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150 Years of Maxwell’s Equations
Conference at a Glance

Saturday, July 18
07:00 – 21:00 Technical Tour: Dominion Radio Astrophysical Observatory (and Southwestern BC)

Sunday, July 19
08:00 – 17:00 Short Courses, Full Day
08:00 – 12:00 Short Courses, Half Day Morning
13:00 – 17:00 Short Courses, Half Day Afternoon
19:30 – 21:00 Welcome Reception at The Vancouver Aquarium

Monday, July 20
08:00 – 11:40 Technical Sessions
08:00 – 11:40 AP-S Student Paper Competition Interactive Forum
09:20 – 11:20 Technical Sessions: Interactive Forum
12:10 – 13:10 Plenary: Extending Operational Satellite Cloud Remote Sensing into the Submillimeter 

Range: The Challenge of Supercooled Liquid Water Absorption — Susanne Crewell, 
University of Cologne

13:20 – 17:00 Technical Sessions
14:40 – 16:40 Technical Sessions: Interactive Forum
17:30 – 19:30 CNC/USNC-URSI Student Paper Competition
18:00 – 20:00 Young Professionals Reception at Science World at TELUS World of Science
20:00 – 21:00 Women in Engineering Dessert Reception

Tuesday, July 21
07:00 – 08:00 Amateur Radio Breakfast Meeting
08:00 – 11:40 Technical Sessions
09:00 – 12:00 Student Design Contest: Demo open to public
09:20 – 11:20 Technical Sessions: Interactive Forum
13:00 – 17:00 Student Design Contest: Demo open to public
13:20 – 17:00 Technical Sessions
14:40 – 16:40 Technical Sessions: Interactive Forum
11:50 – 12:30 Plenary: The Four Scientists who Saved James Clerk Maxwell’s Theories — James Rautio
13:20 – 17:00 Technical Sessions
14:40 – 16:40 Technical Sessions: Interactive Forum
18:45 – 22:00 Awards Presentation and Banquet

Wednesday, July 22
08:00 – 11:40 Technical Sessions
09:20 – 11:20 Technical Sessions: Interactive Forum
11:50 – 12:30 Plenary: Molding Waves at Will — Nader Engheta
13:20 – 17:00 Technical Sessions
14:40 – 16:40 Technical Sessions: Interactive Forum
18:00 – 20:00 Reviewers’ Dinner Reception at Grouse Mountain

Thursday, July 23
08:00 – 11:40 Technical Sessions
09:20 – 11:20 Technical Sessions: Interactive Forum
11:50 – 12:30 Plenary: Sesquicentennial Year of Maxwell’s Equations and Electromagnetics — W.C. Chew
13:20 – 17:00 Technical Sessions
14:40 – 16:40 Technical Sessions: Interactive Forum
18:00 – 21:30 Magic Yacht Dinner Cruise

Friday, July 24
08:00 – 11:40 Technical Sessions
09:20 – 11:20 Technical Sessions: Interactive Forum
11:50 – 12:30 Plenary: Planetary Discoveries with Radio Science from Mariner to New Horizons - Sami 

Asmar, NASA/JPL
13:20 – 17:00 Technical Sessions
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150 Years of Maxwell’s Equations
Chairs’ Welcome

150 Years of Maxwell’s equations

On behalf of the Organizing Committee, we welcome you to Vancouver, 
Canada and the 2015 IEEE International Symposium on Antennas and 
Propagation and North American Radio Science Meeting!  

As one scans through the technical program, it’s difficult to believe that it 
has only been 150 years since James Clerk Maxwell completed the task 
began by Ampere, Coulomb, Faraday and others and produced the first 
complete mathematical description of the electromagnetic field. We have 
no doubt that the early pioneers would be gratified to learn how their efforts 
have led to the advances and accomplishments in electromagnetic science, 
computational techniques, bio-electromagnetics, antenna design, and theory 
and applications of new materials that will be reported during the many 
technical and interactive sessions to be held during the week.

On Sunday, many symposium attendees will join a full day coach tour of 
southwestern British Columbia and a technical tour of the Dominion Radio 
Astrophysical Observatory. On Tuesday morning, we will hold the first formal 
gathering of radio amateurs at an AP-S/URSI event and consider the role of 
amateur radio in teaching and research in antennas, propagation and radio 
science. The public demonstration of the student design contest finalists on 
Tuesday rounds out the “hands on” portion of the symposium. 

In alignment with the IEEE Public Visibility Initiative, noon-hour plenary 
lectures on Millimetre-Wave Spectroscopy, the History and Applications 

of Maxwell’s Equations, and Planetary Radio Science will be held from Monday to Friday and 
will be open to both symposium attendees and members of the local science and engineering 
community. The commercial/industrial exhibits will also be open to the local community just before 
and immediately after these lectures. 

Our Sea to Sky social program will be noteworthy. After dinner on their own on Sunday evening, 
attendees will gather at the award-winning Vancouver Aquarium for a dessert reception.  On 
Wednesday evening, the Reviewer’s Dinner Reception high atop Grouse Mountain on Vancouver’s 
North Shore will feature panoramic views of the city, ziplining high above the forest floor and open 
grizzly bear habitats. Thursday evening’s dinner cruise in English Bay will feature stunning views of 
Vancouver Harbour and a technical demonstration by volunteers of the Royal Canadian Marine 
Search and Rescue.

When you have spare time, we encourage you to take advantage of all that Vancouver has to offer. 
The entire downtown peninsula and a wide selection of Vancouver’s award-winning shopping and 
restaurants are within walking distance of the Westin Bayshore. Stanley Park, the largest and most 
beautiful municipal park in Canada, is next door and offers opportunities for walking, running 
or cycling along either the Seawall or the myriad of trails that traverse its interior. Howe Sound, 
Whistler and Victoria are ideal destinations for day trips before or after the conference.

The spinning orcas featured in our conference logo were carefully chosen. In the native tradition, 
the Orca symbolizes family, longevity, harmony, travel, community and protection. He is said to 
protect those who travel away from home, and lead them back safely when the time comes. 

Safe travels!

David G. Michelson, Lot Shafai, and Rodney Vaughan
AP-S/URSI 2015 General Chairs



Learn more - altairhyperworks.com/FEKO

The integration of FEKO into the Altair HyperWorks suite gives our customers 
access to the richest variety of multiphysics solutions – ranging from 
electromagnetic to structural, CFD and system-level simulation – through a 
unique value-based licensing scheme. Driving an exciting technology road map 
for the future of your products with Altair HyperWorks.

Simulation-Driven 
Design

Visit us at Booth 12 & 13

It’s about...
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150 Years of Maxwell’s Equations

Location Morning Afternoon
Salon A MO-SP.1A: Millimeter-Wave Antenna Arrays 

for 5G Wireless Handheld Devices
MO-SP.1P: Innovative Analytical and 
Numerical Techniques for the Solution of 
Open EM Problems: Complex Scattering 
Problems, Special Materials, Nanostructures

Salon B MO-SP.2A: Advances in the Development of 
GNSS Antennas and Controlled Radiation 
Pattern Arrays

MO-SP.2P: Antennas and Sensors for 
Epidermal Electronics

Salon C MO-A1.1A: Leaky-Wave Antennas MO-A1.1P: Waveguide Slot Arrays I

Salon D MO-A1.2A: Dielectric Resonator and 
Dielectric Loaded Antennas

MO-A1.2P: Beamforming Structures

Salon E MO-A2.1A: Developments in Cloaking MO-A2.1P: Metasurface and Metamaterial 
Applications

Salon F MO-A2.2A: Active and Non-Foster Structures MO-UB.1P: Nanoantenna Considerations

Seymour MO-A4.1A: Propagation Characterization in 
Vehicular Environments

MO-A4.1P: Propagation and Scattering in 
Complex Media

McKenzie MO-A5.2A: Wireless Power Transmission MO-UF.1P: Advances in Environmental 
Modeling for RF Propagation

Salon 1 MO-A5.1A: MIMO for 5G and Beyond MO-A5.1P: MIMO Channel Measurements 
and Performance Evaluations

Salon 2 MO-WS.1A: Industry Workshop: Antennas 
Systems for Terrestrial, Aircraft, Satellite and 
Deep-space Applications I

MO-WS.1A: Industry Workshop: Antennas 
Systems for Terrestrial, Aircraft, Satellite and 
Deep-space Applications II

Salon 3 MO-A5.3A: Flexible 
Substrates and 
Passives for UWB 
Systems

MO-A5.4A: RFID 
Tags and Systems

MO-A5.2P: Antennas Manufactured with 
Additive Technologies

Oak 1/2 MO-A3.1A: High 
Order Integral 
Equation Solvers

MO-A3.2A: Novel 
Finite Element and 
Domain Decomposition 
Methods

MO-A3.1P: FDTD Methods

Cypress 2 MO-UK.1A: Breast Cancer Imaging MO-A5.3P: Antennas 
for Biomedical 
Applications

MO-A5.4P: Antenna 
Design and SAR 
Reduction

Cypress 1 MO-UE.1A: Interference Mitigation and 
Spectrum Management

MO-A1.3P: Circularly 
Polarized Antennas

MO-A1.4P: 
Antenna Decoupling 
Techniques

Sessions at a Glance — Monday

Morning Afternoon
MOP-A1.1A: Wideband, Multiband and Circularly 
Polarized Microstrip Antennas I

MOP-A1.5P: Spiral and Sinuous Antennas

MOP-A1.2A: Microstrip Antenna Arrays I MOP-UB.1P: Nonlinear Media
MOP-A1.3A: Wideband, Multiband and Circularly 
Polarized Microstrip Antennas II

MOP-A1.1P: Broadband Antennas and Systems I

MOP-UB.1A: Printed Antennas and Applications MOP-A1.2P: Broadband Printed Antennas I
MOP-A1.4A: Microstrip Antenna Arrays II MOP-A1.3P: Broadband Printed Antennas II

MOP-A1.4P: Broadband Antennas and Systems II
MOP-UB.2P: Dispersion-Engineered Periodic 
Structures and Applications

InteractIve Forum
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Location Morning Afternoon
Salon A TU-SP.1A: Compressive Sensing and 

Applications in Antennas and Imaging 
Technologies

TU-SP.1P: Passive and Active Nano-Antennas

Salon B TU-SP.2A: Novel Designs and Applications of 
Wireless Power Transfer

TU-SP.2P: Additive Manufacturing of Antennas 
and Electromagnetic Structures

Salon C TU-A1.1A: Mutual Coupling in Antenna 
Arrays

TU-A1.1P: Multi-band Antennas for Wireless 
Communications

Salon D TU-A1.2A: Wideband and Multiband 
Dielectric Resonator Antennas

TU-A1.2P: Antenna Design

Salon E TU-A2.1A: Metamaterial-Inspired Antennas TU-A2.1P: Wave Guidance Phenomena in 
Metamaterials

Salon F TU-A1.3A: 
Waveguide Slot 
Arrays II

TU-A1.4A: Novel 
and Broadband Slot 
Antennas

TU-A1.3P: Novel Slot 
and Aperture Array 
Antennas

TU-A1.4P: Small 
Antennas: Design 
Challenges and 
Applications

Seymour TU-A4.1A: RCS: Analysis and Measurements TU-A4.1P: Radar Imaging

McKenzie TU-UF.1A: Atmospheric Effects on RF 
Propagation

TU-UF.1P: Propagation Modeling

Salon 1 TU-A5.1A: UWB STAR, Radar and 
Surveillance Systems and Characterization 
Thereof

TU-A5.1P: MIMO Antennas

Salon 2 TU-UC.1A: Imaging and Localization TU-UB.1P: Active Antennas and Matching 
Techniques

Salon 3 TU-A5.2A: Biomedical Imaging and Detection TU-A5.2P: Advances in RF and Microwave 
Medical Devices

Oak 1/2 TU-A3.1A: Advances in Integral Equation 
Modeling

TU-A3.1P: Fast and Well-Conditioned Integral 
Equation Solvers

Cypress 2 TU-UB.1A: Guided Waves and Waveguiding 
Structures

TU-A4.2P: RCS and 
Scattering

TU-A4.3P: Theory 
and Applications of 
Compressive Sensing

Cypress 1 TU-A4.2A: Scattering 
from Rough Surfaces

TU-A4.3A: 
Propagation Through 
Vegetation

TU-UB.2P: Theoretical 
Electromagnetics

TU-A2.2P: Surface 
Modes, Dispersion 
and Absorption in 
Materials

Sessions at a Glance — Tuesday

Morning Afternoon
TUP-A1.5A: Terahertz Antennas TUP-A1.2P: Reflectarrays and Applications
TUP-A1.4A: Millimeter-Wave Systems TUP-A1.3P: Reflectarrays and Reflectarray Elements
TUP-A1.3A: Millimeter-Wave Antennas and 
Techniques

TUP-A1.4P: Reflector Antennas

TUP-A1.2A: Millimeter-Wave Antennas and Arrays TUP-A1.1P: Novel Reflectarray and Transmitarray 
Designs

TUP-A1.1A: Lens Antennas for mm and Sub-mm 
Waves

TUP-UB.1P: Lens and Aperture Antennas

TUP-UB.1A: Millimeter-Wave and Terahertz 
Antennas

TUP-UA.1P: Material, Modeling and Antenna 
Measurements

InteractIve Forum
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150 Years of Maxwell’s Equations

Location Morning Afternoon
Salon A WE-SP.1A: Memorial Session for Julien 

Perruisseau-Carrier
WE-SP.1P: Exploring Innovative Ways to 
Revitalize EM Education Globally

Salon B WE-SP.2A: 4D Antenna Arrays: Theory, 
Techniques and Applications

WE-SP.2P: Metatronics: Theory, Methods and 
Applications

Salon C WE-A1.1A: Small Multi-band Antennas WE-A1.1P: Waveguide Antennas and 
Feeding Structures

Salon D WE-A1.2A: Antenna Theory I WE-A1.2P: Antenna Theory II

Salon E WE-A2.1A: Metasurface Innovations I WE-A2.1P: Metasurface Innovations II

Salon F WE-A2.2A: Frequency 
Selective Surfaces: 
Reconfigurable

WE-A2.3A: Frequency 
Selective Surfaces: 
Applications

WE-A2.2P: 
Electromagnetic 
Bandgap Substrates for 
Efficient Planar Antennas

WE-A1.5P: 
Metamaterial-Based 
Antennas and Arrays

Seymour WE-A4.1A: Inverse Problems in 
Electromagnetics

WE-UB.1P: Imaging, Inverse Scattering and 
Remote Sensing

McKenzie WE-A4.2A: 
Propagation 
Characterization in 
Terrestrial Environment

WE-A4.4A: Outdoor 
Propagation

WE-A4.1P: Propagation and Scattering in 
Complex Structures and Random Media

Salon 1 WE-A5.1A: Advances in Mobile Antenna 
Design

WE-UB.2P: Nanoscale Electromagnetics

Salon 2 WE-A5.2A: 
Wireless Systems 
for Biomedical 
Applications

WE-UB.2A: MIMO 
Antennas and Systems

WE-UB.3P: Antenna Measurement Concepts 
and Techniques

Salon 3 WE-UB.1A: Metamaterial Lenses and Lens 
Antennas

WE-A5.1P: Antenna Design for 4G 
Communication

Oak 1/2 WE-A3.1A: Integral Equation Methods for 
Advanced Applications

WE-A3.1P: Novel Integral Equation 
Formulations

Cypress 2 WE-A4.3A: Radar 
Metrology and Clutter 
Modeling

WE-A4.5A: 
Propagation for 
Millimeter-Wave 
Communications

WE-A2.3P: 
Measurement 
of Material and 
Radiation Properties

WE-A2.4P: Measured 
Electromagnetic 
Properties of 
Materials

Cypress 1 WE-UF.1A: Complex and Random Media WE-UD.1P: Passive 
and Active Microwave 
Circuits and Devices

WE-UB.5P: High-
Frequency Techniques

Sessions at a Glance — Wednesday

Morning Afternoon
WEP-A1.1A: Advances in Tunable Materials for 
Reconfigurable Antennas

WEP-A1.1P: Axial broadband Antennas

WEP-A1.4A: Reconfigurable Arrays and Apertures WEP-A1.2P: Broadband MIMO Systems
WEP-A1.5A: Systems and Applications of 
Reconfigurable Antenna

WEP-A1.3P: Wearable and On-body Antennas and 
Modeling

WEP-A1.2A: Design and Developent of 
Reconfigurable Antennas

WEP-UB.1P: Electrically Small and Low Profile 
Antennas

WEP-A1.3A: Reconfigurable Antennas for Adaptive 
and Mobile Systems

WEP-UB.2P: UWB Antennas and Electromagnetics

WEP-UB.1A: Reconfigurable Antennas and 
Transmission Lines

WEP-UA.1P: Low Profile Antennas and Arrays

WEP-A1.4P: Wideband Slot Antennas

InteractIve Forum
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Location Morning Afternoon
Salon A TH-UJ.1A: Radio Astronomy Technologies, 

Systems and Observations
TH-SP.1P: International Collaborations 
on Next-Generation Radio Astronomical 
Instrumentation I

Salon B TH-SP.1A: Power-Efficient, Wearable and 
Wireless Biomedical Sensors

TH-SP.2P: Special Session to Honour the 
Career of Prof. P.L.E. Uslenghi

Salon C TH-A5.1A: MIMO Antennas for Portable 
Devices

TH-A1.1P: Broadband Antenna Feeds and 
Non-Foster Matching Techniques

Salon D TH-A1.1A: Small Antennas: Miniaturization 
and Bandwidth

TH-A1.2P: Small Antennas: Improved 
Performance and Applications

Salon E TH-A2.1A: Frequency Selective Surfaces: 
Multi-layer and 3D

TH-UB.1P: Frequency Selective Surfaces and 
Extraordinary Transmission

Salon F TH-A5.2A: Antennas and Circuits for Energy 
Harvesting

TH-A5.1P: Antennas on Aerial Vehicles

Seymour TH-A4.1A: 
Microwave and THz 
2-D and 3-D Imaging

TH-A4.2A: Inverse 
Scattering and 
Sensing

TH-UB.2P: Theoretical Studies in Metamaterial 
Characterization

McKenzie TH-UF.1A: Propagation Measurement 
Techniques

TH-A2.1P: New Tools 
and Approaches in 
Electromagnetics 
Education

TH-A3.3P: PO and 
Diffraction Techniques

Salon 1 TH-UB.1A: Domain-Decomposition and 
Discontinuous-Galerkin Methods

TH-UB.3P: Time-Domain Integral-Equation 
Methods

Salon 2 TH-UB.2A: Techniques for Enhancing 
Efficiency and Accuracy of IE and PDE Solvers

TH-UB.4P: Frequency-Domain Integral-
Equation Methods

Salon 3 TH-A5.3A: Novel Materials and Conductive 
Inks for Additive Manufacturing of Antennas

TH-A5.2P: On-Chip Antennas for Millimeter 
and THz Waves

Oak 1/2 TH-A3.1A: Electromagnetic Design 
Optimization Methods

TH-A3.1P: Other Numerical Methods I

Cypress 2 TH-UF.2A: 
Precipitation 
Measurements and 
Effects

TH-UG.1A: 
Ionospheric Radio 
and Propagation

TH-A3.2P: 
Hybridization of 
Numerical Methods

TH-A3.4P: Techniques 
for Transient 
Simulations

Cypress 1 TH-A5.4A: 
Applications in 
Magnetic Resonance 
Imaging

TH-UK.1A: Medical 
Application of 
Antennas

TH-UK.1P: Medical 
Imaging and Sensing

TH-UK.2P: Advances 
in Diagnostic Systems

Sessions at a Glance — Thursday

Morning Afternoon
THP-A1.5A: Tunable Microstrip Antennas THP-A1.6P: Wideband Phased Arrays
THP-A1.4A: Reconfiguration of Compact and 
Electrically Small Structures

THP-UB.2P: Antenna Arrays II

THP-A1.3A: Reconfigurable Microstrip and SIW 
Antennas

THP-UB.1P: Antenna Arrays I

THP-UA.1A: Integrated Antenna Designs THP-A1.2P: Millimeter-Wave Phased Arrays
THP-A1.1A: Microstrip Antennas for Diversified 
Applications and Situations

THP-A1.4P: Phased Array Synthesis and Sidelobe 
Suppression

THP-A1.2A: Microstrip Patch Antennas THP-A1.1P: Beam Steering in Phased Arrays
THP-A1.5P: Phased Arrays with Wide-Angle 
Scanning
THP-A1.3P: Phased Array Mutual Coupling and 
Tolerance Effects

InteractIve Forum
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150 Years of Maxwell’s Equations

Location Morning Afternoon
Salon A FR-SP.1A: International Collaborations 

on Next-Generation Radio Astronomical 
Instrumentation II

FR-SP.1P: International Collaborations 
on Next-Generation Radio Astronomical 
Instrumentation III 

Salon B FR-SP.2A: Millimeter-Wave Antennas for 5G 
Wireless Handheld Devices

FR-SP.2P: Fundamental Considerations of 
Electromagnetic Energy and Interactions: 
Theory and Applications

Salon C FR-A1.1A: Adaptive, Active and Smart 
Antennas

FR-A1.1P: Multi-band Antennas for Mobile 
Devices

Salon D FR-A5.1A: RFID Antennas FR-UB.1P: Design and Applications of 
Metasurfaces

Salon E FR-A2.1A: Electromagnetic Bandgap 
Structures in Metamaterials Technology

FR-A2.1P: Metamaterial-Enhanced Antennas

Salon F FR-A5.2A: Antennas and Electromagnetics on 
Land Vehicles

FR-A5.1P: Emerging Applications of RFID 
Systems

Seymour FR-A2.2A: Recent Trends in Electromagnetic 
Theory

MO-UF.1A: RF Measurements and Modeling 
from Recent Field Campaigns

McKenzie FR-UB.2A: Volume-Surface Integral-Equation 
Methods
 

FR-UK.1P: Ablation and Hyperthermia

Salon 1 FR-UB.1A: Advances in FDTD Modeling and 
Applications

FR-A4.1P: Modeling and Measurement for 
Indoor Propagation

Salon 2 FR-A2.3A: Micro- and Nano-scale 
Electromagnetics

FR-UB.2P: Fast Direct Integral-Equation Solvers

Salon 3 FR-A3.1A: Parallel and Special-processor 
Based Numerical Methods

FR-A4.2P: Propagation Characterization in 
Urban Environment

Oak 1/2 FR-A3.2A: Hybridization 
of Numerical Methods 
and High-Frequency 
Techniques

FR-A3.3A: Other 
Numerical Methods II

FR-A3.1P: Integral Equations 
for Anisotropic and 
Inhomogeneous Objects in 
Frequency and Time Domain

FR-A3.3P: FDTD 
Applications

Cypress 2 FR-UF.1A: Subsurface 
Remote Sensing

FR-UF.2A: Ionospheric 
Propagation

FR-UF.1P: Earth 
& Ocean Remote 
Sensing

FR-UD.1P: Photonic/
THz Devices and 
Materials

Cypress 1 FR-UK.1A: 
Electromagnetic 
Dosimetry and 
Exposure Assessment

FR-UK.2A: 
Biological Materials 
Spectroscopy

FR-A3.2P: Novel Time-
Domain Finite Element 
Methods

FR-A3.4P: Advanced 
Finite Element 
Methods

Sessions at a Glance — Friday

Morning Afternoon
FRP-UB.1A: Filter Design, Transitions and Feeding 
Networks
FRP-UC.1A: Analysis of Radar and Imaging Systems
FRP-UB.2A: Propagation Phenomena and Effects
FRP-UB.3A: RFID Antennas, Systems and 
Applications
FRP-UB.4A: Scattering, Diffraction and Rough 
Surface Scattering
FRP-A1.1A: Printed Circuits and Front-Ends
FRP-UB.5A: Wireless Communications and Sensor 
Networks

InteractIve Forum
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Registration

The on-site registration desk is located in The Westin Bayshore, Vancouver on the lobby level, in the 
Coat Check/Foyer. The registration desk may be reached by phone at 778-819-6720 during the 
regular operating hours shown below.

