APPLIED
COMPUTATIONAL
ELECTROMAGNETICS
SOCIETY

JOURNAL

July 2018
Vol. 33 No. 7
ISSN 1054-4887

The ACES Journal is abstracted in INSPEC, in Engineering Index, DTIC, Science Citation Index Expanded, the
Research Alert, and to Current Contents/Engineering, Computing & Technology.

The illustrations on the front cover have been obtained from the research groups at the Department of Electrical
Engineering, The University of Mississippi.



THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.

Sami Barmada
Golden, CO 80401, USA

University of Pisa, ESE Dept.
56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi Antonio Musolino Marco Arjona Lopez
Kuwait University, EE Dept. Univer. Slt,y of Pisa La Laguna Institute of Technology
Safat, Kuwait 56126 Pisa, Italy Torreon, Coahuila 27266, Mexico
Abdul A. Arkadan
Alistair Duffy Colorado School of Mines, EE Dept. Paolo Mezzanotte
De Montfort University Golden, CO 80401, USA University of Perugia
Leicester, UK Salvatore Campione 1-06125 Perugia, Italy
Sandia National Laboratories
Wenxing Li Albuquerque, NM 87185, USA Luca Di Rienzo
Harbin Er_lgineering Uni.versity Wei-Chung Weng Politecnicg di Milano
Harbin 150001, China National Chi Nan University, EE Dept. 20133 Milano, Italy
Puli, Nantou 54561, Taiwan
Maokun Li . Rocco Rizzo
Tsinghua University S?ggﬁi?{‘ﬁﬂgei?én;;?;%h University of Pisa
Beijing 100084, China 81031 CE. ltaly 56123 Pisa, Italy
Mauro Parise Piotr Gas Sima Noghanian
University Campus Bio-Medico of Rome ~ AGH University of Science and Technology University of North Dakota
00128 Rome, Italy 30-059 Krakow, Poland

Grand Forks, ND 58202, USA

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang Steve J. Weiss Amedeo Capozzoli
University of Hong Kong, EEE Dept. US Army Research Laboratory
Hong, Kong

Univerita di Napoli Federico II, DIETI

Adelphi Laboratory Center (RDRL-SER-M) 1-80125 Napoli, Italy
Adelphi, MD 20783, USA

Shinichiro Ohnuki

William O’Keefe Coburn Yu Mao Wu
Nihon University US Army Research Laboratory Fudan University
Tokyo, Japan Adelphi Laboratory Center (RDRL-SER-M) Shanghai 200433, China
Adelphi, MD 20783, USA
Kubilay Sertel Jiming Song Maokun Li
The Ohio State University Towa State University, ECE Dept. Tsinghua University, EE Dept
Columbus, OH 43210, USA Ames, IA 50011, USA Beijing 100084, China
EDITORIAL ASSISTANTS
Matthew J. Inman

Shanell Lopez
University of Mississippi, EE Dept. Colorado School of Mines, EE Dept.
University, MS 38677, USA

Golden, CO 80401, USA
EMERITUS EDITORS-IN-CHIEF

Duncan C. Baker

Allen Glisson Ahmed Kishk
EE Dept. U. of Pretoria University of Mississippi, EE Dept. Concordia University, ECS Dept.
0002 Pretoria, South Africa University, MS 38677, USA Montreal, QC H3G 1M8, Canada
Robert M. Bevensee Ozlem Kilic David E. Stein
Box 812 Catholic University of America USAF Scientific Advisory Board
Alamo, CA 94507-0516, USA Washington, DC 20064, USA

Washington, DC 20330, USA



EMERITUS ASSOCIATE EDITORS-IN-CHIEF

Yasushi Kanai

Niigata Inst. of Technology
Kashiwazaki, Japan

Levent Gurel

Bilkent University
Ankara, Turkey

Erdem Topsakal

Mississippi State University, EE Dept.
Mississippi State, MS 39762, USA

Trimble Navigation/MIT
Boston, MA 02125, USA

Anne Graham
University of Mississippi, EE Dept.
University, MS 38677, USA

Mohamed Abouzahra

MIT Lincoln Laboratory
Lexington, MA, USA

Sami Barmada

University of Pisa, ESE Dept.

