Amane Takei

GPU ACCELERATION OF VARIABLE PRECONDITIONED KRYLOV SUBSPACE METHOD

FOR LINEAR SYSTEM OBTAINED BY EXTENDED ELEMENT-FREE GALERKIN METHOD ..................... 344
Soichiro Ikuno ; Taku Itoh
FOUR ANTENNAS ON SMART WATCH FOR GPS/UMTS/ WLAN MIMO APPLICATION.......ccoceeievveecenee. 346

Chien-Min Cheng ; Wen-Shan Chen ; Guan-Quan Lin ; Hua-Ming Chen

A CIRCULARLY POLARIZED SLITS LOADED UHF RFID ANTENNA WITH PARASITIC

L I Y N N T TSP PP PP PP PR PPPTPP 349
Chow-Yen-Desmond Sim ; Shu-Yao Liang ; Chih-Kai Hsieh ; Tuan-Yung Han

MULTIBAND ANTENNAS FOR GPS/GSM1800/BLUETOOTH/WI-FI SMART WATCH

P o I (O AN I 10 1 T PSP 352
Hong-Sheng Huang ; Hsin-Lung Su ; Sung-Lung Chen

VERY LOW PROFILE INVERTED-F ANTENNA WITH 2.4/5.8 GHZ WIFI FOR METAL-COVER

TABLET COMPUTER ... oottt sttt s et s e et e e st e e teesabe e te e e see e aeeaabe e taeesteesaeeanbeesseeenseesnseenteenreen 355
Jia Yu ; Yong-Ling Ban ; Li-Wei Zhang ; Chow-Yen-Desmond Sim

AN APPLICATION OF GLOBAL OPTIMIZATION USING INTERVAL ANALYSIS TO

RECONSTRUCTION OF A HOMOGENEOUS DIELECTRIC CIRCULAR CYLINDER ........cccoocvvviiiiiiieiiennn 357
Kenichi Ishida

TRANSIENT SCATTERING BY A METAL CYLINDER WITH CYLINDRICALLY

INHOMOGENEQOUS DIELECTRIC MATERIAL.....ccotii ettt bbb 359
Yoshihiro Naka ; Masahik Nishimoto

COVERAGE AREA OF PASSIVE BISTATIC RADAR USING DTTB SIGNAL DELAYS ... 362
Junichi Honda ; Takuya Otsuyama

A COMPACT PLANAR DUAL-BAND FILTERING ANTENNA .....coii ittt 367
Jui-Hsien Yen ; Nai-Chen Liu ; Keng-Hsien Chen ; Jenn-Hwan Tarng

A WIDEBAND ANTENNA USING MAGNETO-ELECTRIC CURVED STRIP DIPOLE ..o 370
P. Saetia ; N. Fhafhiem ; P. Krachodnok ; R. Wongson

WWAN ANTENNA FOR HANDSET APPLICATION . ...ttt sttt sne e nre e 372

Shun-Yun Lin ; Ming-Hong Chen
Author Index