Registration will be open by the following schedule:
Sunday, July 19 ............... 07:00 – 20:00
Monday, July 20 ............. 07:00 – 17:00
Tuesday, July 21 .............. 07:00 – 17:00
Wednesday, July 22 ....... 07:30 – 17:00
Thursday, July 23 ............. 07:30 – 17:00
Friday, July 24 ................. 07:30 – 16:00

Devotions

The Arbutus Room will be available for devotions from 07:00–09:00 on Monday, July 20 through 
Friday, July 24.

Speaker Preparation Room

The Fraser Room on the Lobby Level of The Westin Bayshore, Vancouver is the speaker preparation 
room and contains a computer identical to those used in the presentation rooms. Speakers may use 
this room and equipment to test presentations prior to the scheduled presentation.

Internet Access

Wireless internet access (WiFi) is provided to all participants, both in the symposium area and in 
guest rooms at The Westin Bayshore, Vancouver. Hotel guests can connect to Westin Hotel 
in their guest rooms. All others, connect to Westin Conference in the symposium area. The 
access password is APS2015.
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150 Years of Maxwell’s Equations
Meeting and Event Schedule

Saturday, July 18
 07:00 – 21:00 Technical Tour to DRAO .........................................Depart from Westin Convention Entrance
 13:00 – 15:00 AP-S Meetings Committee ............................................................................................Cypress
 15:00 – 21:00 AP-S Joint Meetings Committee (JMC) ........................................................................Cypress

Sunday, July 19
 08:00 – 10:00 Past Presidents’ Breakfast ..................................................................................... Seawall Grill
 10:00 – 18:00 AP-S AdCom ...................................................................................................................Salon F
 14:00 – 17:00 Distinguished Lecturers Meeting ............................................................................................ Fir
 19:00 – 23:00 URSI Business Meeting ..................................................................................................Salon F
 19:30 – 21:30 Welcome Reception ................................................................................ Vancouver Aquarium

Monday, July 20
 07:00 – 08:00 AP-S 2017 Committee Meeting .......................................................................... Seawall Grill
 08:00 – 11:40 AP-S Student Paper Competition Interactive Forum .....................................Mezzanine Foyer
 12:00 – 13:00 AP Transactions Editors ........................................................................................ Seawall Grill
 18:00 – 20:00 Young Professionals’ Reception ...........................Science World at TELUS World of Science
 20:30 – 21:00 Women in Engineering Dessert Reception ................................................Currents Restaurant

Tuesday, July 21
 07:00 – 08:00 Student Paper Competition Judges Committee........................................................ Cowichan
 07:00 – 08:00 Amateur Radio Breakfast ..................................................................................... Seawall Grill
 08:00 – 08:30 Student Design Contest: Setup by Finalist Teams ................................................ Exhibit Hall
 08:30 – 09:00 Student Design Contest: Demo for Judges [closed to public] ...............................Chairman
 09:00 – 12:00 Student Design Contest: Public Demonstrations .................................................. Exhibit Hall
 12:00 – 13:00 Student Design Contest: Luncheon [closed to public] ...........................................Chairman
 13:00 – 17:00 Student Design Contest: Public Demonstrations .................................................. Exhibit Hall
 12:00 – 13:00 AWPL Editors Lunch .............................................................................................. Seawall Grill
 12:00 – 13:30 Antenna Standards Committee................................................................................. Cowichan
 16:00 – 17:00 Future Symposia Meeting ..........................................................................................Chairman
 17:00 – 18:30 URSI/USNC Student Travel Award Recipients .........................................Currents Restaurant
 17:00 – 18:00 URSI Commission A Business Meeting .........................................................................Salon 3
 17:00 – 18:00 URSI Commission B Business Meeting .......................................................................... Salon2
 17:00 – 18:00 URSI Commission C Business Meeting ........................................................................Salon 1
 17:00 – 18:00 URSI Commission G Business Meeting .................................................................... Cypress 1
 17:00 – 18:00 URSI Commission J Business Meeting ...................................................................... Cypress 2
 18:45 – 23:00 Awards Presentation and Banquet .................................................Bayshore Grand Ballroom

Wednesday, July 22
 12:00 – 13:00 AP-S Fellows Evaluation Committee ...................................................................................... Fir
 18:00 – 20:00 Reviewers’ Reception on Grouse Mountain .................................................Grouse Mountain

Thursday, July 23
 07:00 – 08:00 AP-S Publications Committee ................................................................................................. Fir
 07:00 – 08:00 AP-S Magazine Editors’ Breakfast ....................................................................... Seawall Grill
 12:00 – 13:00 Education Committee .................................................................................................Chairman
 12:00 – 13:00 Chapter Chairs Luncheon .................................................................................... Seawall Grill
 12:00 – 13:00 IEEE Press Liaison .................................................................................................................... Fir
 17:00 – 18:00 URSI Commission D Business Meeting.........................................................................Salon 1
 17:00 – 18:00 URSI Commission E Business Meeting .........................................................................Salon 2
 17:00 – 18:00 URSI Commission F Business Meeting .........................................................................Salon 3
 17:00 – 18:00 URSI Commission H Business Meeting .................................................................... Cypress 1
 17:00 – 18:00 URSI Commission K Business Meeting ..................................................................... Cypress 2
 17:00 – 17:30 Industry Initiatives Committee ................................................................................................ Fir
 18:00 – 21:00 Future Directions Initiatives ..................................................................................................Oak
 19:00 – 22:00 URSI Executive Council ............................................................................................. Cypress 1
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Short Courses

full DaY

FD-04: Advanced Preconditioning Techniques for Computational Electromagnetics
Speakers: Francesco P. Andriulli, Ecole Nationale Superieure de Telecomunications de Bretagne 

and Eric Michielssen, University of Michigan at Ann Arbor
Location: Arbutus
This course reviews the state of the art in effective preconditioning techniques for integral equations 
pertinent to the analysis of electromagnetic boundary value problems. The techniques covered permit 
the construction of rapidly convergent iterative solvers for electric and combined field integral equations 
and are a perfect complement to fast multipole and related accelerators.

Applications of these techniques range from antenna analysis to the characterization of microwave 
devices and circuits, the analysis of electromagnetic compatibility phenomena, and the synthesis of 
metamaterials. The course will cover theoretical and practical issues related to the development and 
implementation of several preconditioners, including those that derive from Calderon identities. Moreover, 
the course will detail the incorporation of the presented techniques into integral equation codes and 
their interaction with fast matrix-vector multiplication schemes. Finally, the course will demonstrate the 
usefulness of the techniques presented in in the above applications.

FD-06: Reflector Antenna Design and Analysis
Speaker: Peter Meincke, TICRA
Location: Oak 1
The course gives an introduction to the design and analysis of single and dual reflector antennas, 
center-fed as well as offset. After a review of the analysis methods commonly employed for space- and 
Earth-station reflector antennas, the basic design principles are presented. First, single and dual spot-
beam antennas are considered with the relation between size, feed illumination, directivity, and sidelobe 
level. Second, the influence of blockage by struts, subreflector, and feed is discussed. Third, the origin 
of cross polarization in offset designs is addressed and it is shown how to improve the polarization 
characteristics in dual reflector systems by employing the Mizuguchi compensation principle. Hands-on 
experience in reflector antenna design is obtained during the course by using the software package 
GRASP (participants must bring their own laptop).

FD-08: Ultra Wideband Phased Arrays and Transceivers
Speaker: John L. Volakis, The Ohio State University
Location: Cypress 1
Wide band antennas and arrays are essential for high resolution imaging, cognitive sensing, high data 
rate communication links, multi-waveform, and multi-function frontends for holistic spectrum utilization 
and secure communications. With wireless data traffic expected to grow more than 40% annually in the 
foreseeable future, wideband RF front ends will be play an essential role in the years to come. However, 
there is a longstanding difficulty in realizing small and conformal aperture version of these arrays. But 
recent miniaturization techniques, bandwidth enhancements and establishment of theoretical limits, feed 
technology, digital beam forming transceivers and post-processing algorithms have led to a new class of 
conformal antennas and tight-coupled arrays that can operate from UHF to millimeter wave frequencies. 
This short course will cover RF front-ends from the array aperture to transceivers and digital processors to 
realize ultra wide band communications with channel coding for spread spectrum communications. The 
course will cover: 1) theory and realization of ultra wideband conformal arrays with as much as 14:1 
bandwidths, 2) theoretical bandwidth limits versus array thickness, 3) ultra wideband balanced feeds, 
3) material and superstrates for optimal array design, 4) beam forming techniques at near grazing 
angles, 5) reconfiguration methods for bandwidth rejection and passband control, 6) low power and 
low cost digital beam formers via on-site coding, and 7) reduced hardware back-ends.

This short course is based on the work of many Ph.D. students and collaborators at the Ohio State 
ElectroScience Lab. They include: Chi-Chih Chen, Kubilay Sertel, Elias Alwan, Waleed Khalil, Nima 
Ghalichechian, Brian Dupaix, Abe Akhiyat, Justin Kasemodel, Ioannis Tzanidis, William Moulder, 
Jonathan Doane, Satheesh Bojja venkatakrishnan, Dimitris Papantonis and Markus Novak.
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FD-10: Modern Radome Design and Performance Analysis
Speakers: Henry A Burger, HB Engineers and Tommy Lam, LMCO
Location: Oak 2
This course is a comprehensive treatment of modern radome technology, from fundamental concepts 
to advanced levels. The course covers a review of radome materials, design, analysis, and testing. The 
course emphasizes basic engineering principles as well as advanced electromagnetic computational 
methods such as ray tracing, Finite Element Method (FEM) and Method of Moments (MOM), plus 
evaluation of antenna/radome interactions for a complete radome system analysis. Advanced topics 
include precision materials measurements, FSS radome design, and radome repairs. Special radome 
environmental considerations will be presented. It is structured for both experienced practitioners (who 
will be encouraged to contribute) and those who are new to the subject.

FD-12: Electromagnetic Metamaterials from Radio-Frequencies to the Visible
Speaker: Andrea Alù, The University of Texas at Austin
Location: Cypress 2
This short course will provide a broad introduction to the field of electromagnetic metamaterials, covering 
a wide range of topics, from the theoretical approaches to study anomalous wave propagation in 
arrays of inclusions near resonance and the relevant challenges in describing the wave propagation in 
these arrays in terms of a homogeneous material, to their application in a variety of fields of research 
and over a wide spectrum of frequencies. After a background on homogenization theory and proper 
modeling of metamaterials, the course will focus on various exciting properties and applications of 
metamaterials, in order to realize electromagnetic cloaks, negative-index materials, sub-diffractive 
waveguides and antennas, enhanced nonlinearities and nonreciprocity, sensing, imaging and energy 
harvesting devices, nanocircuits and nanoantennas, and various other exciting wave phenomena. I will 
discuss in detail how these concepts may be applied to overcome current technological challenges and 
provide breakthroughs in applied fields related to electromagnetics, radio-science and optics.

Half DaY, Morning

HD-12: Recent Progress in Low-profile Natural and Metamaterial-based Antennas
Speaker: Hisamatsu Nakano, Hosei University
Location: Mackenzie
This short course presents recent progress in low-profile antennas. The inherent characteristics of 
compactness, low aerodynamic resistance, and durability make low-profile antennas attractive for use in 
modern communication systems, particularly mobile systems and earth-satellite communication systems. 
Designing a low-profile antenna brings with it a unique challenge – overcoming the inherent tendency 
for antenna performance to decrease as the height is decreased. Traditionally, this hurdle has been 
overcome using variations on common antenna elements, such as the loop, patch, spiral and helix. This 
short course describes the next generation of low-profile antennas; antennas which use novel elements 
and take advantage of new concepts in antenna implementation, such as metamaterials.

The short course is composed of three chapters. Chapter 1 summarizes the analysis methods for 
lowprofile natural and metamaterial-based antennas. The N1, N2, N3, N4, and N5 integral equations, 
their analysis using the method of moments, and the locally one-dimensional FDTD method are 
briefly described. In addition, an equivalent-circuit representation for metamaterial-based antennas is 
presented. Chapter 2 presents the following natural antennas: (N1) Tri-band inverted LFL card antenna, 
(N2) Planar monopole UWB card antenna, (N3) Crossed wire and plate antennas as a wideband 
base station antenna, (N4) Reconfigurable two- and four-leaf antennas, (N5) Reconfigurable eight-
beam antenna, and (N6) Tilted single- and dual-beam antenna systems with an inhomogeneous plate. 
Chapter 3 discusses the following metamaterial-based antennas: (M1) Advanced line antenna, (M2) 
Loop antennas excited in balanced- and unbalanced mode for linearly polarized radiation, (M3) Loop 
antennas with and without dielectric slabs for counter circularly polarized dual-band radiation, (M4) 
Two-arm spiral antennas excited from inner- and outer-terminals for counter circularly polarized dual-
band radiation, and (M5) Helical antenna for counter circularly polarized dual-band radiation. Note 
that chapter 3 includes the radiation characteristics when the antenna height is approximately 1/100 
of the wavelength at the lowest operating frequency.
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Half DaY, afternoon

HD-02: Timed Arrays
Speaker: Randy L. Haupt, Colorado School of Mines
Location: Cowichan
The term “phased array” implies a narrow band approach due to the term “phased”. Thus, this short 
course title replaces “phased” with “timed” and concentrates on arrays designed for wide instantaneous 
bandwidth. Phase shifters produce beam squint and time domain dispersion for wideband signals. This 
short course explains a variety of issues related to antenna arrays in the time domain. Material for the 
course is based on the book Timed Arrays by Randy L. Haupt, Wiley-IEEE Press, 2015.

HD-04: Advanced Impedance Matching and Impedance Analysis for Antenna 
Applications

Speaker: Jussi Rahola, Optenni Ltd
Location: Seymour
The course is targeted for antenna and RF engineers and researchers who study new antenna concepts 
and who need to use matching circuits in their work. It reviews the definitions of the reflection coefficient, 
S and Z parameters (also in the multiport case) and the Smith chart so that the course can be used 
as theory refresher for all antenna engineers. It is also explaining the theory of power waves, which 
makes the understanding of impedance matching to complex generator impedances easier. The course 
will present some novel views on matching circuit design. For example it will be demonstrated that the 
goal of matching circuit design using realistic component models is to obtain best possible transfer of 
power, and thus not to obtain the best possible impedance match, which may seem paradoxical at 
first. Simultaneous multiport matching and the design of tunable matching networks will be discussed. 
Tools for estimating the obtainable bandwidth and worst-case isolation for non-resonant antennas will 
be discussed. Overall, the course will cover the theory and practical aspects of matching circuit design 
and impedance analysis and it offers new information to both beginners and more senior antenna and 
RF experts.

HD-06: Wearable Antennas
Speaker: Albert Sabban, Ort Braude College
Location: Coquitlam
Communication, medical and cellular industry is in continuous growth in the last few years. Low profile 
compact antennas are crucial in the development of wearable human systems. Several wearable 
antennas will be presented in the course. Design considerations, computational results and measured 
results on the human body of several compact wideband printed antennas with high efficiency will be 
presented in the course.

HD-14: Near Field Engineering: Theory, Methods, and Applications
Speakers: Said Mikki and Yahia Antar, Royal Military College of Canada
Location: Mackenzie
The short course main topic is introducing the audience to the first systematic and comprehensive 
introduction to the emerging field of Near Field (NF) Engineering. The proponents will lay out the 
necessary foundations of near field theory which were developed recently, placing them into the 
larger picture of current and future applications. The course will also present a tutorial on the recently 
developed antenna current Green’s function (ACGF) formalism and outline its importance in analysing 
and designing electromagnetic systems at the most general possible level, with emphasis on the 
deeper insight this formalism brings to the analysis of near-field interactions. Examples will be given 
demonstrating applications such as mutual coupling and near field focusing in order to illustrate how 
the new foundations contain more information than the conventional circuit parameters and far-field 
methods. Applications that will be discussed in this course include topics such as NF communications, 
NF MIMO, short-range radar and detection, propagation in dense electromagnetic environments, 
wireless energy transfer, energy control, and nonlocal metamaterials as a new generation of NF-based 
artificial media.
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Social Events

Technical Tour: Dominion Radio Astrophysical Observatory
When: Saturday, July 18; Bus departs at 07:00 promptly.
 Expected return by 21:00 that evening.
Where: Dominion Radio Astrophysical Observatory 
 (Group transport by bus provided as part of fee.)
Meals: Lunch and light dinner (sandwiches), plus snacks and water provided as part of fee.
Cost: US$99 per person
IEEE APS/URSI 2015 is pleased to offer a special full day tour of southwestern British Columbia 
and the Dominion Radio Astrophysical Observatory to a limited number of conference participants. 
This is an outstanding opportunity to see a broad cross section of the spectacular geographical 
and ecological regions that make southwestern British Columbia a very special place while 
visiting Canada’s premier facility for Radio Astronomy. A tour guide will explain key aspects of the 
fascinating history, geography and ecology of the areas through which we are passing.
The tour will leave The Westin Bayshore, Vancouver on Saturday, July 18, at 07:00 precisely and 
proceed through the lush beauty of the Fraser Valley, then on to the Hope-Princeton Highway, 
including the site of the Hope Slide and Allison Pass. The tour will pass through Princeton, Keremeos 
and the Similkameen Valley before arriving at DRAO at noon.
After lunch at DRAO, participants will spend a few hours viewing the facilities that enabled the 
facility’s many notable achievements, including the first very-long baseline interferometry (VLBI) 
observations using the John Galt 26-metre antenna, wide-field high-resolution mapping of the 
Galactic Plane using the 7-element interferometer, and the development of digital correlators for 
the Very Large Array (VLA), the James Clerk Maxwell Telescope (JCMT), and eMERLIN. Active 
development of antennas continue and includes a novel 15-metre offset Cassegrain reflector 
antenna for the Square Kilometre Array (SKA), phased-array feeds (also for the SKA), and the 
CHIME cylindrical reflector telescope for cosmology.
At 15:00, the tour will proceed north into the Okanagan Valley, past Penticton and along the 
west shore of Okanagan Lake. Before we reach Kelowna, we’ll turn west and take Highway 97C 
and traverse the Interior Plateau to Merritt before turning south onto the Coquihalla Highway and 
heading back to Hope. From there, it’s a short 1h45m ride back to the hotel, arriving by 21:00.

Welcome Reception at The Vancouver Aquarium
When: Sunday, July 19, 19:30
Where: The Vancouver Aquarium, a 1.6km walk from the Westin Bayshore, Vancouver
Cost: Complimentary for registered attendees and their guests. Delegates must indicate 

attendance during registration in order to receive a ticket.
Please ensure that your travel plans include joining your friends and colleagues at the beautiful 
Vancouver Aquarium, home to this year’s Welcome Reception, where you can see these sea 
creatures and up to 50,000 more, belonging to 796 species.  Massive floor-to-ceiling windows 
allow viewing up close, and docents will be available to answer any questions and to help guide 
you through the different exhibits. The aquarium belongs to the symposium for the evening on a 
private basis.
This year’s reception features mouth-watering desserts and a variety of beverages, including beer, 
wine and soft drinks.  Please enjoy dinner at your leisure at one of Vancouver’s many and varied 
restaurants before you join everyone at the reception.
Note, too, that you’ll have access to the “4D” Theatre, a multisensory show that puts mist, scents 
and wind into the 3D equation. And, if you arrive before 19:45, you can take a seat for one of the 
two live shows featuring the beluga whales and the dolphins.
Doors open at 19:30. Please note that this is a dessert reception, and that guests are asked 
to have dinner at their leisure prior to visiting the Aquarium.
Please note, too, that there will be two shows available, which begin at 19:45, and the 4D theatre 
will be open to guests throughout the evening with shows beginning at 20:00 and continuing every 
half-hour.
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Young Professionals Reception at Science World at TELUS World of Science
When: Monday, July 20, 18:00 (Entry with symposium badge as early as 17:00)
Where: Science World at TELUS World of Science (Second Floor), 1455 Quebec Street, 

Vancouver (look for the landmark geodesic dome, originally built for Expo ’86)
Cost: Complimentary for Students and Young Professionals, but advance registration is 

required. Delegates must indicate attendance during registration in order to receive a 
ticket. $25.00 for Advisors and Sponsors.

Since its inception in 1989, Science World at TELUS World of Science (originally known as Science 
World) has welcomed nearly nine million visitors through its doors. With its mission to “engage 
British Columbians in science and inspire future science and technology leadership in our province,” 
TELUS World of Science continues to grow, expanding its gallery offerings to students, families and 
seniors through its use of interactive science demonstrations, hands-on classroom workshops and 
electronic delivery to stimulate excitement and curiosity about science and technology.
During the reception, the AP-S Young Professionals will have private access from the Level 2 
Circulation Area to six galleries including Eureka, Body Works, Keva, Kidspace, Search and the 
Feature Gallery. Visit the Science World at TELUS World of Science webpage for more information.

The reception begins at 18:00, but you may enter with your symposium badge and reception 
ticket at 17:00 to view the full museum collection, then join colleagues at Level 2 Circulation for 
the reception.

Women in Engineering Dessert Reception
When: Monday, July 20, 20:00–21:00
Where: Currents Restaurant at The Westin Bayshore, Vancouver (please note that outdoor 

space will be available during this reception, so you may want to bring a sweater or 
light jacket)

Cost: Complimentary, but advance registration is required, and will be limited to the first 
300 registrants.

The IEEE Women in Engineering (WIE) Dessert Reception is open to all conference participants, but 
pre-registration is required. The scopes of interest of the WIE include increasing the participation of 
women within IEEE, gathering and disseminating information regarding the status of women, and 
initiatives for, by and on behalf of women in engineering and science.

Amateur Radio Breakfast Meeting
When: Tuesday, July 21, 07:00–08:00
Where: Seawall Bar & Grill at The Westin Bayshore, Vancouver
Cost: Complimentary, but advance registration is required.
In recognition of the role of amateur radio in the development of wireless technology, APS/URSI 
2015 has made room to print amateur radio callsigns on attendees’ badges. The Amateur Radio 
Breakfast Meeting is open to all conference participants who hold an amateur radio callsign, 
but pre-registration is required. The intent of the gathering is to gather support for AP-S student, 
outreach and educational initiatives involving amateur radio.