56122 Pisa, Italy

Alexander Yakovlev

University of Mississippi, EE Dept.
University, MS 38677, USA

Ozlem Kilic

Catholic University of America
Washington, DC 20064, USA

Fan Yang

Tsinghua University, EE Dept.
Beijing 100084, China

EMERITUS EDITORIAL ASSISTANTS

Khaled EIMaghoub

Christina Bonnington
University of Mississippi, EE Dept.
University, MS 38677, USA

Mohamed Al Sharkawy
Arab Academy for Science and Technology, ECE Dept.

Alexandria, Egypt

JULY 2018 REVIEWERS: REGULAR PAPERS

Sajjad Abazari Aghdam

Tamizh Arasu S.
Mehdi Bahadorzadeh
Sami Barmada
Ozlem Coskun
Angela Coves
Alistair Duffy

Jun Fan

Sulmer Fernandez Gutierrez
Anwar Hassan Ibrahim

Gui Chao Huang
He Huang

Yong Mao Huang
Jiangtao Huangfu
Milan Ilic

Ulrich Jakobus
Zhu Jun

William Kefauver
Saad Kiani

Sarat Kotamraju
Jin Li

Kai Li

Lianlin Li

Miaolan Li

Yixin Li

Omid Manoochehri
Ronald Marhefka
Rashid Mirzavand
Adam Mock

Osama Mohamed
Sima Noghanian
Antonio Orlandi
Hakan Partal

Milos Pavlovic
Andrew Peterson
Javad Pourahmadazar
Dhanapal R.

Luis Ramirez

C.J. Reddy
Sebastien Rondineau
Rachid Saadane
Angamuthu Sabanayagam
Siva Sankari S.A.
Yan Shi

Guo Shuai

Jan Sikora

Kwok Kan So
Sellakkutti Suganthi
Yi Sui

Guilin Sun
Aathmanesan T.
Yuvaraja T.
Shifei Tao
Yogesh Thakare
Wouter Tierens
Zhaofeng Wu
Shaoqiu Xiao
Fang Xiaoxing
Honglei Xu

John Young
Wenhua Yu
Kirill Zeyde
Hong-Xing Zheng
Lijia Zhu



JULY 2018 REVIEWERS: EXPRESS PAPERS

Vinh Dang

John Daniel
Grant Ellis
Ulrich Jakobus
Fatih Kaburcuk
Angelo Liseno
Seth McCormick
Ben Minnaert

Andrea Morabito
Ehsan Mostafapour
Ozlem Ozgun
Qiang Ren

Omar Saraereh
Yuvaraja T.

Ren Xingang



THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY JOURNAL

Vol. 33 No. 7 July 2018
TABLE OF CONTENTS - REGULAR PAPERS

Domain Decomposition Scheme in Newmark-Beta-FDTD for Dispersive Grating Calculation
Sheng-Bing Shi, Wei Shao, and Kai Wang.........cccoeiiiiiiiieeeeere e 718

An Interpolation Scheme for Green’s Function and its Application in Method of Moment
Yanlin Xu, Hu Yang, Xiang Liu, and Rongjun Shen..........c.ccccciveievieivcie e 723

An Empirical Formula for Resonant Frequency Shift due to Jerusalem-Cross FSS with
Substrate on One Side
Hsing-Yi Chen and Shu-HUAN WEN ...........ociiiiie e 730

The Human Body Modelled by Canonical Geometric Shapes for the Analysis of
Scattered E-fields
Giovanni Manfredi, Valentina Di Mattia, Paola Russo, Alfredo De Leo,
[0 T VAT L[0T OF=T o TR 741

Design and Implementation of Dual Band Microstrip Patch Antenna for WLAN
Energy Harvesting System
Osama Amjad, Syeda W. Munir, Sehabeddin T. Imeci, and Ali O. Ercan............cc.cceuecee... 746

A Compact Tunable Triple Stop-Band Filter Based on Different Defected Microstrip Structures
Yingsong Li, Shengyuan Luo, and WEeNhUA YU.......cccccueiiereiiieieeesee e 752