Awards Presentation and Banquet
When: Tuesday, July 21, 18:45
Where: Grand Ballroom, The Westin Bayshore
Cost: US$75 (Please note that a limited number of tickets will be available for sale on-site.)
The 2015 Awards Banquet will take place at The Westin Bayshore, Vancouver in the Grand 
Ballroom and it is open to all conference registrants, but requires a separate ticket purchase. The 
event honors the distinguished accomplishments of the society’s professional community, and 
includes recognition of the 2015 IEEE AP-S Fellows.
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Reviewers’ Dinner Reception at Grouse Mountain
When:  Wednesday, July 22, 18:00
 Bus departures from The Westin Bayshore, Vancouver at 17:30; 17:45; and 18:00
 First return motorcoach departs Grouse Mountain at 20:00
Where: Grouse Mountain
Cost: Complimentary for all registered attendees, who participated in the review process 

for APS/URSI 2015. Advance registration is required.
With the extraordinary scenery available in North Vancouver, what better way for AP-S to show 
their appreciation to the many volunteers who participated in review of papers for the technical 
sessions than to take them to Vancouver’s most visited, four-season venue and the highest point in 
the area – Grouse Mountain.
With your colleagues, you’ll board motor coaches at The Westin Bayshore, Vancouver for the half-
hour transfer to Grouse Mountain. Board the gondola to the top for spectacular views and a dinner 
reception in the chalet, with exclusive access to the upper level and its scenic overlook patios.

Set Sail Aboard The Magic Charm
When: Thursday, July 23, 18:00 (Promptly at 18:00 for an 18:30 departure)
 Return to Westin at 21:30
Where: The Marina at The Westin Bayshore, Vancouver
Cost: US$90 per person
Magic Yacht Charters tells us that “Vancouver is a city built for this type of group experience. All 
the elements of the gleaming metropolis, and its surrounding natural wonder, come together in 
spectacular harmony to provide a boating experience like no other. Gliding through the tranquil 
waters of Coal Harbour, up Indian Arm, or past Stanley Park in to False Creek enroute via Granville 
Island; these journeys offer a new perspective of a superlative destination that has been voted the 
world’s most liveable city several times over.”
Gather together for a smooth sail from the Marina at The Westin Bayshore, and enjoy a buffet 
dinner with extraordinary harbor views, both inside and out on the decks. A cash bar will be 
available.

Companion Program

Hospitality Chairwomen Judy Long, Sue Stone and Joanne Wilton invite you to the International 
Suite at The Westin Bayshore, Vancouver, where complimentary continental breakfast will be 
served for registered companions Monday–Friday, July 20–24, beginning at 08:00.

On Monday and Tuesday, meet a representative from Tourism Vancouver, who will be available to 
answer questions about the local area.

C’mon Board! It’s A Road Trip!

As a new twist, join together on the first series of AP-S Companion Program “Road Trips.” Think of 
these as “mystery bus tours,” but going in with eyes wide open.

Each day, an executive motor coach and guide will arrive at The Westin Bayshore, Vancouver to 
escort the group to a different local destination. Upon arrival at each destination, you will be 
responsible for purchasing your own entry tickets, if applicable, and will have time to explore 
on your own (fees are noted below, and are exclusive of GST – Goods & Services Tax). You 
may return with the group to the hotel at an appointed time, or stay in town and return at your 
leisure by taxi or leisurely stroll.
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Register for one day, two days or all four. Each day, a nominal fee of US$15.00 will be charged, 
collected during online registration, to assist in covering the cost for transportation and the guide.

monday, July 20

Vancouver Art Gallery
When: Departure at 09:30; Approximate return at 12:30.
Cost: C$18.50 adult; C$13.50 Senior; C$13.50 Student (with valid ID)

tuesday, July 21

Granville Market
When: Departure at 09:30; Approximate return at 12:30.

Wednesday, July 22

University of British Columbia Museum of Anthropology and Nitobe Memorial Garden
When: Departure at 09:30; Approximate return at 13:00.
Cost: Museum of Anthropology: CAD $14.50 adults; $12.25 Seniors & Students(with Valid ID)
 Nitobe Gardens: CAD $7.00 adults; $5.50 Seniors & Youths 13-17; $4:00 Children 5-12
UBC also offers a UBC Museums and Gardens Pass for its two museum venues (Museum of 
Anthropology and Beaty Biodiversity Museum) and its two garden venues (Nitobe Memorial 
Garden and UBC Botanical Garden. These passes are good for 6 months for the museums and 
12 months for the gardens.
For additional information, please visit http://www.botanicalgarden.ubc.ca/rates.

thursday, July 23

Stanley Park, including a private lunch at The Teahouse.
When:  Departure at 12:00; Approximate retutn at 15:00.
Cost: (for this day, the fee will be $50/person to include the fee for the 3-course lunch)
Please note that when you register to attend this “Road Trip,” your reservation for lunch at The 
Teahouse will be set. Please do not contact The Teahouse directly, as they will not be accepting 
individual reservations for this event.

Please note, too, tHat…

The Tuesday excursion is early in the day and will not interfere with attendance at the Awards 
Banquet and Dinner (scheduled this year for Tuesday evening, July 21, 18:45), if you are planning 
to purchase tickets for that event.

The Thursday excursion returns several hours before the departure for the Magic Yacht Charters 
Dinner Cruise, if you are planning to purchase tickets for that event.
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Awards and Society Recognition

2015 ieee awarDs

2015 IEEE Electromagnetics Award
Donald R. Wilton

For fundamental contributions to integral equation methods in computational 
electromagnetics

2015 IEEE Undergraduate Teaching Award
Branislav M. Notaros

For contributions to undergraduate electromagnetics education through inspiring teaching 
and innovative course materials

antennas anD ProPagation societY 2015 fielD awarDs

Distinguished Achievement Award
Nader Engheta

For seminal contributions in the theory, application, and demonstration of metamaterials, 
plasmonic optics, and chiral and omega media

Chen-To Tai Distinguished Educator Award
Jian-Ming Jin

For outstanding contributions to graduate teaching, curriculum development, and 
research guidance of graduate students in the area of computational electromagnetics

John Kraus Antenna Award
George V. Eleftheriades

For pioneering contributions to metamaterials and their applications to antennas and 
sub-diffraction imaging

Donald G. Dudley Jr. Undergraduate Teaching Award
Ashwin K. Iyer

For introducing innovative teaching methodologies to effectively engage and inspire 
undergraduate students in engineering electromagnetics

Lot Shafai Mid-Career Distinguished Achievement Award
Mona Jarrahi

For pioneering contributions to plasmonic antennas and optical phased arrays for 
terahertz and microwave systems and being a role model for women scientists and 
engineers

Harrington-Mittra Award in Computational Electromagnetics
Levent Gürel

For pioneering contributions to the accurate solution of large-scale electromagnetic 
problems via integral equations, parallel computing, and fast algorithms

antennas anD ProPagation societY 2014 PaPer awarDs

Sergei A. Schelkunoff Transactions Prize Paper Award
Krzysztof A. Michalski and Juan R. Mosig

“On the Plane Wave-Excited Subwavelength Circular Aperture in a Thin Perfectly Conducting Flat 
Screen,“ IEEE Transactions on Antennas and Propagation,  vol.62, no.4-part 2, pp.2121-2129, 
2014 

Harold A. Wheeler Applications Prize Paper Award
Nathan R. Labadie, Satish K Sharma, and Gabriel M. Rebeiz

“A Circularly Polarized Multiple Radiating Mode Microstrip Antenna for Satellite Receive 
Applications,” IEEE Transactions on Antennas and Propagation, vol.62, no. 7, pp.3490-3500, 
2014
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R. W. P. King Paper Award
Liang Liang and Sean Victor Hum

”Realizing a Flat UWB 2-D Reflector Designed Using Transformation Optics,” IEEE Transactions 
on Antenna and Propagation, vol.62, no.5, pp.2481 – 2487, 2014

Piergiorgio L. E. Uslenghi Letters Prize Paper Award
Michele Tamagnone and Julien Perruisseau-Carrier

“Predicting Input Impedance and Efficiency of Graphene Reconfigurable Dipoles Using a Simple 
Circuit Model,” IEEE Antennas and Wireless Propagation Letters, vol.13, pp.313 – 316, 2014

Edward E. Altschuler AP-S Magazine Prize Paper Award
Huan-Ting Meng, Bao-Lin Nie, Steven Wong, Charles Macon, and Jian-Ming Jin

“GPU Accelerated Finite-Element Computation for Electromagnetic Analysis” IEEE Antenna & 
Propagation Magazine, vol.56, pp. 39-62, April 2014

2015 ieee aP-s fellows

evaluated by aP-s

Xiaodong Chen 
Chi-Chih Chen 
Tie Jun Cui 
Nuno Borges De Carvalho 
Laurent Desclos 
Toshikazu Hori 
Safieddin Safavi-Naeini 
Mario Silveirinha
Fernando Teixeira
Olexander Yarovyi
Zhijun Zhang

2015 societY recognitions

2015 AP-S Best Chapter Award
Tainan Chapter

Chapter Chair: Dr. Shun-Yun Lin
Raj Mittra Travel Grant Awards

Senior Research Award
Professor Long Li (Xidian University, China) (given in 2014 but used this year)

Junior Researcher Award
Dr. Juan Sebastian Gomez-Diaz (The University of Texas at Austin)
Dr. Alex Wong (University of Toronto)

usnc-ursi awarDs

2014 USNC-URSI Booker Fellowship Award
Prof. Mona Jarrahi

The USNC-URSI Booker Fellowship is awarded once every triennium to an outstanding young 
American researcher (not over the age of 35 as of Sept. 30 preceding the URSI General Assembly 
and Scientific Symposium). The award includes a certificate and a monetary prize of $2,000 USD 
to assist with the travel costs to attend the URSI General Assembly and Scientific Symposium. 

(For the 2014 award, the awardee was unable to attend the URSI General Assembly and Scientific 
Symposium, so the award is being presented at the 2015 North American Radio Science Meeting 
in Vancouver. The monetary prize is to assist with the travel costs to attend this meeting.)

evaluated by other socIetIes
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Special Sessions

MO-AS.1A: Millimeter-Wave Antenna Arrays for 5G Wireless Handheld Devices
Chairs: Mohammad Sharawi, King Fahd University of Petroleum and Minerals (KFUPM) 
and Tayeb Denidni, National Institute of the Scientific Research (INRS), University of 
Quebec

MO-US.2A: Advances in the Development of GNSS Antennas and Controlled 
Radiation Pattern Arrays
Chairs: Ning Yang, Novatel Inc., Canada and Ronald Johnston, University of Calgary

MO-AS.1P: Innovative Analytical and Numerical Techniques for the Solution of 
Open EM Problems: Complex Scattering Problems, Special Materials, 
Nanostructures
Chairs: Guido Lombardi, Politecnico di Torino, Torino, Italy and Andrea Alu, University 
of Texas at Austin

MO-AS.2P: Antennas and Sensors for Epidermal Electronics
Chairs: Gaetano Marrocco, University of Rome - Tor Vergata and John Batchelor, 
University of Kent

TU-AS.1A: Compressive Sensing and Applications in Antennas and Imaging 
Technologies
Chairs: Ozlem Kilic, Catholic University of America and Aly Fathy, University of 
Tennessee 

TU-US.2A: Novel Designs and Applications of Wireless Power Transfer
Chairs: Bingnan Wang, Mitsubishi Electric Research Labs and Sameer Sonkusale, Tufts 
University

TU-US.1P: Passive and Active Nano-Antennas
Chairs: Richard Ziolkowski, University of Arizona and Samel Arslanagic, Technical 
University of Denmark

TU-AS.2P: Additive Manufacturing of Antennas and Electromagnetic Structures
Chairs: Bae-Ian Wu, Air Force Research Laboratory and Isaac Ehrenberg, 
Massachusetts Institute of Technology

WE-AS.1A: Memorial Session for Julien Perruisseau-Carrier
Chairs: Sean Hum, University of Toronto and Ozlem Aydin Civi, Middle East Technical 
University

WE-AS.2A: 4D Antenna Arrays: Theory, Techniques and Applications
Chairs: Paolo Rocca, University of Trento and Shiwen Yang, University of Electronic 
Science and Technology of China

WE-AS.1P: Exploring Innovative Ways to Revitalize EM Education Globally
Chairs: Parveen Wahid, University of Central Florida, Tzyh-Ghuang Ma, National 
Taiwan University of Science and Technology and Cynthia Furse, University of Utah

WE-US.2P: Metatronics: Theory, Methods and Applications
Chairs: Giacomo Oliveri, University of Trento, Nader Engheta, University of 
Pennsylvania and Stefano Maci, University of Siena

TH-AS.1A: Power-Efficient, Wearable and Wireless Biomedical Sensors
Chairs: Reza Fazel-Rezai, University of North Dakota and Sima Noghanian, University 
of North Dakota
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TH-AS.1P, FR-AS.1A and FR-AS.2P: International Collaborations on Next-Generation 
Radio Astronomical Instrumentation
Chairs: David Davidson, Stellenbosch University and Karl F. Warnick, Brigham Young 
University

TH-US.2P: Special Session to Honour the Career of Prof. P.L.E. Uslenghi
Chairs: Roberto Graglia, Politecnico di Torino and Nicolaos Alexopoulos, Broadcom

FR-AS.2A: Millimeter-Wave Antennas for 5G Wireless Handheld Devices
Chairs: Mohammad Sharawi, King Fahd University of Petroleum and Minerals (KFUPM) 
and Tayeb Denidni, National Institute of the Scientific Research (INRS), University of 
Quebec

FR-AS.1P: Fundamental Considerations of Electromagnetic Energy and Interactions: 
Theory and Applications
Cairs: Yahya Antar, Royal Military College, Canada and Said Mikki, Royal Military 
College, Canada
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AP-S Student Paper Competition

aP-s stuDent PaPer coMPetition interactive foruM

Presentations will be the Mezzanine Foyer between the Lobby Level and Level 2 on 
Monday, July 20, 08:00–11:40.

finalists

3.8 mW Terahertz Radiation Generation through Plasmonic Nano-Antenna Arrays
Nezih Yardimci, Mona Jarrahi, University of California, Los Angeles, United States

60-GHz Dual-Polarized Two-Dimensional Switch-Beam Wideband Antenna Array of 
Magneto-Electric Dipoles

Yujian Li, Kwai-Man Luk, City University of Hong Kong, Hong Kong SAR of China

A Dual-Polarized Triple-Band MIMO Antenna for WLAN/WiMAX Applications
Yan Pan, Yuehui Cui, RongLin Li, South China University of Technology, China; Manos 
Tentzeris, Georgia Institute of Technology, United States

A Hermitian and Well-Conditioned EFIE for Fast Iterative and Direct Solvers
Simon Adrian, Technische Universität München, Germany; Francesco Andriulli, Télécom 
Bretagne / Institut Mines-Télécom, France; Thomas Eibert, Technische Universität München, 
France

An Integral Equation Method Based on Vector and Scalar Potential Formulations
Qin Liu, Sheng Sun, University of Hong Kong, Hong Kong SAR of China; Weng Cho Chew, 
University of Illinois at Urbana-Champaign, United States

Dispersion Engineered Right/Left-Handed Transmission Lines Enabling Near-Octave 
Bandwidths for Wideband CP Patch Arrays

Joshua Kovitz, Yahya Rahmat-Samii, University of California, Los Angeles, United States; Jun 
Choi, Syracuse University, United States

In-plane Characterization of Graded Dielectrics Fabricated Through Additive Manufacturing
Austin Good, David Roper, Mark Mirotznik, University of Delaware, United States

Single Feed Circularly Polarized Half E-Shaped Array: a Compact Assembly for Dual-Band 
Direct-to-Earth Communications in Mars Rovers

Jean Paul Santos, Yahya Rahmat-Samii, University of California, Los Angeles, United States; 
Neil Chamberlain, Richard Hodges, Jet Propulsion Laboratory, United States

Towards the Analytical Design of Tensor Metasurfaces
Nikolaos Chiotellis, Anthony Grbic, University of Michigan, United States

Uniform Diffraction Coefficient for Electromagnetic Scattering by Flat and Curved Plates
Divyabramham Kandimalla, Arijit De, Indian Institute of Technology Kharagpur, India

UWB Antenna with Quintuple Notch Bands
Yunnan Jin, Jaehoon Choi, Hanyang University, Republic of Korea

V-band Integrated On-Chip Antenna Implemented with a Partially Reflective Surface in 
Standard 0.13-μm BiCMOS Technology

Chuan-Chang Liu, Roberto G. Rojas, Ohio State University, United States

W-FETI: Global Domain Decomposition Preconditioning Done Right
Wei Wang, Marinos Vouvakis, University of Massachusetts Amherst, United States
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Honorable Mention

A Vertical Reflection Ionospheric Clutter Model for High Frequency Surface Wave Radar
Shuyan Chen, Weimin Huang, Eric Gill, Memorial University, Canada

A Wide-Angle Scanning Leaky-Wave Antenna Loaded With A Wideband Metasurface
Trevor Cameron, Aidin Mehdipour, George Eleftheriades, University of Toronto, Canada

Aberration-Free Planar Focusing based on Parity-Time Symmetric Nonlocal Metamaterials
Francesco Monticone, University of Texas at Austin, United States; Constantinos 
Valagiannopoulos, Aalto University, Finland; Andrea Alu, University of Texas at Austin, United 
States

Accurate Matrix-Free Time-Domain Method in Three-Dimensional Unstructured Meshes
Jin Yan, Dan Jiao, Purdue University, United States

Accurate Ray-Tracing/UTD-based Model for Indoor Stairwells at 10 GHz
Vincent Fono, Ousama Abu Safia, Larbi Talbi, Université du Québec en Outaouais, Canada; 
Mourad Nedil, Université du Québec en Abitibi-Témiscamingue, Canada

An Efficient Explicit Marching on in Time Solver for Magnetic Field Volume Integral Equation
Sadeed Bin Sayed, Huseyin Arda Ulku, Hakan Bagci, King Abdullah University of Science and 
Technology, Saudi Arabia

Angle of Arrival Estimation across a 10:1 Bandwidth Architecture using On-Site Coding 
Receiver
Satheesh Bojja Venkatakrishnan, Abe A. Akhiyat, Elias A. Alwan, Waleed Khalil, John L Volakis, 
Ohio State University, United States

Angularly-independent Huygens’ metasurfaces
Younes Ra’di, Sergei Tretyakov, Aalto University, Finland

Arbitrary Leaky-Wave Antenna Patterns With Stacked Metasurfaces
Brian Tierney, Anthony Grbic, University of Michigan, United States

Birefringent “Generalized Refractive” Metasurface
Karim Achouri, Mohamed Salem, Christophe Caloz, Polytechnique de Montréal, Canada

Broadband Bounded Medium Green’s Function and Applications to Fast Electromagnetic 
Modeling of High Speed Interconnects
Shaowu Huang, Leung Tsang, University of Washington, United States

Circularly Polarized UHF Up- and Downlink Antennas Integrated with CubeSat Solar Panels
Salahuddin Tariq, Reyhan Baktur, Utah State University, United States

Comparison of Diffraction with Numerical and Physical Experiments
Roshanak Zabihi, Rodney Vaughan, Simon Fraser University, Canada

Design of Optically Transparent Reflectarray Antenna Unit Cell Integrated with Solar Cells
Mohamed Moharram, Ahmed Kishk, Concordia University, Canada

Hierarchical Equivalent Source Algorithm Based on Relaxed Spherical Equivalence Surface
Xin Fu, Li Jun Jiang, University of Hong Kong, Hong Kong SAR of China; Hong Tat Ewe, Universiti 
Tunku Abdul Rahman, Malaysia

High speed transmission at 60 GHz for 5G communications
Edgar Lemos Cid, Manuel Garcia Sanchez, Ana Vazquez Alejos, University of Vigo, Spain
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Hybrid Surface Integral Equations for Optimal Analysis of Perfectly Conducting Bodies
Bariscan Karaosmanoglu, Ozgur Ergul, Middle East Technical University, Turkey

Identifying radiation mechanisms on small conducting objects using radiation modes
Kurt Schab, Jennifer Bernhard, University of Illinois at Urbana-Champaign, United States

Ku-Band Traveling Wave Slot Array Using Simple Scanning Control
Nicholas Host, Chi-Chih Chen, John Volakis, Ohio State University, United States; Felix Miranda, 
NASA, United States

Low Profile Lens Antennas: Collimating Leaky-Wave Radiation with Metasurfaces
Carl Pfeiffer, Anthony Grbic, University of Michigan, United States

Novel Phase Shifters Using Short-Circuited Cross-Slotted Patch Resonator
Xianshi Jing, Sheng Sun, University of Hong Kong, China

On the Design of a Circuit for Phase Compensation of Self-Adapting Conformal Arrays
Sayan Roy, Benjamin Braaten, North Dakota State University, United States

Printed High Gain Beam Steerable Patch Antenna using Parasitic Pixel Elements
Parisa Lotfi Poshtgol, Saber Soltani, Ross D. Murch, Hong Kong University of Science and 
Technology, Hong Kong SAR of China

Radio-Frequency Transparent Dipole Antennas
Jason Soric, Andrea Alu, University of Texas at Austin, United States

Room temperature Detection of Plasma Resonances using Multiple 2DEG Channels in HEMT
Shubhendu Bhardwaj, Siddharth Rajan, John Volakis, Ohio State University, United States

Synthetic Aperture Radar Imaging Using a Small Consumer Drone
Chenchen Li, Hao Ling, University of Texas at Austin, United States

Two Arm Offset Fed Inverted-L Antenna for Vehicular HF Communications
Saurabh Sanghai, Maxim Ignatenko, Dejan Filipovic, University of Colorado Boulder, United 
States

UWB Arrays With Tunable Band Rejection
Dimitrios Papantonis, John Volakis, Nima Ghalichechian, Ohio State University, United States

Wide Band MM-Wave, Double-sided Printed Bow-Tie Antenna for Phased Array 
Applications
Meijiao Li, Calvin Domier, Xiaoguang Liu, Neville Luhmann, University of California, Davis, United 
States

X-Band Beacon-Receiver Array Evaporation Duct Height Estimation
Jonathan Pozderac, Joel Johnson, Caglar Yardim, Ohio State University, United States
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CNC/USNC-URSI Student Paper Competition

The Canadian National Committee (CNC) and the United States National Committee (USNC) 
of URSI are pleased to announce a Student Paper Competition to be held at the 2015 North 
American Radio Science Meeting in Vancouver. This competition is jointly administered by CNC-
URSI and USNC-URSI, and is open to all graduate students participating in the conference that are 
enrolled at colleges or universities in Canada or the U.S.

Prizes will be awarded to five graduate student papers. Awards will be made for
First Prize in the amount of $1000
Second Prize in the amount of $750
Third Prize in the amount of $500
Forth Prize in the amount of $250
Fifth Prize in the amount of $150

The five CNC/USNC-URSI Student Paper Competition finalists will present their oral papers in a 
special two-hour session on Monday, July 20, 17:30–19:30 in the Oak Room. The final prizes 
for the Student Paper Competition (to be awarded at the Banquet) will be decided by a panel 
of judges consisting of the Chairs (or Vice-Chairs if designated) of the ten CNC and USNC URSI 
Commissions. All are invited to attend this session and participate in the question and answer 
period after each presentation.

cnc/usnc-ursi stuDent PaPer coMPetition finalists

“A Cognitive Spatial Learning Control System for 3-Dimensional Random Arrays”
Jeffrey S. Jensen, Department of Electrical and Computer Engineering, Texas A&M University 

“Device Classication Performance Modeling Using UWB Stimulated RF-DNA Fingerprinting”
Mathew W. Lukacs, Department of Electrical and Computer Engineering, Air Force Institute of 
Technology

“X-Band Beacon-Receiver Array Evaporation Duct Height Estimation”
Jonathan M. Pozderac, Department of Electrical and Computer Engineering, Ohio State 
University 

“Investigation of High-Resolution Microwave Breast Imaging using a 3-D Inverse Scattering 
Algorithm with a Variable-Strength Spatial Prior Constraint”

Luz Maria Neira, Department of Electrical and Computer Engineering, University of Wisconsin, 
Madison 

“Wideband Polarization Converters Based on Miniaturized-Element Frequency Selective 
Surfaces”

Seyed Mohamad Amin Momeni Hasan Abadi, Department of Electrical and Computer 
Engineering, University of Wisconsin, Madison 
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Student Design Contest

It is exciting to see the annual IEEE Antennas and Propagation Society (AP-S) Student Design 
Contest becoming more popular year by year, with the 2015 (or 6th) Edition receiving as many 
as 27 highly competitive entries, up from 22 entries last year. The teams are from 14 countries 
in Europe (Spain, UK, France, Finland, Sweden), Asia (China, Japan, Malaysia, Taiwan, India), 
Middle East/Africa (Egypt), North/South America (USA, Columbia) and Australasia (Australia).

Apart from the increased number of entries, we also observed an increase in the quality of the 
presented work. In part, this can be attributed to several enthusiastic mentors taking advantage 
of the Contest to motivate their students, by aligning project-based courses with the Contest. 
Such efforts are in line with the AP-S’s desire to promote interesting student activities in the field, 
effectively reaching out to students who may be having their first real encounter with AP. It’s a cool 
and fun subject!

We really appreciate the commitment shown by the team mentors to their students, giving them 
the opportunity to show what they can do (= a lot!), as well as adding value to their university 
education and future career prospect. We want to especially thank the tireless efforts of those who 
continue to field new student teams year after year. We hope that even more university teachers 
will volunteer as team mentors and encourage their students to join!

This year’s topic is “Antenna for Body Area Network (BAN)”. The goal is to design and build an 
antenna that is optimized for on-body placement in a BAN application. The antenna should be 
used to transfer data to an Android smartphone via a low-power Bluetooth link. In such a BAN 
scenario, the ability of the antenna to properly interact with the on-body propagation environment 
is critical for the link performance. 

From the 27 preliminary design proposals, six semifinalist teams were chosen in mid-November last 
year. The proposals were evaluated according to the criteria of creativity, likelihood of achieving 
the design goal and specifications and quality of written materials. Each semifinalist had just over 
four months to build their proposed antenna systems with a budget of US$1500, as well as to write 
a detailed technical paper and make a youtube video demonstration. 

The semifinalists (in random order) are: 
1) Team Name: Fractal Freaks, German University in Cairo, Egypt

Project Title: Power Efficient Wearable BAN System Using Inkjet-Printed Fractal Antenna
Members: Mustafa Mahmoud, Dina Khaled, Mohamed Atef, and Hassan Nassar
Mentor: Hany Fathy Hammad

2) Team Name: OU-BAN, Ohio University, USA
Project Title: Ohio University Body Area Network 
Members: Morgan Haggerty, Gordon Fleming, Pat Hanlon, Levi Moore, and Trevor 
Vogelhuber 
Mentor: Chris G. Bartone

3) Team Name: Team Lakers, Grand Valley State University, USA
Project Title: W-BAN Motion Capture System
Members: Christopher Jones, Scott Wilson, Deepak Dileepkumar
Mentor: Jeffrey Ward
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4) Team Name: Sportable, National Taiwan University, Taiwan
Project Title: Modified Planar Inverted-F Antenna for Portable Sports Training System
Members: Jen-Kuei Tsai, Cheng-Hsun Lu, Yao-Pin Wang, Tzu-Heng Cheng, Chien-Hao Chiu
Mentor: Shih-Yuan Chen

5) Team Name: Gerhards Grabbar, Lund University, Sweden
Project Title: Wireless Body Area Network for Heart Attack Detection
Project Members: Alexander Israelsson, Edvard Johansson, Hampus Månefjord, Georg 
Wolgast, and Casimir Ehrenborg
Mentor: Anders Sunesson

6) Team Name: Aalto 2015, Aalto University, Finland
Project Title: System for Monitoring Respiration During Yoga Exercise
Members: Minja Axelsson, Juho Kortekangas, Joona Rahkonen, Sampo Salo, and 
Gaurav Khairkar
Mentor: Ville Viikari

The submitted reports and youtube videos were evaluated based on the criteria of creativity, 
justification of achieved link performance, completeness of the description in the report, functionality 
of the system as determined by the video, and quality of written materials. A decision was then 
made on the three finalist teams, and they are (in random order): Aalto 2015 (Finland), Gerhard 
Grabbar (Sweden) and OU-BAN (USA).

Each finalist team will receive stipends of up to US$2500 for team representative(s) to attend this 
Symposium and demonstrate their working designs. Based on the on-site demo and the semi-finalist 
evaluation results, the first-, second-, and third-prize winners will be selected to receive cash prizes 
of US$1500, $750 and $250, respectively. The winners will be announced at the Symposium’s 
Awards’ Banquet. In addition, all three finalist teams may revise their final reports for possible 
publication in the IEEE Antennas and Propagation Magazine, under the Education Column.

Many thanks are due to those who have worked hard to provide careful evaluation of the entries. 
In particular, the Judges for the semifinalist and finalist evaluations are: Koichi Ito (Chiba University, 
Japan), Kathleen Melde (University of Arizona, USA), Yang Hao (Queen Mary University of 
London, UK), and Gianluca Lazzi (University of Utah, USA). The members of the AP-S Education 
Committee who evaluated the preliminary designs were: Giuseppe Vecchi, Ludger Klinkenbusch, 
Marta Martínez-Vázquez, Levent Sevgi, Jacob Adams, Sai Ananthanarayanan P. R., David Jackson, 
Jorge Rodrigues de Costa, Reyhan Baktur, Eng Leong Tan, Shahid Ahmed, Richard W. Ziolkowski, 
Rafael Rodriguez-Solis, Nevin Altunyurt, Grace S. Y. Lim, Milica Popovic, Marco Antoniades, 
Deborah Walter, Dimitris Anagnostou, Anthony Martin, Naoki Honma, Sembiam Rengarajan, 
Charles Bunting, Karl Warnick, Mike Potter. 

Since I am completing my three-year term as the Contest Coordinator this year, I would like to take 
the opportunity to thank everyone who have helped in the organization, and to the AP-S Education 
Committee Co-chairs, Karl Warnick and David Kelley, for entrusting me with this duty.

Let me finish with this important message: The public demonstration of the finalist designs will be 
stationed in the exhibition area at this Symposium, on Tuesday, July 21, between 09:00-12:00 and 
13:00-16:00. Please put a mark in your schedule to view the designs and support these fantastic 
teams!

Coordinator: Buon Kiong Lau 
Lund University, Sweden 
bkl@eit.lth.se
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Patrons

AP-S/URSI 2015 would like to thank the following organizations for supporting this symposium.

golD Patrons

silver Patrons
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Exhibitors

The Steering Committee of the 2015 IEEE International Symposium on Antennas and Propagation 
and North American Radio Science Meeting would like to thank the following exhibitors for their 
participation.

Booth Exhibitor Name

11 Allwave Corporation

12 & 13 Altair Engineering, Inc. - FEKO

18 ANSYS, Inc.

25 Apple, Inc.

15 Bluetest

20 CST of America

17 Cuming Microwave Corporation 

9 EMSCAN

7 ETS-Lindgren, Inc.

6 IEEE Electromagnetic Compatibility (EMC) Society

21 IMST GmbH

26 Mician, Inc.

28 & 29 Microwave Vision Group

27 MI Technologies

19 NSI

16 Optenni Ltd

8 Remcom

14 Tech-X Corporation

22 TICRA

23 Time Domain

10 Virtual EM Inc.

5 Wiley / IEEE Press

24 WIPL-D

exHibition location anD Hours

Exhibits are located in the Bayshore Grand Ballroom Foyer on the Lobby Level of The Westin 
Bayshore, Vancouver, and are open to all attendees according to the following schedule:

Monday, July 20 .......... 09:00–17:00
Tuesday, July 21 ........... 09:00–17:00
Wednesday, July 22 .... 09:00–17:00
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150 Years of Maxwell’s Equations
2nd Hans Liebe Lecture on Microwave and Optical Spectroscopy

Extending Operational Satellite Cloud Remote Sensing into the 
Submillimeter Range: The Challenge of Supercooled Liquid Water 
Absorption

Susanne Crewell, University of Cologne

Monday, July 20, 12:10–13:10, Bayshore Grand Ballroom, Salon E

Clouds are an essential part of the climate system determining the distribution 
of water and energy. Despite their importance their prediction via weather and 
climate models remains problematic. Upcoming spaceborne observations are 
envisioned to provide new insights into global cloud characteristics for climate studies and to 
improve numerical weather prediction via data assimilation. Specifically, the future Eumetsat Polar 
System – Second Generation (EPS-SG) to be operated within the 2020–2040 time frame will 
include three passive microwave instruments for enhanced cloud observations. In particular the Ice 
Cloud Imager (ICI) with eleven channels between 183 and 664 GHz will for the first time exploit 
submillmeter wave frequencies for operational ice cloud imaging. Furthermore, ICI will target the 
vertical humidity profile and information on hydrometeors (cloud ice, graupel, snow, rain and 
cloud liquid). It should be noted that ICI measures at both V and H polarisation with two window 
channels (243 GHz and 664 GHz) that provide additional insight on hydrometeor scattering.

In order to retrieve cloud properties like ice / snow water path, cloud ice effective radius, cloud 
altitude and further hydrometeor information from (sub-) millimeter measurements the scattering 
signal by ice particles that increases with increasing frequency is exploited. However, also 
water vapor and liquid water absorption increase with frequency and the observed brightness 
temperatures strongly depend on the vertical structure and composition of clouds. Frequently, 
layers of supercooled liquid are embedded in or found on top of ice clouds. Xie et al. (2015) could 
show that the stratification of absorbing (vapor, liquid) and scattering (ice/snow) layers changes 
both brightness temperatures and polarization difference and that accurate information on liquid 
water is required to correctly interpret the polarimetric observations.

Microwave radiometers are the basic observational tools used to measure liquid water path 
(LWP). However, a large fraction of liquid-bearing clouds are supercooled (i.e., Tcloud < 0°C) 
and only very few laboratory observations of liquid water absorption coefficient in microwave 
at supercooled temperatures are available. Consequentially, microwave absorption models use 
semi-empirical models that are derived from laboratory measurements at warm temperatures and 
extrapolated to supercooled temperatures. Therefore it is not surprising that different models for 
the complex permittivity of liquid water – among them the frequently used model by Liebe et al. 
1991 – differ significantly in particular at higher frequencies leading to uncertainties of up to 80% 
in LWP (Kneifel et al., 2014).

This lecture will introduce the upcoming ice cloud mission to be launched in 2021 and illustrate 
the challenges in retrieving cloud parameters from polarimetric measurements up to 664 GHz. 
In particular the impact of supercooled liquid water will be discussed and new developments 
to model liquid water absorption based on field observations and older laboratory data will be 
presented.

bIograPhy

Prof. Dr. Susanne Crewell holds the professorship for meteorology at the Institute for Geophysics 
and Meteorology at the University of Cologne, where she is also affiliated with the Albertus 
Magnus Graduate Center. Her research is directed on a better understanding of the atmospheric 



39

water cycle by exploiting novel observation techniques from space, aircraft and ground and to 
bridge observations and modeling on different scales.

She obtained her doctorate in 1994 in Environmental Physics at the University of Bremen, Germany. 
Afterwards she worked as a post-doc at the State University of New York, Stony Brook, and 
University of Bonn. In 2004, she has been appointed Professor of Experimental Meteorology at 
the University of Munich.

Since 2006, Prof. Dr. Susanne Crewell established the Jülich ObservatorY for Cloud Evolution 
(JOYCE) as a member of the University of Cologne. JOYCE is dedicated to the observation of cloud 
formation and cloud transformation. Further, she is a spokeswoman of Cologne’s scientists in the 
DFG-funded collaborative research center TR32 “Patterns in Soil-Vegetation-Atmosphere-Systems“ 
of the Universities of Bonn, Aachen, Cologne and the Research Center Jülich. She also coordinates 
the Marie-Curie project “Initial Training for atmospheric Remote Sensing“ (ITaRS), a consortium 
of 19 partners funded by the 7th European Research Framework Program. Moreover, Crewell 
initiated a range of national and international projects optimizing efficiency and exploring the use 
of remote sensing for weather forecast and climate modeling.

Susanne Crewell is elected member in a range of committees including the Academy of Sciences, 
Humanities and the Arts North Rhine Westphalia, the Joint ESA-Eumetsat Microwave Imager & 
Ice Cloud Imager Science Advisory Group, the Senate Commission of the Helmholtz Association 
and the Review Board for Atmospheric Science and Oceanography of the National Science 
Foundation DFG.

about the hans lIebe lectureshIP:
The U.S. National Committee (USNC) of the Union of Radio Scientists Internationale (URSI), with 
the support of the Liebe family, has established the Hans Liebe Lectureship in microwave and 
optical spectroscopy as applied to radio science, remote sensing and telecommunications. This 
lectureship provides travel support and an honorarium for a distinguished member of the radio 
science community to deliver a lecture on the professional topic of their interest at each of the 
annual USNC URSI Radio Science meetings.
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150 Years of Maxwell’s Equations
Plenary Talks

The plenary talks on Tuesday, Wednesday, and Thursday are dedicated to 
the 150th anniversary of the publication of  the paper “A Dynamical Theory 
of the Electromagnetic Field” by James Clerk Maxwell, in the Philosophical 
Transactions of the Royal Society of London, in 1865. In this paper, first 
read to the Royal Society on December 8, 1864, Maxwell presented the 
original form of his electromagnetic field equations. The plenary talk on Friday is dedicated to the 
most modern application of Maxwell’s work: Studies of planetary atmospheres, interior and rings 
through study of radio signals transmitted to Earth from distant spacecraft.

Æthereal Waves Make History

The Four Scientists who Saved James Clerk Maxwell’s Theories

James C. Rautio, President & CEO of Sonnet Software

Tuesday, July 21, 11:50–12:30, Bayshore Grand Ballroom, Salon E

Maxwell first published what came to be called “Maxwell’s equations” in 1865. 
However, it was not until 1888, and Heinrich Hertz’s experimental validation that 
Maxwell’s equations were widely accepted as correct. The story of the intervening 
23 years is little known. Maxwell, who died in 1879, was exceptionally modest and did not 
promote his own results at any time. The survival of Maxwell’s equations was up to the only three 
researchers in the entire world who paid serious attention to Maxwell’s paper in 1865, and 
his seminal Treatise in 1873: Oliver Heaviside, Oliver Lodge, and George Francis FitzGerald. 
Later, Hertz joined the group forming “The Four Maxwellians”. This presentation describes the 
torturous 23 year path Maxwell’s equations took from their creation to their initial acceptance. No 
mathematical knowledge is needed; this presentation is ideal for a general audience.

bIograPhy

James C. Rautio (S’77–M’78–SM’91–F’00) received the B.S.E.E. degree from Cornell University, 
Ithaca, NY, in 1978, the M.S. degree in systems engineering from the University of Pennsylvania, 
Philadelphia, in 1982, and the Ph.D. degree in electrical engineering from Syracuse University, 
Syracuse, NY, in 1986.

From 1978 to 1986, he was with General Electric, initially with the Valley Forge Space Division, 
then with the Syracuse Electronics Laboratory. During this time, he developed microwave design 
and measurement software and designed microwave circuits on alumina and on GaAs. From 
1986 to 1988, he was a Visiting Professor with Syracuse University and Cornell University. In 
1988, he joined Sonnet Software, Liverpool, NY, full time, a company he had founded in 1983. 
In 1995, Sonnet Software was listed on the Inc. 500 list of the fastest growing privately held U.S. 
companies, the first microwave software company ever to be so listed. Today, Sonnet Software 
is the leading vendor of high accuracy three-dimensional planar high-frequency electromagnetic 
analysis software.

Dr. Rautio was the recipient of the 2001 IEEE Microwave Theory and Techniques Society (IEEE 
MTT-S) Microwave Application Award and the 2014 IEEE MTT Distinguished Service Award. He 
was appointed MTT Distinguished Microwave Lecturer for 2005 – 2007 lecturing on the life of 
James Clerk Maxwell. His efforts have also resulted in the preservation and restoration of Glenlair, 
Maxwell’s home.
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Molding Waves at Will

Nader Engheta, University of Pennsylvania

Wednesday, July 22, 11:50–12:30, Bayshore Grand Ballroom, Salon E

Existence of electromagnetic waves was predicted by James Clerk Maxwell in his 
celebrated paper “A dynamical theory of the electromagnetic field” published in 
the Philosophical Transactions of the Royal Society of London, Vol. 155, pp. 459-
512 (1865). Over the past 150 years, there have been amazing amounts of scientific progress 
and technological development originated from the Maxwell equations. Tailoring and manipulating 
such waves and fields has been at the heart of many of the scientific and engineering innovations 
in the 19th, 20th, and 21st centuries. And the journey continues. 

One of the efficient ways to control and tame electromagnetic fields and waves is by materials. 
Through the past many decades, scientists and engineers have offered ideas for using materials, 
both “natural” as well as “engineered” media, to exploit such controls over the waves in order to 
design functional devices and components. With the advent of science of the nanometer scales and 
the state-of-the-art nanofabrication, in recent years it has become possible to construct structures 
much smaller than the wavelengths of visible lights, thus ushering a vast amount of unprecedented 
possibilities and novel opportunities for nanoscale functional structures. Metamaterials and 
nanomaterials are now made with the atomic precision, and this provides ample opportunities 
for molding the fields and waves at the nanoscale with desired functionalities at will. At such 
subwavelength scales, quantum aspects of light-matter interaction need to be taken into account, 
and thus quantum electrodynamical features of nanomaterials, exploited towards future quantum 
engineering devices, become a fertile field to be explored. 

In this talk, we will give an overview of how over the years, and particularly in recent years, 
materials have played important roles in molding the fields and waves, and will forecast some of 
the future possibilities for the years to come.

bIograPhy

Nader Engheta is the H. Nedwill Ramsey Professor at the University of Pennsylvania in Philadelphia, 
with affiliations in the Departments of Electrical and Systems Engineering, Physics and Astronomy, 
Bioengineering, and Materials Science and Engineering. He received his B.S. degree from the 
University of Tehran, and his M.S and Ph.D. degrees from Caltech. Selected as one of the Scientific 
American Magazine 50 Leaders in Science and Technology in 2006 for developing the concept 
of optical lumped nanocircuits, he is a Guggenheim Fellow, an IEEE Third Millennium Medalist, a 
Fellow of IEEE, American Physical Society (APS), Optical Society of America (OSA), American 
Association for the Advancement of Science (AAAS), SPIE, and Materials Research Society 
(MRS), and the recipient of several awards for his research including 2015 Gold Medal from 
SPIE (International Society for Optics and Photonics), 2014 Balthasar van der Pol Gold Medal 
from the International Union of Radio Science (URSI), 2013 Benjamin Franklin Key Award, 2013 
Inaugural SINA Award in Engineering, 2012 IEEE Electromagnetics Award, 2008 George H. 
Heilmeier Award for Excellence in Research, the Fulbright Naples Chair Award, NSF Presidential 
Young Investigator award, the UPS Foundation Distinguished Educator term Chair, and several 
teaching awards including the Christian F. and Mary R. Lindback Foundation Award, S. Reid 
Warren, Jr. Award and W. M. Keck Foundation Award. His current research activities span a 
broad range of areas including nanophotonics, metamaterials, nano-scale optics, graphene optics, 
imaging and sensing inspired by eyes of animal species, optical nanoengineering, microwave and 
optical antennas, and engineering and physics of fields and waves. He has co-edited (with R. W. 
Ziolkowski) the book entitled “Metamaterials: Physics and Engineering Explorations” by Wiley-IEEE 
Press, 2006. He was the Chair of the Gordon Research Conference on Plasmonics in June 2012.
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150 Years of Maxwell’s Equations

Sesquicentennial Year of Maxwell’s Equations and 
Electromagnetics

W.C. Chew, University of Illinois, Urbana-Champaign

Thursday, July 23, 11:50–12:30, Bayshore Grand Ballroom, Salon E

At the 150th year of Maxwell’s equations, they continue to be impactful. 
Electromagnetics and Maxwell’s equations have been instrumental in the 
conception of many electrical engineering and optical technologies. It the 
beginning, it was telegraphy, and rotating machineries. Over the years, Maxwell’s equations have 
given rise to wireless communications, antennas, radar, masers, optics, and photonics. 

The amazing feature of Maxwell’s equations is that they are valid from subatomic length scale to 
galactic length scale. They are also valid over a vast frequency range where the wavelength could be 
very long as well as being very short. Furthermore, they are also valid in classical electromagnetics 
as well as in quantum electromagnetics. The validity of electromagnetic theory has been tested at 
many different length scales in several parts per billion. As a result, electromagnetic theory has 
impacted a whole sleuth of technologies in electrical engineering, optics, photonics, as well as in 
material science.

Because of the highly predictive value of Maxwell’s equations, there has been always a quest 
for their accurate solutions. Various methods to solve Maxwell’s equations have been developed 
since the dawn of their discovery. With the advent of computers, the need for more accurate and 
robust solutions does not diminish, but indeed increases. These accurate solution providers work in 
synergy with designers and experimenters to develop new technologies. We will also discuss future 
directions in this area.

bIograPhy

Prof. Chew’s research area is computational electromagnetics and fast computational algorithms 
for solving electromagnetic scattering and multiphysics problems. His recent research interest 
is in adding modern physics and multi-physics concepts to computational works. This includes 
developing models for solar cells, nano-electronics, quantum transport, and Casimir force. He 
also studies computational methods to solve the multi-scale problem in computer chip and circuit 
design. He works with the Area of Excellence Project at The University of Hong Kong on “Theory, 
Modeling, and Simulation of Emerging Electronics”.