Mutual Coupling Reduction of a MIMO Antenna Array Using 3-D Novel Meta-material
Structures
Kai Yu, Yingsong Li, and Xiaoguang LiU .........ccccccoeiiiieiiieireie e sie e e see e see e snee e 758

Wideband Multi-Port Network Integrated by 3-dB Branch-Line Couplers
Nor Azimah Mohd Shukor, Norhudah Seman, and Tharek Abd Rahman..............ccccceveennee 764

Efficient Design of Metamaterial Absorbers using Parametric Macromodels
Giulio Antonini, Maria Denise Astorino, Francesco Ferranti, Fabrizio Frezza,
AN N TCOIA TOUBSCINI vttt sesennennennnn 772

Optimization of T-shaped Suspension Magnetic Ring for Vertical Axis Wind Turbine
Zhu Jun, Song Dandan, Han Qiaoli, Wang Jinmei, Guanghua Li, and Li Shaolong............. 781

© 2018, The Applied Computational Electromagnetics Society



TABLE OF CONTENTS - EXPRESS PAPERS

Advanced Imaging for Down-Looking Contactless GPR Systems
Davide Comite, Federica Murgia, Ilaria Catapano, Francesco Soldovieri,
aNd AIESSANAIO Galll ......ooviiiieiie e 790

A High Resolution Algorithm for Null Broadening Beamforming Based on Subspace
Projection and Virtual Antenna Array
Wenxing Li, Hang Yang, and YUnlong M@0 ..........cccoceiiriiiiiiin e 794

On the Design and Simulation of Antennas on Ultra-thin Flexible Substrates
Ahmed Kashkool, Samer Yahya, Hussain Al-Rizzo, Abbas Al-Wahhamy,
AN AYMAN AL ISSBC....eeueiitieitieie et steeee sttt sttt et e e e sbeesbeeseesbeebeaseesbeebeaseesbeenbesreenrs 798

Modelling of Electromagnetic Scattering from Large and General Intakes on Complex Platforms
Alessandro Mori, Stefano Bertini, Mirko Bercigli, Raffaele Scuderi, Paolo de Vita,
AN STETAN0O SENSANI....ecuviiiiiitieii ettt ettt et st esbeebesneenrs 802

A Finite Difference Frequency Domain Based Full Vectorial Transverse Modesolver
for Anisotropic Waveguides with Arbitrary Permittivity and Permeability Tensors
VAIUN SINQN ..ot b et b e sbe et be e st e e e e s re e beenee e 806

Broadband Permittivity and Permeability Extraction of Ferrite Cores up to the GHz Range
via Measurements and Simulations
Christian Reinhold, Peter Scholz, and UIFICh JUMAT ..........oooveoiiviiieee et 810

An HSS-Matrix-Based Fast Direct Solver with Randomized Algorithm
Weikang Yu, Hu Yang, Shengguo Li, and Yanlin Xu.......ccccceveiieienieseercce e 814

A Compact CPW-Fed MIMO Antenna with Band-Notched Characteristic for UWB System
Li-Yan Chen, Jing-Song Hong, and Muhammad AmiN..........ccccoeiiiirienieenine e 818

© 2018, The Applied Computational Electromagnetics Society




 
 
    
   HistoryItem_V1
   AddNumbers
        
     Range: all even numbered pages
     Font: Times-Roman 8.0 point
     Origin: top left
     Offset: horizontal 43.20 points, vertical 26.64 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     
     TL
     
     718
     TR
     1
     0
     629
     187
     0
     8.0000
            
                
         Even
         104
         1
         AllDoc
              

       CurrentAVDoc
          

     43.2000
     26.6400
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     0
     104
     103
     52
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: all odd numbered pages
     Font: Times-Roman 8.0 point
     Origin: top right
     Offset: horizontal 43.20 points, vertical 26.64 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     
     TR
     
     718
     TR
     1
     0
     629
     187
    
     0
     8.0000
            
                
         Odd
         104
         1
         AllDoc
              

       CurrentAVDoc
          

     43.2000
     26.6400
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9b
     Quite Imposing Plus 2
     1
      

        
     0
     104
     102
     52
      

   1
  

 HistoryList_V1
 qi2base