His past areas of research interest have been in wave propagation, scattering, inverse scattering, 
complex boundary value problems for microstrip circuits, and inhomogeneous media for 
geophysical subsurface sensing, nondestructive testing applications. Previously, he has designed 
experiments with his graduate students to demonstrate the super-resolution phenomena of nonlinear 
inverse scattering. Working with his group and NCSA in year 2004, they have solved record-size 
electromagnetic scattering problems with 20 million unknowns using fast algorithms and matrix-
free methods. He is the originator of several fast algorithms for solving electromagnetics scattering 
and inverse problems, and has authored a book, Waves and Fields in Inhomogeneous Media, 
and coauthored two books, Fast and Efficient Algorithms in Computational Electromagnetics and 
Integral Equation Methods for Electromagnetic and Elastic Waves, in addition to more than 300 
scientific journal articles and 400 conference papers, several patents, book chapters, and many 
lecture notes.

Prof. Chew is a Fellow of IEEE, OSA, IOP, and HKIE. He was named an NSF Presidential 
Young Investigator in 1986. Previously, he was the director of the Center for Computational 
Electromagnetics and the Electromagnetics Laboratory. He was a Founder Professor (2000-2005) 
of Engineering, YT Lo Chair Professor (2005-2010) of Electrical and Computer Engineering. More 
recently (2013), he was named the George and Ann Fisher Distinguished Professor of Engineering.
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He was the co-winner of the Schelkunoff Best Paper Award for 2001. In 2002, ISI Citation 
elected him to the category of Most-Highly Cited Authors. His work is cited by electromagneticists, 
geophysicists, mathematicians, and electro-chemists.

Before coming to University of Illinois, Prof. Chew was a department manager and program leader 
at Schlumberger-Doll Research. He was on special leave to serve as the Dean of Engineering at 
The University of Hong Kong from 2007 to 2011. He also served on the Board of the Applied 
Science and Technology Research Institute in Hong Kong during the period. He serves as the 
Editor-in-Chief of the Progress in Electromagnetics Research, and helps organize the Progress in 
Electromagnetics Research Symposia. He was elected to the National Academy of Engineering in 
2013. He is active in international collaborations.

Planetary Discoveries with Radio Science from Mariner to New 
Horizons

Sami W. Asmar, NASA Jet Propulsion Laboratory, California 
Institute of Technology

Friday, July 24, 11:50–12:30, Bayshore Grand Ballroom, Salon E
Sponsor: URSI Commission F - Wave Propagation and Remote Sensing

The radio communications links between spacecraft and ground stations are 
altered in their characteristics between the times of transmission and reception. The Doppler shift 
resulting from perturbations in spacecraft motion due to gravitational and non-gravitational forces, 
relativistic effects, as well as propagation effects in the proximity of planetary atmosphere, rings, 
solar corona, and interplanetary plasma are carefully examined by Radio Scientists for important 
physical phenomena. From the early Mariner missions five decades ago to the latest New Horizons 
encounter with Pluto/Charon, planetary interiors, atmospheres, surfaces, and rings have been 
investigated and characterized, along with precision measurements exploring the sun and aspects 
of fundamental physics. We report on discoveries made via planetary spacecraft Radio Science 
techniques with NASA and international missions and the Deep Space Network. The technological 
evolution is outlined leading to the latest uplink radio occultations as well as future concepts.

bIograPhy

Sami W. Asmar is a Physicist and Radio Science specialist and the manager of strategic and 
international planning and architecture for the Interplanetary Network Directorate at NASA’s 
Jet Propulsion Laboratory, California Institute of Technology. Among his awards are three NASA 
Exceptional Achievement Medals.  He has been the project scientist for the GRAIL lunar mission 
and collaborator on the New Horizons Radio Science experiment.
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 Monday, July 20 08:00 - 11:40
 MO-SP.1A Special Session Salon A

Millimeter-Wave Antenna Arrays for 5G Wireless 
Handheld Devices
Session Co-Chairs: Mohammad Sharawi, King Fahd University of 
Petroleum and Minerals (KFUPM); Tayeb Denidni, National Institute of the 
Scientific Research (INRS), University of Quebec

MO-SP.1A.1 08:00
Four-Element Dual-Band Printed Slot Antenna Array for the Future 5G 
Mobile Communication Networks
Osama Haraz, Mohamed Ali, Assiut University, Egypt; Ayman Elboushi, Electronic 
Research Institute (ERI), Egypt; Abdel-Razik Sebak, Concordia University, Canada

MO-SP.1A.2 08:20
A Dielectric Resonator Based Millimeter-Wave MIMO Antenna Array for 
Hand-Held Devices
Mohamed Hussain, Oualid Hammi, Mohammad S. Sharawi, King Fahd University of 
Petroleum and Minerals, Saudi Arabia; Symon K. Podilchak, Yahia M.M. Antar, Royal 
Military College of Canada, Canada

MO-SP.1A.3 08:40
Regularized Time-Reversal Beamforming for mm-Wave Massive MIMO 
Systems
Carlos Viteri-Mera, Fernando Teixeira, Ohio State University, United States

MO-SP.1A.4 09:00
Characterization of Millimeter Wave Phased Array Antennas in Mobile 
Terminal for 5G Mobile System
Jakob Helander, Daniel Sjöberg, Mats Gustafsson, Lund University, Sweden; Kun 
Zhao, Zhinong Ying, Sony Mobile Communications, Sweden

MO-SP.1A.5 09:20
Low-Cost Phased-Array Antenna Technology Enabled by Macro-Electro-
Mechanical Systems (MÆMS)
Meng Gao, Amin Momeni, John H. Booske, Nader Behdad, University of Wisconsin-
Madison, United States

Break 09:40

MO-SP.1A.6 10:00
Design of High-Diversity Gain MIMO Antenna Arrays through Surface 
Current Optimization
Sebastien Clauzier, Said Mikki, Yahia M.M. Antar, Royal Military College of Canada, 
Canada

MO-SP.1A.7 10:20
Design and Empirical Investigation of Miniaturized mmWave Antenna 
Array Modules within Cellular Devices
Wonbin Hong, Kwang-Hyun Baek, Seungtae Ko, Samsung, Republic of Korea

MO-SP.1A.8 10:40
Low Profile Lens and Reflectarray Design for MM Waves
Shaileshachandra Pandey, Ravi Arya, Raj Mittra, Pennsylvania State University, 
United States

MO-SP.1A.9 11:00
Low Power Millimeter Wave Beamforming Transceiver System using On-
Site Coding
Elias A. Alwan, Nima Ghalichechian, John L. Volakis, Ohio State University, United 
States

MO-SP.1A.10 11:20
60 GHz Agile EBG-based Antenna with Reconfigurable Pattern
Muath Al-Hasan, INRS-University of Quebec, Canada; Abdel-Razik Sebak, Concordia 
University, Canada; Tayeb A. Denidni, INRS-University of Quebec, Canada

 Monday, July 20 08:00 - 11:40
 MO-SP.2A Special Session Salon B

Advances in the Development of GNSS Antennas and 
Controlled Radiation Pattern Arrays
Session Co-Chairs: Ning Yang, Novatel Inc., Canada; Ronald Johnston, 
University of Calgary

MO-SP.2A.1 08:00
An Interoparable Antenna for GPS and GLONASS Services on a Car
Iuliia Goncharova, Stefan Lindenmeier, University of the Bundeswehr, Germany

MO-SP.2A.2 08:20
Design and Characteristic Mode Analysis of a Wideband High Permittivity 
Patch Antenna
Kathleen Fasenfest, TE Connectivity, United States

MO-SP.2A.3 08:40
Frequency Bandwidth Adjustment of Dual-Polarized Four-Arm 
Archimedean Spiral Antennas
A M.Mehrabani, Lotfollah Shafai, University of Manitoba, Canada

MO-SP.2A.4 09:00
Evolution of a Precision GNSS Antenna
Ronald Johnston, University of Calgary, Canada

MO-SP.2A.5 09:20
Wideband Dual-Circular Polarized Spiral Antenna Phased Array
Hongzhao, Ray Fang, Ramanan Balakrishnan, Koen Mouthaan, National University 
of Singapore, Singapore; Régis Guinvarc’h, SONDRA, Supélec, France

Break 09:40

MO-SP.2A.6 10:00
Adaptively Matched Dual Band GPS Antenna for Plasma Environments
Xiuzhang Cai, Ali Uyrus, Abdulkadir C. Yücel, Amir Mortazawi, Eric Michielssen, 
University of Michigan, United States

MO-SP.2A.7 10:20
Circularly Polarized Dielectric Resonator Antenna For UMTS and WLAN 
Applications
Mohamed A. Abdelaal, Ahmed A. Kishk, Concordia University, Canada

MO-SP.2A.8 10:40
Surface Wave Control by Transformation Optics
Mario Junior Mencagli, Enrica Martini, David González-Ovejero, Stefano Maci, 
University of Siena, Italy

MO-SP.2A.9 11:00
Quadrifilar Helix Antenna for Enhanced Air-to-Ground Communications
Steven Keller, Steven Weiss, Army Research Laboratory, United States

MO-SP.2A.10 11:20
Simulation and Characterization of Wearable, Flexible, Conductive 
Fabric based Antenna System
Gregory Lee, Abas Sabouni, Wilkes University, United States
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 Monday, July 20 08:00 - 11:00
 MO-A1.1A  Salon C

Leaky-Wave Antennas
Session Co-Chairs: David R. Jackson, University of Houston; Robert 
Paknys, Concordia University

MO-A1.1A.1 08:00
Using the Matrix Pencil Method to Analyze a 3D Leaky Wave Antenna
Amardeep Singh, Robert Paknys, Concordia University, Canada; David R. Jackson, 
University of Houston, United States

MO-A1.1A.2 08:20
Uniform and Non Uniform Optical Leaky-Wave Antennas for Field 
Shaping
Caner Guclu, Ozdal Boyraz, Filippo Capolino, University of California, Irvine, United 
States

MO-A1.1A.3 08:40
Dual-polarized directional antenna with application to polarimetric radar
Maria García-Vigueras, Marc Esquius-Morote, Juan R. Mosig, École Polytechnique 
Fédérale de Lausanne (EPFL), Switzerland

MO-A1.1A.4 09:00
Real–Time 2-D Spectral-Decomposition using a Leaky-Wave Antenna 
Array with Dispersive Feeding Network
Shulabh Gupta, Christophe Caloz, Polytechnique de Montréal, Canada

MO-A1.1A.5 09:20
Wideband Leaky-Wave Radiation from Wire-Medium Loaded Fabry-Perot 
Cavity Antennas
Davide Comite, Paolo Burghignoli, Paolo Baccarelli, Alessandro Galli, Sapienza 
University of Rome, Italy

Break 09:40

MO-A1.1A.6 10:00
Dual-band and Tri-band Fabry-Perot Resonant Cavity Antennas Using 
Multiple FSS Layers
Krishna Kota, David R. Jackson, Stuart Long, University of Houston, United States

MO-A1.1A.7 10:20
Properties of 2D Periodic Leaky Wave Antennas at Microwave and 
Optical Frequencies
Sohini Sengupta, David R. Jackson, Stuart Long, University of Houston, United 
States

MO-A1.1A.8 10:40
Periodic Slotted Leaky Wave Antenna Excited by Quasi Dipole
Alireza Mallahzadeh, Sajad Mohammad-Ali-Nezhad, Shahed University, Iran

 Monday, July 20 08:00 - 11:00
 MO-A1.2A  Salon D

Dielectric Resonator and Dielectric Loaded Antennas
Session Co-Chairs: Karu Esselle, Macquarie University; Symon Podilchak, 
Queen’s University, Kingston, Ontario, Canada

MO-A1.2A.1 08:00
Modeling of Substrate Integrated Waveguide Series Fed Dielectric 
Resonator Antenna Array with Longitudinal Slots Excitation
Mona Abdallah, Ying Wang, UOIT, Canada; Wael M. Abdel-Wahab, Safieddin Safavi-
Naeini, University of Waterloo, Canada

MO-A1.2A.2 08:20
Wideband Fabry-Perot Resonator Antennas with Dielectric EBG Structures
Naizhi Wang, Northwestern Polytechnical University, China; Qingsheng Zeng, 
University of Quebec, Canada

MO-A1.2A.3 08:40
Improving Phase Uniformity in the Aperture: A Method to Enhance 
Radiation Characteristics of Fabry-Perot Resonator Antennas
Muhammad Usman Afzal, Karu P. Esselle, Macquarie University, Australia

MO-A1.2A.4 09:00
Compact Wideband Perforated Rectangular Dielectric Resonator Antenna
Pragati Patel, IIT Bombay, India; Biswajeet Mukherjee, IIITDM, India; Jayanta 
Mukherjee, IIT Bombay, India

MO-A1.2A.5 09:20
A Novel Dual-broadband Dielectric Resonator Antenna Based on Modified 
Sierpinski Fractal Geometry
Hu Liu, Ying Liu, Ming Wei, Shuxi Gong, Xidian University, China

Break 09:40

MO-A1.2A.6 10:00
Circularly Polarized Ring Dielectric Resonator Antenna Excited with Cross-
Slot
Rajkishor Kumar, Raghvendra Kumar Chaudhary, Indian School of Mines Dhanbad, 
India

MO-A1.2A.7 10:20
Design and Development of a Koch-Sierpinski Gasket Wideband Dielectric 
Resonator Antenna
Kedar Trivedi, Dhaval Pujara, Institute of Technology, Nirma University, India

MO-A1.2A.8 10:40
Design and Development of a Prism-Shaped Wideband Dielectric 
Resonator Antenna
Kedar Trivedi, Dhaval Pujara, Institute of Technology, Nirma University, India
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 Monday, July 20 08:00 - 11:20
 MO-A2.1A  Salon E

Developments in Cloaking
Session Co-Chairs: Andrea Alu, University of Texas at Austin; Mohamed 
Bakr, McMaster University

MO-A2.1A.1 08:00
Mantle cloaking: Antenna applications
Alessio Monti, Niccolò Cusano University, Italy; Jason Soric, Andrea Alù, University 
of Texas at Austin, United States; Alessandro Toscano, Filiberto Bilotti, University 
of Roma Tre, Italy

MO-A2.1A.2 08:20
Radio-Frequency Transparent Dipole Antennas
Jason Soric, Andrea Alù, University of Texas at Austin, United States

MO-A2.1A.3 08:40
An Integrated Metasurface Filtering Cloak for Monopole Antennas
Zhi Hao Jiang, Douglas H. Werner, Pennsylvania State University, United States

MO-A2.1A.4 09:00
Design and Experimental Validation of a Virtual Line Source Using 
Metamaterials
Caglar Emiroglu, Do-Hoon Kwon, University of Massachusetts Amherst, United States

MO-A2.1A.5 09:20
A System-by-Design Approach for the Synthesis of Multi-Layer Mantle 
Cloaks
Lorenza Tenuti, Giacomo Oliveri, Federico Viani, ELEDIA Research Center, University 
of Trento, Italy; Alessio Monti, Filiberto Bilotti, Alessandro Toscano, University Roma 
Tre, Italy; Andrea Massa, ELEDIA Research Center, University of Trento, Italy

Break 09:40

MO-A2.1A.6 10:00
Cloaking Exploiting Anisotropic Adjoint Sensitivity Analysis
Laleh Seyyed Kalantari, Mohamed Bakr, McMaster University, Canada

MO-A2.1A.7 10:20
Inverse Scattering Homogenization Method for Conformal Metamaterial 
Structures
Giuseppe Labate, Ladislau Matekovits, Mario Orefice, Politecnico di Torino, Italy

MO-A2.1A.8 10:40
Cloaking a Conducting Sphere with Dispersive Metamaterial Coating and 
an Intervening Air Gap
Adnan Jamil, Tenneti Rao, University of Massachusetts Lowell, United States

MO-A2.1A.9 11:00
Effect on Scattering Cross Section for Scaled Anti-object and Coordinate 
Transformed Anti-object in External Cloaking
Archana Rajput, Pravallika Vura, Kushmanda Saurav, Kumar Vaibhav Srivastava, 
Indian Institute of Technology Kanpur, India

 Monday, July 20 08:00 - 12:00
 MO-A2.2A  Salon F

Active and Non-Foster Structures
Session Co-Chairs: Silvio Hrabar, University of Zagreb; Scott Rudolph, 
Naval Research Laboratory

MO-A2.2A.1 08:00
Dispersion-Reduced High Impedance Surface Loaded with Non-Foster 
Impedances
Jiang Long, Daniel Sievenpiper, University of California, San Diego, United States

MO-A2.2A.2 08:20
Stability Conditions for a Digital Discrete-Time Non-Foster Circuit Element
Thomas Weldon, John Covington, Kathryn Smith, Ryan Adams, University of North 
Carolina at Charlotte, United States

MO-A2.2A.3 08:40
Influence of Transmission Line on Stability of Networks Containing Ideal 
Negative Capacitors
Josip Loncar, Damir Muha, Silvio Hrabar, University of Zagreb, Croatia

MO-A2.2A.4 09:00
Nonlinear Multiconductor Transmission Line Analysis of Broadband 
Switching Metamaterials
Scott Rudolph, Walter Wall, Naval Research Laboratory, United States

MO-A2.2A.5 09:20
Millimeter-Wave Phase Modulator Based on Vanadium Dioxide Meta-
Surfaces
Mohammad Reza Hashemi, Shang-Hua Yang, University of California, Los Angeles, 
United States; Tongyu Wang, Nelson Sepulveda, Michigan State University, United 
States; Mona Jarrahi, University of California, Los Angeles, United States

Break 09:40

MO-A2.2A.6 10:00
A Review of Active Metamaterials Incorporating Gain Device / Medium
Qi Tang, Adnan Kantemur, Hao Xin, University of Arizona, United States

MO-A2.2A.7 10:20
Transient Analysis of Nonlinear Right-Left-Handed Transmission Lines
Gregory Milford, University of New South Wales, Australia

MO-A2.2A.8 10:40
Reduction of Group Delay of Microstrip Lines with a Non-Foster Negative 
Capacitance for Future Epsilon Near Zero / Epsilon Negative Applications
Risa Matsubara, Yasushi Horii, Kansai University, Japan

MO-A2.2A.9 11:00
Self-Cancellation of Undesired Resistance of Negative Impedance 
Converters for Purely Reactive Non-Foster Elements
Takuya Kaneko, Yasushi Horii, Kansai University, Japan

MO-A2.2A.10 11:20
Utilizing Active Circuit Elements for Dynamic Tuning and Electronic 
Scanning of CLL-Loaded Dipole Antenna Structure
John Hodge, Theodore Anthony, Amir Zaghloul, Army Research Laboratory, United 
States

MO-A2.2A.11 11:40
Wideband-Switchable Active Metamaterial Absorber
Hyung Ki Kim, Sungjoon Lim, Chung-Ang University, Republic of Korea
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 Monday, July 20 08:00 - 11:40
 MO-A4.1A  Seymour

Propagation Characterization in Vehicular Environments
Session Co-Chairs: Costas Sarris, University of Toronto; Chenming Zhou, 
National Institute for Occupational Safety and Health (NIOSH)

MO-A4.1A.1 08:00
Modeling and Measurement of the Influence of Antenna Transversal 
Location on Tunnel Propagation
Chenming Zhou, Ronald Jacksha, National Institute for Occupational Safety and 
Health, United States

MO-A4.1A.2 08:20
Large Scale Fading Characteristics in Rail Traffic Scenarios
Ke Guan, Zhangdui Zhong, Bo Ai, Beijing Jiaotong University, China; Cesar Briso, Lei 
Zhang, Universidad Politécnica de Madrid, Spain

MO-A4.1A.3 08:40
Comparison of Uplink SAR Values in Train Environment for Different 
Wireless Technologies
David Plets, Sam Aerts, Kris Vanhecke, Wout Joseph, Luc Martens, iMinds/UGent-
WiCa, Belgium

MO-A4.1A.4 09:00
Modeling and Optimization of Coverage in London Underground Subway 
Tunnels
Neeraj Sood, Alon Ludwig, Xingqi Zhang, University of Toronto, Canada; Frans 
Bouwman, Patryk Nowicki, Colin Bantin, Joseph Siu, Thales Canada, Canada; Costas 
D. Sarris, University of Toronto, Canada

MO-A4.1A.5 09:20
Calibration of a 3-D Ray-Tracing Model in Railway Environments
Xingqi Zhang, Neeraj Sood, University of Toronto, Canada; Joseph Siu, Thales 
Canada Transportation Solutions, Canada; Costas D. Sarris, University of Toronto, 
Canada

Break 09:40

MO-A4.1A.6 10:00
Empirical Correlation Property of Multi-Path for High-Speed Railways in 
Composite Propagation Scenario
Bei Zhang, Zhangdui Zhong, Ruisi He, Ke Guan, Jianwen Ding, Beijing Jiaotong 
University, China; Cesar Briso-Rodríguez, Universidad Politécnica de Madrid, Spain

MO-A4.1A.7 10:20
Path Loss Characterization for Vehicular-to-Infrastructure 
Communications at 700 MHz and 5.9 GHz in Urban Environments
Lorenzo Rubio, Universitat Politècnica de València, Spain; Herman Fernández, 
Universidad Pedagógica y Tecnológica de Colombia, Colombia; Vicent Miquel 
Rodrigo-Peñarrocha, Juan Reig, Universitat Politècnica de València, Spain

MO-A4.1A.8 10:40
Performance Evaluation of Underground STBC-MIMO System under 
Imperfect Channel Estimation Errors
Samira Boualleg, CDTA/USTHB, Algeria; Khalida Ghanem, Brahim Haraoubia, Centre 
de développement des technologies avancées, Algeria; Mourad Nedil, UQAT, Canada

MO-A4.1A.9 11:00
Non-Stationary Channel Characteristics in High-Speed Railway
Binghao Chen, Zhangdui Zhong, Bo Ai, Beijing Jiaotong University, China

MO-A4.1A.10 11:20
Time-variant characteristics for Vehicle-to-Vehicle communications in 
highway scenario
Qi Wang, Bo Ai, Beijing Jiaotong University, China; Xiang Cheng, Peking University, 
China; Yan Li, Zhangdui Zhong, Beijing Jiaotong University, China

 Monday, July 20 08:00 - 11:40
 MO-A5.2A  McKenzie

Wireless Power Transmission
Session Co-Chairs: Hans-Dieter Lang, University of Toronto; Stavros 
Georgakopoulos, Florida International University

MO-A5.2A.1 08:00
Design and Optimization of Efficient Wireless Power Transmission 
Systems: Theoretical Guidelines and Experimental Validation
Massimo Donelli, Paolo Rocca, Federico Viani, Andrea Massa, ELEDIA Research 
Center, University of Trento, Italy

MO-A5.2A.2 08:20
Optimization of Resonant Inductive Links for Wireless Power Transfer
Hyeonseok Hwang, Junil Moon, Byeonghak Jo, Chankeun Kwon, Soo-Won Kim, 
Korea University, Republic of Korea

MO-A5.2A.3 08:40
Tunable Open ended Planar Spiral Coil for Wireless Power Transmission
Telnaz Zarifi, Adam Maunder, Kambiz Moez, Pedram Mousavi, University of Alberta, 
Canada

MO-A5.2A.4 09:00
Tunable Metamaterials for Optimization of Wireless Power Transfer 
Systems
J. Prasad Kumara Sampath, Arokiaswami Alphones, Nanyang Technological 
University, Singapore; Don Mahinda Vilathgamuwa, Queensland University of 
Technology, Australia

MO-A5.2A.5 09:20
Efficiency Comparison Between Resonant Coil and Metamaterial Sheet 
for Wireless Power Transfer
Gunbok Lee, Young Seok Noh, Pohang University of Science and Technology, 
Republic of Korea; Gi-bum Lee, Research Institute of Industrial Science & Technology, 
Republic of Korea; Wee Sang Park, Pohang University of Science and Technology, 
Republic of Korea

Break 09:40

MO-A5.2A.6 10:00
Dual-mode Wireless Power Transfer Module for Smartphone Application 
Minseok Han, Ji-Min Kim, Hoon Sohn, Korea Advanced Institute of Science and 
Technology, Republic of Korea

MO-A5.2A.7 10:20
Effects of Metamaterial slab with Negative Permeability Applied to 
Magnetically-Coupled Wireless Power Transfer System
Gunyoung Kim, Bomson Lee, Kyung Hee University, Republic of Korea

MO-A5.2A.8 10:40
Comparison of Magnetic Field Exposure for SISO and MISO Wireless 
Power Transfer Systems
Tim X. Liu, Hans-Dieter Lang, Costas D. Sarris, University of Toronto, Canada

MO-A5.2A.9 11:00
Misalignment Insensitive WPT with Conformal SCMR Systems
Hao Hu, Shun Yao, Kun Bao, Stavros V. Georgakopoulos, Florida International 
University, United States

MO-A5.2A.10 11:20
Conformal SCMR System with Multiple Resonators
Kun Bao, Elad Siman Tov, Stavros V. Georgakopoulos, Florida International 
University, United States
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 Monday, July 20 08:00 - 11:40
 MO-A5.1A  Salon 1

MIMO for 5G and Beyond
Session Co-Chairs: Dimitris Psychoudakis, Samsung Research America; Chi-
Chih Chen, The Ohio State University

MO-A5.1A.1 08:00
Secure Key Establishment in the Presence of a Passive Eavesdropper: 
Impact of Antenna Coupling
Attiya Mahmood, Michael Jensen, Brigham Young University, United States

MO-A5.1A.2 08:20
CRS Precoding Weights for Wide Beam Coverage in FD-MIMO Antenna 
Arrays
Ioannis Tzanidis, Yang Li, Gary Xu, Jianzhong Zhang, Samsung Research America 
- Dallas, United States

MO-A5.1A.3 08:40
An adaptive multi-beam massive array architecture for 5G wireless
Ruey-Bing Hwang, Yi-Che Tsai, Cherng-Chyi Hsiao, National Chiao Tung University, 
Taiwan

MO-A5.1A.4 09:00
Horizontally Polarized Cylindrical MIMO Radar Antenna Array
Danyang Huang, Xuan Hui Wu, Minnesota State University, Mankato, United States

MO-A5.1A.5 09:20
Wideband Self-Interference Cancellation Filter for Simultaneous Transmit 
and Receive Systems
Stephen Watt, Elias A. Alwan, Waleed Khalil, John L. Volakis, Ohio State University, 
United States

Break 09:40

MO-A5.1A.6 10:00
Design of Impedance Loading Board Supporting Load-modulated 
Beamspace MIMO Single RF System
Kyoungtae Lee, Il-Do Choi, JuYong Lee, Korea Advanced Institute of Science and 
Technology, Republic of Korea

MO-A5.1A.7 10:20
Antenna Beamforming for Interference Cancellation in Radar-Wireless 
Spectrum Sharing
Zhe Geng, Hai Deng, Florida International University, United States

MO-A5.1A.8 10:40
MIMO Waveform Design for Minimizing Multipath from Ground and 
Ceiling Reflections
Aashish Sharma, Shobha Sundar Ram, Indraprastha Institute of Information 
Technology, India

MO-A5.1A.9 11:00
Research on The Configuration of Time Reversal Mirror in Time Reversal 
Beamforming System
Yu Yang, Bing-Zhong Wang, Zhishuang Gong, Ren Wang, Yaqing Wen, University of 
Electronic Science and Technology of China, China

MO-A5.1A.10 11:20
Performance of OFDM-IDMA and OFDM-CDMA architectures over 
frequency selective MISO channels
Widad Belaoura, EMP, Algeria; Khalida Ghanem, Centre de développement des 
technologies avancées, Algeria; Mustapha Djeddou, EMP, Algeria

 Monday, July 20 08:00 - 11:40
MO-WS.1A Special Session Salon 2

Industry Workshop: Antennas Systems for Terrestrial, 
Aircraft, Satellite and Deep-space Applications I
Session Co-Chairs: Sudhakar Rao, Northrop Grumman Aerospace Systems; 
Goutam Chattopadhyay, NASA Jet Propulsion Laboratory

MO-WS.1A.1 08:00
Terahertz Antennas and Optical Elements
Goutam Chattopadhyay, Theodore Reck, Nacer Chahat, Choonsup Lee, Cecile Jung-
Kubiak, Boris Karasik, NASA Jet Propulsion Laboratory / CalTech, United States; 
Maria Alonso-delPino, Nuria Llombart, Delft Univeristy of Technology, Netherlands

MO-WS.1A.2 08:40
From Phased Arrays to 5G-Frontends: a Small Step?
Marta Martínez Vázquez, Rens Baggen, IMST GmbH, Germany

MO-WS.1A.3 09:20
Recent trends in modern-day reflector antenna and feed designs
Robert Hoferer, Spacetime Engineering, United States

Break 10:00

MO-WS.1A.4 10:20
Mobile Phone Antenna Design and Measurement: Evolution and 
Challenges
Eric Krenz, Mohammed Abdul-Gaffoor, Motorola Mobility LLC, A Lenovo Company, 
United States

MO-WS.1A.5 11:00
Antenna Design Considerations for LTE Enabled Base Stations
Derek Campbell, C.J. Reddy, Altair Engineering, United States
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 Monday, July 20 08:00 - 09:20
 MO-A5.3A  Salon 3

Flexible Substrates and Passives for UWB Systems
Session Chair: Djuradj Budimir, University of Westminster

MO-A5.3A.1 08:00
A novel Ultra-Wideband bandpass filter with a notched band
Jinxin Li, Tayeb A. Denidni, Institut National de la Recherche Scientifique (INRS), 
Canada; Jun Xu, University of Electronic Science and Technology of China, China; 
Qingsheng Zeng, Institut National de la Recherche Scientifique (INRS), Canada

MO-A5.3A.2 08:20
A Structure and Fast Design of Compact UWB Antenna with Upper WLAN 
Band-Notch
Slawomir Koziel, Adrian Bekasiewicz, Reykjavik University, Iceland

MO-A5.3A.3 08:40
Inkjet Printed Bandpass Filters and Filtennas using Silver Nanoparticle 
Ink on Flexible Substrate
Waqas Ahmad, University of Westminster, United Kingdom; Andrea Maric, 
Nikola Ivanisevic, University of Novi Sad, Serbia; Djuradj Budimir, University of 
Westminster, United Kingdom

MO-A5.3A.4 09:00
Novel Flexible Antenna For UWB Applications
Sherif Zahran, Arab Academy for Science and Technology, Egypt; Mahmoud Abdalla, 
MTC College, Egypt

 Monday, July 20 10:00 - 12:00
 MO-A5.4A  Salon 3

RFID Tags and Systems
Session Co-Chairs: Mohammod Ali, University of South Carolina; 
Darmindra Arumugam, Jet Propulsion Laboratory

MO-A5.4A.1 10:00
A Novel Co/Cross-Polarizing Chipless RFID Tags for High Coding Capacity 
and Robust Detection
Maher Khaliel, Ahmed El-Awamry, Abdelfattah Fawky, Mohamed El-Hadidy, Thomas 
Kaiser, Duisburg-Essen University, Germany

MO-A5.4A.2 10:20
Modal-Based Approach to Tune and Enhance the Frequency and Dielectric 
Bandwidth of a UHF-RFID Tag antenna mounted on a Dielectric Substrate
Ezdeen Elghannai, Roberto G. Rojas, Ohio State University, United States

MO-A5.4A.3 10:40
Numerical investigation on the tolerance of wearable UHF-RFID tags to 
human body coupling
Matteo Altini, Giovanni Andrea Casula, Giuseppe Mazzarella, Università di Cagliari, 
Italy; Paolo Nepa, University of Pisa, Italy

MO-A5.4A.4 11:00
Multi-axis single-anchor vs. single-axis multi-anchors in long-range 2D 
MQS positioning
Darmindra Arumugam, Jet Propulsion Laboratory, United States

MO-A5.4A.5 11:20
Backscattering Modulation Using Strongly Coupled Magnetic Resonance 
(SCMR) Antennas
Elad Siman Tov, Kun Bao, Stavros V. Georgakopoulos, Florida International 
University, United States

MO-A5.4A.6 11:40
Spectral Extraction of Chipless RFID Tag using Time Domain Analysis
Nijas C M, Sajitha V R, Vivek R, Mohanan P, Binu Paul, Mridula S, Cochin University 
of Science and Technology, India

 Monday, July 20 08:00 - 09:40
 MO-A3.1A  Oak 1/2

High Order Integral Equation Solvers
Session Co-Chairs: Balasubramaniam Shanker, Michigan State University; 
Oscar Borries, TICRA

MO-A3.1A.1 08:00
Higher-Order Method of Moments Analysis for Unconnected Quadrilateral 
Meshes
Peter Meincke, Erik Jørgensen, Oscar Borries, TICRA, Denmark

MO-A3.1A.2 08:20
Subdivision Surfaces for Electromagnetic Integral Equations
Daniel Dault, Jie Li, Beibei Liu, Rundong Zhao, Yiying Tong, Balasubramaniam 
Shanker, Michigan State University, United States

MO-A3.1A.3 08:40
Isogeometric Analysis of Integral Equations using Subdivision
Jie Li, Daniel Dault, Rundong Zhao, Beibei Liu, Yiying Tong, Balasubramaniam 
Shanker, Michigan State University, United States

MO-A3.1A.4 09:00
High Order Locally Corrected Nyström Method with Normal Continuity
Nastaran Hendijani, Jin Cheng, Robert J. Adams, John C. Young, University of 
Kentucky, United States

MO-A3.1A.5 09:20
A Higher-Order Method for Electromagnetic Simulation of Conducting 
Objects Near/Across the Interface of a Half Space
Wan Luo, Zaiping Nie, Yongpin Chen, University of Electronic Science and Technology 
of China, China

 Monday, July 20 10:00 - 11:40
 MO-A3.2A  Oak 1/2

Novel Finite Element and Domain Decomposition 
Methods
Session Co-Chairs: Jian-Ming Jin, University of Illinois, Urbana-Champaign; 
Dan Jiao, Purdue University

MO-A3.2A.1 10:00
A 2D Interface-Enriched Generalized FEM for EM Analysis of Composite 
Materials
Kedi Zhang, Ahmad Raeisi Najafi, Philippe H. Geubelle, Jian-Ming Jin, University of 
Illinois at Urbana-Champaign, United States

MO-A3.2A.2 10:20
A 3D Interface-Enriched Generalized FEM for EM Analysis of Composite 
Materials
Kedi Zhang, Philippe H. Geubelle, Jian-Ming Jin, University of Illinois at Urbana-
Champaign, United States

MO-A3.2A.3 10:40
W-FETI: Global Domain Decomposition Preconditioning Done Right
Wei Wang, Marinos N. Vouvakis, University of Massachusetts Amherst, United States

MO-A3.2A.4 11:00
Randomized Computations in Domain Decomposition Methods
Wei Wang, Marinos N. Vouvakis, University of Massachusetts Amherst, United States

MO-A3.2A.5 11:20
EB Scheme Hybrid Spectral-Finite Element Time Domain Method for 
Super Multiscale Simulation
Qiang Ren, Qing Huo Liu, Duke University, United States
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K  Monday, July 20 08:00 - 11:40
 MO-UK.1A  Cypress 2

Breast Cancer Imaging
Session Co-Chairs: Susan Hagness, University of Wisconsin-Madison; Joe 
LoVetri, University of Manitoba

MO-UK.1A.1 08:00
Gabor Deconvolution: Attenuation Function Estimation based on 
Frequency-dependent Q
Kay Yuhong Liu, Elise C. Fear, Mike Potter, University of Calgary, Canada

MO-UK.1A.2 08:20
Tumor tracking with microwave breast imaging using refined patient 
specific prior information
Douglas Kurrant, University of Calgary, Canada; Anastasia Baran, University of 
Manitoba, Canada; Elise C. Fear, University of Calgary, Canada; Joe LoVetri, 
University of Manitoba, Canada

MO-UK.1A.3 08:40
On the Development of a Clinical Full-Vectorial 3D Microwave Breast 
Imaging System
Majid Ostadrahimi, Georgian College, Canada; Anastasia Baran, Mohammad Asefi, 
Cameron Kaye, Kyle Nemez, Joe LoVetri, Stephen Pistorius, University of Manitoba, 
Canada

MO-UK.1A.4 09:00
Model-Based Inverse Scattering for Microwave Breast Imaging: An 
Analysis of Tissue Feature Sensitivity versus Model Error Sensitivity
R. Owen Mays, Nader Behdad, Susan C. Hagness, University of Wisconsin-Madison, 
United States

MO-UK.1A.5 09:20
Investigation of High-Resolution Microwave Breast Imaging using a 
3-D Inverse Scattering Algorithm with a Variable-Strength Spatial Prior 
Constraint
Luz Maria Neira, Barry D. Van Veen, Susan C. Hagness, University of Wisconsin, 
United States

Break 09:40

MO-UK.1A.6 10:00
Immersion Medium Independent Algorithm for Breast Microwave 
Imaging
Anastasia Baran, University of Manitoba, Canada; Douglas Kurrant, Elise C. Fear, 
University of Calgary, Canada; Joe LoVetri, University of Manitoba, Canada

MO-UK.1A.7 10:20
A Water-based 3-D Breast Imaging System: Modelling and Use of Prior 
Information
Mohammad Asefi, Anastasia Baran, Joe LoVetri, Amer Zakaria, University of 
Manitoba, Canada

MO-UK.1A.8 10:40
Magnetic Contrast-Enhanced Microwave Biomedical Imaging using 
Discontinuous Galerkin Contrast Source Inversion
Cameron Kaye, Ian Jeffrey, Joe LoVetri, University of Manitoba, Canada

MO-UK.1A.9 11:00
Near field radar imaging in the frequency domain with application to 
patient data
Charlotte Curtis, Elise C. Fear, University of Calgary, Canada

MO-UK.1A.10 11:20
Detailed Evaluation of Artifact Removal Algorithms for Radar-based 
Microwave Imaging of the Breast 
Muhammad Adnan Elahi, National University of Ireland Galway, Ireland; Charlotte 
Curtis, University of Calgary, Canada; Edward Jones, Martin Glavin, National 
University of Ireland Galway, Ireland; Elise C. Fear, University of Calgary, Canada; 
Martin O’Halloran, National University of Ireland Galway, Ireland

E  Monday, July 20 08:00 - 11:40
 MO-UE.1A  Cypress 1

Interference Mitigation and Spectrum Management
Session Co-Chairs: Charles Baylis, Baylor University; Puyan Mojabi, 
University of Manitoba

MO-UE.1A.1 08:00
The Smith Tube: Providing the Foundation for Real-Time, Spectrally 
Sensitive Circuit Optimizations
Charles Baylis, Matthew Fellows, Joseph Barkate, Jennifer Barlow, Matthew 
Flachsbart, Baylor University, United States; Lawrence Cohen, Naval Research 
Laboratory, United States; Robert Marks, Baylor University, United States

MO-UE.1A.2 08:20
The design of high efficient resonator using multiple reactive loadings 
for wireless power transfers
Keum-Su Song, Ki Young Kim, Do Won Kim, Sung Bum Park, Samsung Electronics, 
Republic of Korea

MO-UE.1A.3 08:40
Transient Analysis of Electromagnetic Pulse Coupling to Normal Mode 
Helical Antennas Based on Circuit Models
Yi Liao, Yuan Zhang, Guochang Shi, Shanghai Key Laboratory of Electromagnetic 
Environmental Effects for Aerospace Vehicle, China

MO-UE.1A.4 09:00
ESD Protection for Mobile Handset Antenna Applications
Thomas Schwingshackl, Infineon Technologies AG Munich, Germany; Joost 
Willemen, Wolfgang Bösch, Technical University of Graz, Austria

MO-UE.1A.5 09:20
Extraction of Equivalent Sources from Near-Field Scanning Data with a 
Restart Differential Evolution Method 
Wei-Jiang Zhao, Institute of High Performance Computing, Singapore

Break 09:40

MO-UE.1A.6 10:00
Generation of Short Microwave Pulses with a Compact Reverberation 
Cavity using Time-Reversal
Sun Hong, Victor Mendez, Walter Wall, Naval Research Laboratory, United States

MO-UE.1A.7 10:20
Combination of ICEPIC and FDxD for Analyzing HPM System with 
Extended Feed Line
Henry Zhang, Pravit Tulyathan, Justin Morrill, Quang Nguyen, The Boeing Company, 
United States

MO-UE.1A.8 10:40
Novel Error-Control Methodology for Finite Difference and Finite Element 
based Electrostatic Green’s Function Computation in Inhomogeneous 
Substrates
Mohammed Al-Qedra, Western University, Canada; Vladimir I. Okhmatovski, 
University of Manitoba, Canada

MO-UE.1A.9 11:00
Lightning Responses on a Finite Cylindrical Enclosure
Kenneth Chen, Sandia National laboratories, United States; Larry Warne, Kelvin Lee, 
Sandia National Laboratories, United States

MO-UE.1A.10 11:20
Prediction of Passive Intermodulation Between Rough Waveguide 
Flanges based on Fractal Theory
Chunjiang Bai, Wanzhao Cui, Tiancun Hu, Xinbo Wang, Rui Wang, Xiang Chen, Qi 
Wang, Xi’an Institute of Space Radio Technology, China; Ming Ye, Xi’an Jiaotong 
University, China
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Interactive Forum

Monday, July 20, 09:20 - 11:20 Stanley Park Foyer
Session Co-Chairs: Michael Selvanayagam, University of Toronto; Jeff 
Nichols, University of Toronto
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 Monday, July 20 09:20 - 11:20
 MOP-A1.1A  Stanley Park Foyer

Wideband, Multiband and Circularly Polarized 
Microstrip Antennas I

MOP-A1.1A.1 Board 1
A Self-Diplexing Dual-Band Planar Array for GNSS Applications
Elena Abdo-Sánchez, Teresa M. Martín-Guerrero, Universidad de Málaga, Spain; 
Jaime Esteban, Universidad Politécnica de Madrid, Spain; Carlos Camacho-Peñalosa, 
Universidad de Málaga, Spain

MOP-A1.1A.2 Board 2
Low profile Tri-bands Antenna For 1.2/2.4/3.5 GHz Wireless Applications
Ali Al-Azza, Frances Harackiewicz, Southern Illinois University of Carbondale, United 
States

MOP-A1.1A.3 Board 3
Multi-Resonant AgNW/PDMS Patch Antenna for Biaxial Strain Sensing
Clifford Muchler, Zheng Cui, Yong Zhu, Jacob Adams, North Carolina State University, 
United States

MOP-A1.1A.4 Board 4
Jones Matrix and S-parameter Analysis Using an Equivalent Circuit 
Model for Intrinsically Dual Circularly Polarized Microstrip Antennas
Zhenchao Yang, Karl F. Warnick, Brigham Young University, United States

MOP-A1.1A.5 Board 5
UWB L-Probe Proximity Fed V-Slot Patch Antenna for Early Detection of 
Breast Cancer
Mahrukh Khan, Dhivya Ketharnath, Varun Dandu, Deb Chatterjee, University of 
Missouri at Kansas City, United States

MOP-A1.1A.6 Board 6
Dual-Band Circularly Polarized Stack Ring Antenna With Open Gap
Dongcheol Seo, Youngje Sung, Kyonggi University, Republic of Korea

MOP-A1.1A.7 Board 7
Design of a Dual-Band Microstrip Antenna Using Slotted Annular-Ring 
and Concentric Disk
Bo-hua Gan, Liang Zhou, Yao-Pin Zhang, Huahua Zhou, Jun-fa Mao, Shanghai Jiao 
Tong University, China

MOP-A1.1A.8 Board 8
Miniaturized Differential Dual-Band Antenna with Bandwidth 
Improvement for WLAN Application
Yanfang Shen, Xinwei Chen, Runbo Ma, Wenmei Zhang, Liping Han, Shanxi 
University, China

MOP-A1.1A.9 Board 9
Novel Dual-Band and Dual Circularly Polarized Microstrip Antenna
Chunlan Lu, Juhong Shen, Yisen Cao, Fanqiu Meng, Tinghui Yin, College of 
Communications Engineering, PLA University of Science and Technology, China

MOP-A1.1A.10 Board 10
Circular Polarised Annular Ring Microstrip Antenna for X-Band Application
Anil Kumar Singh, Ravi Kumar Gangwar, Indian School of Mines, India; Binod Kumar 
Kanaujia, Ambedkar Institute of Advanced Communication Technologies & Research, 
India

 Monday, July 20 09:20 - 11:20
 MOP-A1.2A  Stanley Park Foyer

Microstrip Antenna Arrays I

MOP-A1.2A.1 Board 11
Large Microstrip Array Antenna with Hybrid Feed Network of Standing 
and Traveling Waves
Choon Lee, Mohamed Ezzat, Southern Methodist University, United States

MOP-A1.2A.2 Board 12
A 4X4 Circularly Polarized Aperture Coupled Antenna Array for Ka-Band 
Satellite Communication
Hussam Al-saedi, Mohmmad Fereidani, Wael M. Abdel-Wahab, Rafi Gholamreza, 
Safieddin Safavi-Naeini, University of Waterloo, Canada

MOP-A1.2A.3 Board 13
Indented Antenna Array for Full-duplex Repeater
Qiang Xu, Shihan Qin, Yuanxun Wang, University of California, Los Angeles, United 
States

MOP-A1.2A.4 Board 14
Aperture-Coupled 2x2 Microstrip Antenna Array for 60 GHz Applications
Issa Mohamed, Abdel-Razik Sebak, Concordia University, Canada

MOP-A1.2A.5 Board 15
A Feed Circuit-integrated Planar Array Antenna Using Anisotropic 
Conductive Paste
Shimpei Akimoto, Takashi Yanagi, Toru Fukasawa, Hidenori Ishibashi, Yukihiro 
Tahara, Hiroaki Miyashita, Mitsubishi Electric Corporation, Japan

MOP-A1.2A.6 Board 16
A Bowtie-Shaped Grid Array Antenna Radiating Linearly and Circularly 
Polarized Beams
Toru Kawano, National Defense Academy, Japan; Hisamatsu Nakano, Hosei 
University, Japan

MOP-A1.2A.7 Board 17
Low profile multilayer dual circular polarized K-band antenna array for 
aerospace applications
Przemyslaw Gorski, Wroclaw University of Technology, Poland; Juan R. Mosig, École 
Polytechnique Fédérale de Lausanne (EPFL), Switzerland

MOP-A1.2A.8 Board 18
A hybrid-fed dual-polarized stacked patch array antenna for Ku-band 
radar systems
Lizhong Song, Yuming Nie, Harbin Institute of Technology, China

MOP-A1.2A.9 Board 19
Gap-coupled Series-fed Antenna Array with Improved Bandwidth
Prashant Kumar Mishra, Dhananjay Ramchandra Jahagirdar, Defence Research 
& Development Organization, India; Girish Kumar, Indian Institute of Technology 
Bombay, India

MOP-A1.2A.10 Board 20
Pulsed Array of Spiral Antennas for Scanned Energy Pattern with Low 
Side Lobes
Alberto Reyna, Marco Antonio Panduro, Autonomous University of Tamaulipas, 
Mexico

MOP-A1.2A.11 Board 21
Performance Analysis of Uniform Meta-material Lens Embedded Patch 
Antennas
Jaypal Baviskar, Afshan Mulla, Amutha Jeyakumar, Veermata Jijabai Technological 
Institute (VJTI), India
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 Monday, July 20 09:20 - 11:20
 MOP-A1.3A  Stanley Park Foyer

Wideband, Multiband and Circularly Polarized 
Microstrip Antennas II

MOP-A1.3A.1 Board 22
Wide-Band Planar Folded Loop MIMO Antenna with Parallel Stubs
DukSoo Kwon, In-June Hwang, Seung-Tae Khang, Jong-Won Yu, Korea Advanced 
Institute of Science and Technology, Republic of Korea; Wang-Sang Lee, Gyeongsang 
National University, Republic of Korea

MOP-A1.3A.2 Board 23
The CP Half E-shaped Patch: Evolving from Linear Polarization to 
Compact Single Feed Circularly Polarized Antennas
Joshua Kovitz, Jean Paul Santos, Yahya Rahmat-Samii, University of California, Los 
Angeles, United States

MOP-A1.3A.3 Board 24
A Wideband Circularly Polarized Monopole Antenna Array
Changfei Zhou, S.W. Cheung, Yunfei Cao, T.I. Yuk, University of Hong Kong, Hong 
Kong SAR of China

MOP-A1.3A.4 Board 25
High-Gain Circular Polarization Monopole Antenna Using MS for GNSS
Yunfei Cao, S.W. Cheung, T.I. Yuk, Hailiang Zhu, University of Hong Kong, Hong 
Kong SAR of China

MOP-A1.3A.5 Board 26
A Novel Planar Circularly-Polarized Antenna Using Stepped-Width Cross-
Dipole
Yu Luo, Qing-Xin Chu, South China University of Technology, China; Lei Zhu, 
University of Macau, Macao SAR of China

MOP-A1.3A.6 Board 27
A Broadband Angled-Dipole Array Antenna  With Radom
Min Guo, Xiao-Bo Xuan, Min Wang, Ming-Ming Fan, Science and Technology on 
Electromagnetic Scattering Laboratory, China; Shun-Shi Zhong, Shanghai University, 
China

MOP-A1.3A.7 Board 28
Wideband stacked patch antenna for modern communication systems
Hao Jiang, Zheng-Hui Xue, Weiming Li, Wu Ren, Beijing Institute of Technology, 
China

MOP-A1.3A.8 Board 29
A Wideband Microstrip Array Antenna with The 2nd Harmonic 
Suppression Characteristics 
Sen Feng, Mou-ping Jin, Zhouhai Wang, Qinghua Lai, East China Research Institute 
of Electronic Engineering, China

MOP-A1.3A.9 Board 30
Multilayer Slotted Microstrip Antenna for Wi-Fi Application
Khushboo Tiwari, Dhaval Pujara, Nirma University, India

MOP-A1.3A.10 Board 31
Design of Wideband Microstrip Antenna with Spiral Slot on Ground Plane
Simin Masihi, Adiban Institute of Higher Education, Iran; Pejman Rezaei, Semnan 
University, Iran; Masoud Panahi, Islamic Azad University of Mashhad, Iran

MOP-A1.3A.11 Board 32
A Wide-Band Miniaturized Loaded Inverted L Antenna
Abdullah Haskou, Ala Sharaiha, Sylvain Collardey, University of Rennes 1, France

 Monday, July 20 09:20 - 11:20
 MOP-A1.4A  Stanley Park Foyer

Microstrip Antenna Arrays II

MOP-A1.4A.1 Board 33
A Design Methodology for Impedance-Matched Electrically Small 
Parasitic Superdirective Arrays
Abdullah Haskou, Sylvain Collardey, Ala Sharaiha, University of Rennes 1, France

MOP-A1.4A.2 Board 34
Design of the series fed microstrip patch planar array antenna by the 
parato genetic algorithm 
Hiroki Tsutsumi, Yoshihiko Kuwahara, Shizuoka University, Japan; Hiroyuki Kamo, 
Nidec Elesys Corporation, Japan

MOP-A1.4A.3 Board 35
A Compact Printed Van Atta Array with Zero-Phase CRLH Transmission 
Lines
Benjamin Braaten, Sajid Asif, Saeed Khan, Jared Hansen, Daniel Ewert, North 
Dakota State University, United States

MOP-A1.4A.4 Board 36
Analysis of Nonuniform Excitation and Element Spacing in Sidelobe 
Reduction of Wideband U-Slot Microstrip Patch Phased Array Antennas
Mohamed Elsewe, Deb Chatterjee, University of Missouri at Kansas City, United 
States

MOP-A1.4A.5 Board 37
A compact microstrip feeding network for circular arrays with conical 
beam pattern 
Mónica Portela Táboas, María Vera Isasa, University of Vigo, Spain

MOP-A1.4A.6 Board 38
Circular array with dual conical beam pattern for emergency 
communications 
Mónica Portela Táboas, María Vera Isasa, University of Vigo, Spain

MOP-A1.4A.7 Board 39
Circularly polarized microstrip antenna array for the Ka-band
Tiago Varum, João Matos, Pedro Pinho, Vanessa Duarte, Instituto de 
Telecomunicações, Portugal

MOP-A1.4A.8 Board 40
Ku Band Planar Array Antenna for Satellite TV Signal Reception
Lokman Kuzu, Mesut Gokten, Tubitak Space Research Institute, Turkey; Ahmet Yagli, 
Senol Gulgonul, TURKSAT, Turkey

MOP-A1.4A.9 Board 41
A Three-layer Transmitarray Element With 360° Phase Range
Le Chang, Zhijun Zhang, Zhenghe Feng, Tsinghua National Laboratory for 
Information Science and Technology, China

MOP-A1.4A.10 Board 42
A Novel Double-Layer Rectangular Microstrip Antenna
Xiaopeng Lu, Yumei Zhang, East China Research Institute of Electronic Engineering, 
China

MOP-A1.4A.11 Board 43
Large Gain Linear Series-Fed Microstrip Antenna Arrays at Ka and C 
bands
Pratigya Mathur, Girish Kumar, Indian Institute of Technology Bombay, India; 
Prashant Kumar Mishra, Yogesh K. Verma, Research Centre Imarat, Defense 
Research & Development Organization, India
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B  Monday, July 20 09:20 - 11:20
 MOP-UB.1A  Stanley Park Foyer

Printed Antennas and Applications

MOP-UB.1A.1 Board 44
High Gain Circular Microstrip Antennas Using TM1m Modes
Prateek Juyal, Lotfollah Shafai, University of Manitoba, Canada

MOP-UB.1A.2 Board 45
Using Characteristic Mode Theory to Estimate Air-Substrate Microstrip 
Patch Antenna Input Impedance
Brian Gibbons, Jennifer Bernhard, University of Illinois at Urbana-Champaign, United 
States

MOP-UB.1A.3 Board 46
A Microstrip Wideband Antenna for Underground Applications
Daniel Kim, Gregory Makar, Tutku Karacolak, Washington State University 
Vancouver, United States

MOP-UB.1A.4 Board 47
Circularly Polarized Microstrip Antenna for Suppression of Mutual 
Coupling in Antenna Arrays
Mohammad Fairouz, Mohammad Saed, Texas Tech University, United States

MOP-UB.1A.5 Board 48
A liquid crystal switched passive Van Atta array for automobile radar 
target enhancement in heavy rainfall
Anthony Dratnal, John Nielsen, Michal Okoniewski, University of Calgary, Canada

MOP-UB.1A.6 Board 49
Design of printed antennas based on electrically small resonators for 
microwave applications
Pau Aguilà, Gerard Zamora, Simone Zuffanelli, Ferran Paredes, Ferran Martin, Jordi 
Bonache, Universitat Autònoma de Barcelona, Spain

MOP-UB.1A.7 Board 50
Investigation of Broad- and Multi-Band Expansion by Multiline Coupling 
for Half-Wave Microstrip Arrays
Paul Winniford, Jessica Ruyle, University of Oklahoma, United States

MOP-UB.1A.8 Board 51
Investigation of Edge Treatment Shape and Added Aperture on Total 
Radiated Power from Parallel Plate Structure
Andrius Lietuvninkas, Alexander Moreno, Jessica Ruyle, University of Oklahoma, 
United States

End of Monday Morning Interactive Forum
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 Monday, July 20 13:20 - 17:20
 MO-SP.1P Special Session Salon A

Innovative Analytical and Numerical Techniques for the 
Solution of Open EM Problems: Complex Scattering 
Problems, Special Materials, Nanostructures
Session Co-Chairs: Guido Lombardi, Politecnico di Torino, Torino, Italy; 
Andrea Alu, University of Texas at Austin

MO-SP.1P.1 13:20
Electromagnetic Scattering of a Complex-Source Beam by Semi-Infinite 
Sectors and Cones
Hendrik Brüns, Ludger Klinkenbusch, Kiel University, Germany

MO-SP.1P.2 13:40
The Propagating Frame: A Novel Framework For Wave Tracking Through 
Rough Medium And For Inverse Scattering
Matan Leibovich, Ram Tuvi, Ehud Heyman, Tel Aviv University, Israel

MO-SP.1P.3 14:00
Exact Electromagnetic Scattering by a Metal Strip Located Inside a 
Dihedral Corner Reflector
Piergiorgio L. E. Uslenghi, University of Illinois at Chicago, United States

MO-SP.1P.4 14:20
Wiener-Hopf Formulation of an Unaligned PEC Wedge over a Stratification
Vito G. Daniele, Istituto Superiore Mario Boella - Politecnico di Torino, Italy; Guido 
Lombardi, Politecnico di Torino, Italy

MO-SP.1P.5 14:40
Waveguide-Based Metatronics
Yue Li, Cristian Della Giovampaola, Nader Engheta, University of Pennsylvania, 
United States

Break 15:00

MO-SP.1P.6 15:20
Analytical and Numerical Modeling of Passive and Active Coated 
Nanoparticles
Richard W. Ziolkowski, University of Arizona, United States

MO-SP.1P.7 15:40
Error-Controlled Boundary Element Modeling of 3D Plasmonic Nano-
Structures via Higher-Order Locally Corrected Nystrom Method
Mohammad Shafieipour, Vladimir I. Okhmatovski, University of Manitoba, Canada

MO-SP.1P.8 16:00
Efficient Numerical Modelling of a Special Class of Photonic Crystals 
using the Tight Binding Approach
Nima Chamanara, Christophe Caloz, Poly-Grames Research Center, Canada

MO-SP.1P.9 16:20
Impedance Modeling of Chessboard-patterned Deflectors Composed of 
Metasurfaces with Subwavelength Inclusions
Ali Eren Culhaoglu, Andrey Osipov, German Aerospace Center (DLR), Germany

MO-SP.1P.10 16:40
A New Formulation Discontinuous Galerkin Surface Integral Equation 
Method for Time-harmonic Wave Scattering Problem
Dongwei Li, Jiangong Wei, Jin-Fa Lee, Ohio State University, United States

MO-SP.1P.11 17:00
Efficient Computation of Green’s Functions for One-Dimensional Periodic 
Structures in Layered Media
Guido Valerio, Sorbonne Universités, UPMC Paris 06, France; Simone Paulotto, 
Maxtena Inc, United States; Paolo Baccarelli, Sapienza University of Rome, Italy; 
David R. Jackson, Donald R. Wilton, University of Houston, United States; William A. 
Johnson, Consultant, United States; Alessandro Galli, Sapienza University of Rome, 
Italy

 Monday, July 20 13:20 - 17:00
 MO-SP.2P Special Session Salon B

Antennas and Sensors for Epidermal Electronics
Session Co-Chairs: Gaetano Marrocco, University of Rome - Tor Vergata; 
John Batchelor, University of Kent

MO-SP.2P.1 13:20
Soft Bio-integrated Sensors for Skin-Based Wearable Devices
Milan Raj, Shyamal Patel, J. Model, Briana Morey, Pinghung Wei, Bryan McGrane, 
Xianyan Wang, Bryan Keen, Paolo DePetrillo, John Wright, Roozbeh Ghaffari, MC10 
Inc., United States

MO-SP.2P.2 13:40
Microfluidics for Wearable Electronic
Aaron Diebold, Jason C. Heikenfeld, University of Cincinnati, United States; Michael 
D. Dickey, North Carolina State University, United States; Christopher Tabor, Air Force 
Research Laboratory, United States

MO-SP.2P.3 14:00
Inkjet-printed wireless epidermal electronics
Matti Mäntysalo, Tampere University of Technology, Finland

MO-SP.2P.4 14:20
Enhanced Read Range Tattoo RFID Tags
Dumtoochukwu Oyeka, John C Batchelor, Badredin. M Turki, University of Kent, 
United Kingdom

MO-SP.2P.5 14:40
Characterising Skin-Based Nano-Networks for Healthcare Monitoring 
Applications at THz
Ke Yang, Nishtha Chopra, Jamie Upton, Yang Hao, Mike Philpott, Queen Mary 
University of London, United Kingdom; Qammer Hussain Abbasi, Khalid Qaraqe, 
Texas A&M University at Qatar, Qatar; Akram Alomainy, Queen Mary University of 
London, United Kingdom

Break 15:00

MO-SP.2P.6 15:20
Body-Worn Antennas, Sensors and a Novel Class of Electronic Textiles
Asimina Kiourti, John L. Volakis, Ohio State University, United States

MO-SP.2P.7 15:40
On-Skin Tunable RFID loop Tag for Epidermal Applications 
Sara Amendola, Stefano Milici, Gaetano Marrocco, University of Roma Tor vergata, 
Italy; Cecilia Occhiuzzi, RADIO6ENSE S.r.l, Italy

MO-SP.2P.8 16:00
Stretchable RF Antenna Sensors for Conformal Strain Detection
Woo Soo Kim, Simon Fraser University, Canada

MO-SP.2P.9 16:20
A Novel Flexible Wearable Magnetic Energy Harvester utilizing Inkjet 
Masking Techniques
Jo Bito, Manos Tentzeris, Georgia Institute of Technology, United States

MO-SP.2P.10 16:40
Biodegradable Materials for Short Term Wireless Implants
Max Munoz, Queen Mary University of London, United Kingdom; Kasper Jørgensen, 
Technical University of Denmark, Denmark; Fang Mai, Emiliano Bilotti, Yang Hao, 
Queen Mary University of London, United Kingdom
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 Monday, July 20 13:20 - 16:40
 MO-A1.1P  Salon C

Waveguide Slot Arrays I
Session Co-Chairs: Alejandro Valero-Nogueira, Universitat Politecnica de 
Valencia; Jiro Hirokawa, Tokyo Institute of Technology

MO-A1.1P.1 13:20
Slot Antenna Array on Triangular Waveguide
Ying Chen, Rodney Vaughan, Simon Fraser University, Canada

MO-A1.1P.2 13:40
X-Band Parallel-Plate Slot Array Antenna for SAR Sensor onboard 100 
kg Small Satellite
Prilando Rizki Akbar, Hirobumi Saito, Institute of Space and Astronautical Science of 
JAXA, Japan; Miao Zang, Jiro Hirokawa, Makoto Ando, Tokyo Institute of Technology, 
Japan

MO-A1.1P.3 14:00
LOCOMO Satcom terminal: A Switchable RHCP/LHCP Array Antenna for 
On-the-move Applications in Ka-band
Jose Ignacio Herranz-Herruzo, Miguel Ferrando-Rocher, Alejandro Valero-Nogueira, 
Universitat Politècnica de València, Spain; Regis Lenormand, Antonin Hirsch, Jean-
Luc Almeida, Mathieu Arnaud, Lyonel Barthe, Thales Alenia Space, France

MO-A1.1P.4 14:20
Width effects on electromagnetic and mechanical behavior of Z-slotted 
waveguide array antennas
Qing Lan, Derek Gray, Xi’an Jiatong Liverpool University, China; Stanley Chen, 
University of Nottingham, China; Kunio Sakakibara, Nagoya Institute of Technology, 
Japan

MO-A1.1P.5 14:40
Controllable-Sidelobe Slotted Waveguide Antennas with Corrugations for 
Frequency Selectivity
Mohammed Al-Husseini, Lebanese Center for Studies and Research, Lebanon; 
Hilal M. El Misilmani, Karim Y. Kabalan, Ali El-Hajj, American University of Beirut, 
Lebanon; Xuyuan Pan, Christos Christodoulou, University of New Mexico, United 
States

Break 15:00

MO-A1.1P.6 15:20
Design Procedure for 2D Slotted Waveguide Antenna with Controllable 
Sidelobe Level
Hilal M. El Misilmani, American University of Beirut, Lebanon; Mohammed Al-
Husseini, Beirut Research and Innovation Center, Lebanon; Karim Y. Kabalan, Ali 
El-Hajj, American University of Beirut, Lebanon

MO-A1.1P.7 15:40
Waveguide slot array antenna design with a novel compact architecture
Wentao Zhang, Fengyun Cui, Qiang Wang, Xiaoyang He, Chun Yang, Yong Cui, China 
Academy of Engineering Physics, China

MO-A1.1P.8 16:00
Dual Band Dual Polarized Antenna for SAR
Wei Wang, Hongtao Zhang, Ming Chen, Jiaguo Lu, East China Research Institute of 
Electronic Engineering, China; Ying Liu, Xidian University, China

MO-A1.1P.9 16:20
A High Gain-Bandwidth, Nearly Omnidirectional Waveguide Slot Array 
Antenna
Rintu Kumar Gayen, Sushrut Das, Ashmi Chakraborty Das, Indian School of Mines, 
India

 Monday, July 20 13:20 - 17:00
 MO-A1.2P  Salon D

Beamforming Structures
Session Co-Chairs: María García-Vigueras, École Polytechnique Fédérale de 
Lausanne; Ariel Epstein, University of Toronto

MO-A1.2P.1 13:20
X-Band Phase Shifters and Beam Forming Networks Using Microfluidically 
Controlled Metallized Plates
Timothy Palomo, Gokhan Mumcu, University of South Florida, United States

MO-A1.2P.2 13:40
A Planar Feed for SOTM Ka-band Lens Antennas
Joana Silva, Maria García-Vigueras, Marc Esquius-Morote, École Polytechnique 
Fédérale de Lausanne (EPFL), Switzerland; Jorge Costa, ISCTE – Instituto 
Universitário de Lisboa, Portugal; Carlos Fernandes, Instituto Superior Técnico – 
Universidade de Lisboa, Portugal; Juan R. Mosig, École Polytechnique Fédérale de 
Lausanne (EPFL), Switzerland

MO-A1.2P.3 14:00
Uniform Circular Array with Integrated Microstrip Tapered Baluns
Brad Jackson, Bruce Liao, Defence R&D Canada, Canada

MO-A1.2P.4 14:20
Broadband 4 x 4 Butler Matrix for K- and Ka- Bands
Abdulrahman Alaqeel, Sultan Almorqi, King Abdulaziz City for Science and 
Technology, Saudi Arabia; Osama Haraz, Muhammad Ashraf, Saleh Alshebeili, 
Abdel-Razik Sebak, King Saud University, Saudi Arabia

MO-A1.2P.5 14:40
X-band Substarte Integrated Rotman Lens with ±24° Scanning Capability
Javad Pourahmadazar, Tayeb A. Denidni, National Institute of Scientific Research 
(INRS) Centre for Energy, Materials and Telecommunication, Canada

Break 15:00

MO-A1.2P.6 15:20
An Initial Study on Using Carbon Microfiber Transmission Lines in 
Conformal Array Networks
Sajid Asif, Adnan Iftikhar, Benjamin Braaten, North Dakota State University, United 
States; Muhammad Khan, University of Padova, Italy

MO-A1.2P.7 15:40
Phaser-Based Feeding Network for Uniformly Scanning Antenna Arrays
Ge Zhang, Qingfeng Zhang, Fan Yang, Yifan Chen, South University of Science and 
Technology of China, China; Christophe Caloz, Polytechnique de Montréal, Canada; 
King Abdulaziz University, Saudi Arabia; Ross D. Murch, Hong Kong University of 
Science and Technology, Hong Kong SAR of China

MO-A1.2P.8 16:00
A Prototype of Feed Subsystem for a Mutilple-Beam Array-Fed Reflector 
Antenna
Qinghua Lai, Pei Li, Xiaopeng Lu, Chu Gao, East China Research Institute of Electronic 
Engineering, China

MO-A1.2P.9 16:20
A Wide-band 180-degree Phase Shifter Using a Pair of Coupled-line Stubs
Yongle Wu, Lidan Yao, Weimin Wang, Yuanan Liu, Beijing University of Posts and 
Telecommunications, China

MO-A1.2P.10 16:40
Focused Array Antenna Using Subarrays
Peng-Fa Li, Shi-Wei Qu, Run-Liang Xia, University of Electronic Science and 
Technology of China, China
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 Monday, July 20 13:20 - 16:40
 MO-A2.1P  Salon E

Metasurface and Metamaterial Applications
Session Co-Chairs: Scott Rudolph, Naval Research Laboratory; Filiberto 
Bilotti, Rome Tre

MO-A2.1P.1 13:20
Novel Metamaterial Absorber with Fractal Elements
Te-Kao Wu, FSS, EM, and Antenna Consulting, United States

MO-A2.1P.2 13:40
Pancharatnam-Berry Metasurfaces with Giant Nonlinear Response
Mykhailo Tymchenko, Andrea Alù, University of Texas at Austin, United States

MO-A2.1P.3 14:00
Cylindrical Near-Field Directing Shell
Brian Raeker, Scott Rudolph, Naval Research Laboratory, United States

MO-A2.1P.4 14:20
Using Signal Estimation for Near-Field Plate Optimization
Erik Gamez Rodriguez, David Schurig, Gianluca Lazzi, University of Utah, United 
States

MO-A2.1P.5 14:40
Aberration-Free Planar Focusing based on Parity-Time Symmetric 
Nonlocal Metamaterials
Francesco Monticone, Andrea Alù, University of Texas at Austin, United States; 
Constantinos Valagiannopoulos, Aalto University, Finland

Break 15:00

MO-A2.1P.6 15:20
Beamforming bow-tie antenna for Millimeter-wave Applications using 
Metamaterial Lens
Abdolmehdi Dadgarpour, Behnam Zarghooni, Tayeb A. Denidni, Institut National de 
la Recherche Scientifique (INRS), Canada

MO-A2.1P.7 15:40
Complete transmission through short waveguide bends using connected 
bi-omega particles
Davide Ramaccia, “RomaTre” University, Italy; Mirko Barbuto, “Niccolò Cusano” 
University, Italy; Filiberto Bilotti, Alessandro Toscano, “RomaTre” University, Italy

MO-A2.1P.8 16:00
Frequency Selective Transmission through Waveguides with ENZ Sections
Navid Pourramzan Gandji, George Semouchkin, Elena Semouchkina, Michigan 
Technological University, United States

MO-A2.1P.9 16:20
Ring Resonances in Groove Gap Waveguides with Application to Slot 
Array Antennas
Alejandro Jimenez Saez, Alejandro Valero-Nogueira, Jose Ignacio Herranz-Herruzo, 
Vicent Miquel Rodrigo-Peñarrocha, Universitat Politècnica de València, Spain

B  Monday, July 20 13:20 - 17:00
 MO-UB.1P  Salon F

Nanoantenna Considerations
Session Co-Chairs: Nader Behdad, University of Wisconsin-Madison; 
Andrey Miroshnichenko, Australian National University

MO-UB.1P.1 13:20
A Reduced Order Admittance Model for Longitudinally Loaded Plasmonic 
Nanorod Antennas
Anastasios Panaretos, Douglas H. Werner, Pennsylvania State University, United 
States

MO-UB.1P.2 13:40
Analysis and Design of an Optical Trapped Nanodipole Using Plasmonic 
Core-shell Particles
Anastasios Panaretos, Douglas H. Werner, Pennsylvania State University, United 
States

MO-UB.1P.3 14:00
Study on the Long Range Active Coated Nano Particles
Junping Geng, Ronghong Jin, Xianling Liang, Shanghai Jiao Tong University, China; 
Richard W. Ziolkowski, University of Arizona, United States

MO-UB.1P.4 14:20
Quantum Nanoantenna for Tunability, Mixing, Rectification, and 
Harmonic Sensing 
Pai-Yen Chen, Wayne State University, United States; Mohamed Farhat, King 
Abdullah University of Science and Technology, Saudi Arabia

MO-UB.1P.5 14:40
Directional Control of Second-Harmonic Generation from a Metal 
Nanoparticle
Xiaoyan Xiong, Li Jun Jiang, Wei E.I. Sha, Yat Hei Lo, University of Hong Kong, Hong 
Kong SAR of China

Break 15:00

MO-UB.1P.6 15:20
Generation of Terahertz Radiation with Optical Heterodyne by 
Nanoantenna-Coupled Tunneling Devices
Pai-Yen Chen, Wayne State University, United States; Mohamed Farhat, King 
Abdullah University of Science and Technology, Saudi Arabia

MO-UB.1P.7 15:40
Polarizability Tensors of Carbon Nanotubes and Graphene Sheets with 
Realistic Shapes
Ahmed Hassan, National Institute of Standards and Technology/UARK, United 
States; Fernando Vargas-Lara, Jack Douglas, Edward Garboczi, National Institute of 
Standards and Technology, United States

MO-UB.1P.8 16:00
Electromagnetic Scattering Properties of Individual Carbon Nanotubes 
with Realistic Three Dimensional Shapes
Ahmed Hassan, National Institute of Standards and Technology/UARK, United 
States; Fernando Vargas-Lara, Jack Douglas, Edward Garboczi, National Institute of 
Standards and Technology, United States

MO-UB.1P.9 16:20
Electromagnetic Scattering from Multiple Carbon Nanotubes with 
Experimentally Determined Shapes and Distributions
Ahmed Hassan, National Institute of Standards and Technology/UARK, United 
States; Fernando Vargas-Lara, Bharath Natarajan, National Institute of Standards 
and Technology, United States; Noa Lachman, Doug Jacobs, Brian Wardle, 
Massachusetts Institute of Technology, United States; Renu Sharma, J. Alexander 
Liddle, Jack Douglas, Edward Garboczi, National Institute of Standards and 
Technology, United States

MO-UB.1P.10 16:40
Enhancement of Carbon Nanotube Antenna With Gas Sensor Capabilities 
Through Chemical Functionalization
Steven Keller, Jinting Liu, Amir Zaghloul, Army Research Laboratory, United States
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 Monday, July 20 13:20 - 17:00
 MO-A4.1P  Seymour

Propagation and Scattering in Complex Media
Session Co-Chairs: Branko Kolundzija, University of Belgrade; Jayanti 
Venkataraman, Rochester Institute of Technology

MO-A4.1P.1 13:20
A Statistical Study of Dyadic Angular Spectrum in Random Scattering 
Environments
Jie Xu, Loyola Marymount University, United States

MO-A4.1P.2 13:40
Experimental Characterization of Impulsive Noise in a Railway 
Environment
Bertrand Nkakanou, Gilles Y. Delisle, Université Laval, Canada; Nadir Hakem, 
Université du Québec en Abitibi-Témiscamingue, Canada

MO-A4.1P.3 14:00
Opportunistic Crowd Sensing in WiFi-enabled Indoor Areas
Fabrizio Robol, Federico Viani, Alessandro Polo, Enrico Giarola, Paola Garofalo, 
Cristian Zambiasi, Andrea Massa, ELEDIA Research Center, University of Trento, Italy

MO-A4.1P.4 14:20
Wireless Coverage Optimization for Robotic Swarm in Emergency 
Scenario
Federico Viani, Enrico Giarola, Paolo Rocca, Giacomo Oliveri, Andrea Massa, ELEDIA 
Research Center, University of Trento, Italy

MO-A4.1P.5 14:40
Preliminary Study on the Use of Complex Media for Antenna 
Characterization
Mouad Djedidi, Florian Monsef, Andrea Cozza, UMR 8507 – UPSud, CentraleSupélec, 
CNRS, UPMC, France

Break 15:00

MO-A4.1P.6 15:20
Propagation and Scattering in a Microwave Plasma Chamber 
Eric Peterson, Vijay Katta, Jayanti Venkataraman, Rochester Institute of Technology, 
United States; Merritt Funk, Megan Doppel, Jianping Zhao, Tokyo Electron America, 
United States

MO-A4.1P.7 15:40
A Hybrid Perturbational and Transformational Electromagnetics 
Approach for Modeling Rough Surface Scattering Problems
Mustafa Kuzuoglu, Middle East Technical University, Turkey; Ozlem Ozgun, 
Hacettepe University, Turkey

MO-A4.1P.8 16:00
Modeling Electromagnetic Scattering from Random Array of Objects by 
Form Invariance of Maxwell’s Equations
Ozlem Ozgun, Hacettepe University, Turkey; Mustafa Kuzuoglu, Middle East 
Technical University, Turkey

MO-A4.1P.9 16:20
Full-Wave Simulation of Propagation in Human Crowds
Miroslav Veljovic, Dragan Olcan, Branko Kolundzija, University of Belgrade, Serbia

MO-A4.1P.10 16:40
Fast Solution of Volume Integral Equations with Complex Materials
Jie Zhang, Si Cong Yan, Chun Xia Yang, Mei Song Tong, Tongji University, China

F  Monday, July 20 13:20 - 17:00
 MO-UF.1P  McKenzie

Advances in Environmental Modeling for RF Propagation
Session Co-Chairs: Tracy Haack, Naval Research Laboratory; Paul 
Frederickson, Naval Postgraduate School

MO-UF.1P.1 13:20
An Overview of EM Propagation Research at the Naval Research 
Laboratory
Teddy R. Holt, James Hansen, Tracy Haack, Naval Research Laboratory, United States

MO-UF.1P.2 13:40
The Impact of Assimilation of Unmanned Aerial System Observations 
on Numerical Weather Prediction Modeling of Modified Refractivity and 
Electromagnetic Propagation
David D. Flagg, University Corporation for Atmospheric Research, United States; 
Tracy Haack, James D. Doyle, Teddy R. Holt, Clark M. Amerault, Naval Research 
Laboratory, United States; Daniel Geiszler, Science Applications International 
Corporation, United States; Jason Nachamkin, Daniel P. Tyndall, Naval Research 
Laboratory, United States

MO-UF.1P.3 14:00
Influence of the refractivity profiles vertical resolution on the assessment 
of propagation effects within the Marine Surface Boundary Layer (MSBL)
Jacques Claverie, Centre de Recherches des Ecoles de St-Cyr Coetquidan, France

MO-UF.1P.4 14:20
Sensitivity of EM Propagation to Blending the Surface Layer with the 
Upper Air Environment
Tracy Haack, Naval Research Laboratory, United States; David D. Flagg, UCAR 
Visiting Scientist Program, United States; Katherine Horgan, William Thornton, Naval 
Surface Warfare Center, United States

MO-UF.1P.5 14:40
Further Improvements and Validation for the Navy Atmospheric Vertical 
Surface Layer Model (NAVSLaM) 
Paul Frederickson, Naval Postgraduate School, United States

Break 15:00

MO-UF.1P.6 15:20
An Investigation Into the Effects of Sea Surface Roughness on RF 
Propagation in Evaporation Ducting Environments
Jonathan Gehman, Andrew Blackburn, Khadir Griffith, Thomas Hanley, Michael 
Newkirk, Johns Hopkins University Applied Physics Laboratory, United States

MO-UF.1P.7 15:40
Characterizing Evaporative Duct Properties and Their Impact on 
Electromagnetic Propagation
Robin Corey Cherrett, Qing Wang, Naval Postgraduate School, United States

MO-UF.1P.8 16:00
Modeled Evaporation Duct Climatology in a Limited Area Using Multiple 
Data Sources
Denny Alappattu, Qing Wang, Naval Postgraduate School, United States; John 
Kalogiros, National Observatory of Athens, Greece; Ryan Yamaguchi, University of 
California, Irvine, United States

MO-UF.1P.9 16:20
A Comparison of Refractivity Profiles at Radio Frequency and Infrared 
Wavelengths for Classic Atmospheric Boundary Layer Structures
Robert Marshall, Mount Pleasant Meteorology, United States

MO-UF.1P.10 16:40
Modeling Electromagnetic Propagation Over Water from Correlated 
Environmental Data and Neural Network Models
Richard Giannola, Thomas Hanley, Joseph Warfield, Johns Hopkins University 
Applied Physics Laboratory, United States
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 Monday, July 20 13:20 - 17:00
 MO-A5.1P  Salon 1

MIMO Channel Measurements and Performance 
Evaluations
Session Co-Chairs: Lars Foged, Microwave Vision Group, Italy; Sean Hum, 
University of Toronto

MO-A5.1P.1 13:20
2x2 MIMO Downlink OTA Measurement based on CTIA Guidelines
Alessandro Scannavini, Lars Jacob Foged, Microwave Vision Group, Italy; John 
Estrada, Nicolas Gross, MVG Inc. Americas, United States

MO-A5.1P.2 13:40
PAS Control in a Reconfigurable OTA Chamber
Rashid Mehmood, Jon Wallace, Michael Jensen, Brigham Young University, United 
States

MO-A5.1P.3 14:00
A Base Station Correlation-Controlled Bilateral Emulator for MIMO-OTA
Kazuhiro Honda, Toshihiko Kabeya, Kento Karitani, Kun Li, Koichi Ogawa, Toyama 
University, Japan; Yoshio Koyanagi, Hiroshi Sato, Ritsu Miura, Panasonic System 
Networks Co., Ltd., Japan

MO-A5.1P.4 14:20
Measured 2x2 MIMO UHF Channels in an Urban Environment
Michael Daly, Marcos Ontiveros, Jeffery Allen, Kristopher Buchanan, Diana Arceo, 
Space and Naval Warfare Systems Center, Pacific, United States

MO-A5.1P.5 14:40
Variability of Ellipticity Statistic of MIMO Indoor Radio Channels with 
Antenna Orientation Angle
Hassan El-Sallabi, Mohamed Abdallah, Texas A&M University at Qatar, Qatar; Jean-
Francois Chamberland, Texas A&M University, United States; Khalid Qaraqe, Texas 
A&M University at Qatar, Qatar

Break 15:00

MO-A5.1P.6 15:20
Performance evaluation of massive MIMO using cylindrical array in a 
real microcell environment
Ryochi Kataoka, Kentaro Nishimori, Niigata University, Japan; Ngochao Tran, Tetsuro 
Imai, NTT DOCOMO INC., Japan

MO-A5.1P.7 15:40
Channel Capacity under Measurement-based Model for Cooperative 
Vehicular Ad Hoc Networks
Ruifeng Chen, Beijing Jiaotong University, China; Zhengguo Sheng, University of 
Sussex, United Kingdom; Minming Ni, Zhangdui Zhong, Beijing Jiaotong University, 
China; David Michelson, University of British Columbia, Canada

MO-A5.1P.8 16:00
Antenna Decision Method for Downlink Multiuser MIMO Systems with 
Receive Antenna Allocation
Tomoki Murakami, Yasushi Takatori, Masato Mizoguchi, NTT Corporation, Japan; 
Fumiaki Maehara, Waseda university, Japan

MO-A5.1P.9 16:20
Performance of LTE Communication System in Correlated Rayleigh 
Channel with Different Antenna Configurations
Nessrine Smaili, EMP, Algeria; Khalida Ghanem, Centre de développement des 
technologies avancées, Algeria; Mustapha Djeddou, EMP, Algeria

MO-A5.1P.10 16:40
Measured MIMO Channel Capacity of a Virtual Colocated Tri-polarized 
Loop Antenna 
Dazhi Piao, Lingyu Yang, Huaqing Zhang, Jianxun Su, Zengrui Li, Communication 
University of China, China

 Monday, July 20 13:20 - 17:40
MO-WS.1P  Salon 2

Industry Workshop: Antennas Systems for Terrestrial, 
Aircraft, Satellite and Deep-space Applications II
Session Co-Chairs: Sudhakar Rao, Northrop Grumman Aerospace Systems; 
Goutam Chattopadhyay, NASA Jet Propulsion Laboratory

MO-WS.1P.1 13:20
Research and Development of Engineered Surfaces at the 
Communications Research Centre Canada
Jonathan Ethier, Reza Chaharmir, Jafar Shaker, Nicolas Gagnon, Aldo Petosa, 
Communications Research Centre Canada, Canada

MO-WS.1P.2 14:00
Advanced Antenna Systems for 21st Century Satellite Communications 
Payloads
Sudhakar K Rao, Northrop Grumman, United States

MO-WS.1P.3 14:40
Connected Arrays from Microwave to THz Frequencies in Ten Years
Andrea Neto, Daniele Cavallo, Delft University of Technology, Netherlands

Break 15:20

MO-WS.1P.4 15:40
A Quick-Start Guide for CubeSat Antenna Selection
Vaughn Cable, Jet Propulsion Laboratory, United States

MO-WS.1P.5 16:20
RF Characteristics of Large Antennas with Radomes
Roland Schwerdtfeger, General Dynamics-Mission Systems, United States

MO-WS.1P.6 17:00
SATCOM Communication Link Performance Optimization by Linear 
Programming
Tommy Lam, State University of New York in Binghamton, United States
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 Monday, July 20 13:20 - 17:00
 MO-A5.2P  Salon 3

Antennas Manufactured with Additive Technologies
Session Co-Chairs: Pedram Mousavi, University of Alberta; Constantine 
Sideris, California Institute of Technology

MO-A5.2P.1 13:20
CPW-Fed 3D Cubic Folded Annular Slot Antenna
Souren Shamsinejad, Pedram Mousavi, University of Alberta, Canada; Franco De 
Flaviis, University of California, Irvine, United States

MO-A5.2P.2 13:40
Transparent and Stretchable Chipless RFID Fabricated Using Silver 
Nanowire and 3D Printed Mask
Taehee Jang, L. Jay Guo, University of Michigan, United States

MO-A5.2P.3 14:00
Design and implementation of a 3D printed discone antenna for TV 
broadcasting system
Ricardo Gonçalves, Pedro Pinho, Nuno Carvalho, Instituto de Telecomunicações, 
Portugal

MO-A5.2P.4 14:20
Application of 3-D Metal-Direct-Printing Technique for Waveguide 
Antenna Fabrication
Guan-Long Huang, Tan-Huat Chio, Tat-Soon Yeo, National University of Singapore, 
Singapore; Shi-Gang Zhou, Northwestern Polytechnical University, China

MO-A5.2P.5 14:40
Automated Design of a 3D Printed Waveguide Surface Coupler
Constantine Sideris, California Institute of Technology, United States; Chen Yang, 
Sung-Yueh Wu, Firas Sammoura, Liwei Lin, University of California, Berkeley, United 
States; Ali Hajimiri, California Institute of Technology, United States; Elad Alon, 
University of California, Berkeley, United States

Break 15:00

MO-A5.2P.6 15:20
Deficiencies in Printed FSS Intended for Application in Smart Buildings
Badredin. M Turki, Edward A Parker, University of Kent, United Kingdom; Rachel 
Saunders, Joseph S.R. Wheeler, Stephe G Yeates, University of Manchester, United 
Kingdom; John C Batchelor, University of Kent, United Kingdom

MO-A5.2P.7 15:40
Design of a Wideband and Low-Profile Monopulse Array Fabricated by 
3-D Metal Printing Technique
Guan-Long Huang, Tan-Huat Chio, Tat-Soon Yeo, National University of Singapore, 
Singapore; Shi-Gang Zhou, Northwestern Polytechnical University, China

MO-A5.2P.8 16:00
A 3D Printed Helical Antenna with Integrated Lens
Muhammad Fahad Farooqui, Atif Shamim, King Abdullah University of Science and 
Technology, Saudi Arabia

MO-A5.2P.9 16:20
Operation of 8-wavelength-radius 2-layer lenses
Derek Gray, Xi’an Jiatong Liverpool University, China; Nasiha Nikolic, CSIRO, 
Australia; John Thornton, Antennas Research, United Kingdom

MO-A5.2P.10 16:40
A Novel 3-D Printed Electrmagnetic Bandgap Structure for Parallel Plate 
Mode Suppression in Microstrip Circuit Packages
Yongrong Shi, Nanjing University of Science and Technology, China; Wanchun Tang, 
Jiawei Zhou, Wei Zhuang, Nanjing Normal University, China

 Monday, July 20 13:20 - 17:00
 MO-A3.1P  Oak 1/2

FDTD Methods
Session Co-Chairs: Dan Jiao, Purdue University; Traian Dogaru, U.S. Army 
Research Laboratory

MO-A3.1P.1 13:20
A Rotated Subgrid for 3D FDTD
Christopher Railton, University of Bristol, United Kingdom

MO-A3.1P.2 13:40
Finite FSS Structure Analysis Using a Hybrid High Order FDTD and 
subgridding Method
Longjian Zhou, Feng Yang, University of Electronic Science and Technology of China, 
China

MO-A3.1P.3 14:00
A conservative FDTD M(2,4) scheme in 3D without time step reduction 
for reducing dispersion
Nicolas Bui, Christophe Guiffaut, Alain Reineix, XLIM Institute, France; Philippe 
Pouliguen, DGA/DS/MRIS, France

MO-A3.1P.4 14:20
Constructing Nonstandard and High Order FDTD Schemes in 
Cylindrical Coordinates Using Spectral Domain and Modified Equation 
Methodologies
Bezalel Finkelstein, Raphael Kastner, Tel Aviv University, Israel

MO-A3.1P.5 14:40
On the Low-Frequency Breakdown of FDTD
Md Gaffar, Dan Jiao, Purdue University, United States

Break 15:00

MO-A3.1P.6 15:20
Three-Step LOD-FDTD Method Including Lumped Resistors and Its 
Stability Analysis
Yong-Dan Kong, Qing-Xin Chu, South China University of Technology, China

MO-A3.1P.7 15:40
Accurate Matrix-Free Time-Domain Method with Traditional Vector Bases 
in Unstructured Meshes
Jin Yan, Dan Jiao, Purdue University, United States

MO-A3.1P.8 16:00
A Hybrid FDTD-SIE Approach for Radar Imaging System Simulation
Traian Dogaru, DaHan Liao, Army Research Laboratory, United States

MO-A3.1P.9 16:20
A New Explicit and Unconditionally Stable FDTD Method for Analyzing 
General Lossy Problems
Md Gaffar, Dan Jiao, Purdue University, United States

MO-A3.1P.10 16:40
A New SIMD-based FDTD Meshing Algorithm Used for FDTD Simulation 
of Aircraft Platform
Yang Guo, Xiang-Hua Wang, Jun Hu, Zhejiang University, China; Lian-Dong Wang, 
State Key Lab of Complex Electromagnetic Environment Effects on Electronic and 
Information System, China; Wen-Yan Yin, Zhejiang University, China
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 Monday, July 20 13:20 - 15:00
 MO-A5.3P  Cypress 2

Antennas for Biomedical Applications
Session Co-Chairs: Koichi Ito, Chiba University; George Shaker, University 
of Waterloo

MO-A5.3P.1 13:20
Development of Compact Three-Dimensional Unidirectional Ultra-
Wideband Antennas for Portable Microwave Head Imaging Systems
Ahmed Toaha Mobashsher, Amin M. Abbosh, University of Queensland, Australia

MO-A5.3P.2 13:40
Miniaturized UWB Antipodal Vivaldi Antenna for a Mechatronic Breast 
Cancer Imaging System 
Ali Molaei, Ashkan Ghanbarzadeh Dagheyan, Juan Heredia Juesas, Jose Angel 
Martinez Lorenzo, Northeastern University, United States

MO-A5.3P.3 14:00
Switched Sensor Array for Near-field Microwave Imaging of Tissue
Alex Beaverstone, Natalia Nikolova, McMaster University, Canada

MO-A5.3P.4 14:20
A polycarbonate RFID tag for blood chain tracking
Alessandro Fanti, Roberto Secci, Gianluca Boi, Sergio Casu, Giovanni Andrea Casula, 
Giuseppe Mazzarella, Giorgio Montisci, University of Cagliari, Italy

MO-A5.3P.5 14:40
Energy Harvesting System Integrated on Wearable Contact Lens
Luyao Chen, George Shaker, Safieddin Safavi-Naeini, University of Waterloo, Canada

 Monday, July 20 15:20 - 16:40
 MO-A5.4P  Cypress 2

Antenna Design and SAR Reduction
Session Co-Chairs: Raj Mittra, Pennsylvania State University; Danilo 
Erricolo, University of Illinois, Chicago

MO-A5.4P.1 15:20
SAR Reduction of Multi-Band Antenna by Using Partially Reflective 
Surface
Jongsung Kim, Kyungsung University, Republic of Korea; Mohamed Abdel-Mageed, 
Chiara Pelletti, Raj Mittra, Pennsylvania State University, United States; Long Li, 
Xidian University, China

MO-A5.4P.2 15:40
Low-SAR Hexa-Band Antenna for Mobile Applications
Guo Liu, Pennsylvania State University, United States; Xidian University, 
China; Chiara Pelletti, Pennsylvania State University, United States; Raj Mittra, 
Pennsylvania State University; University of Central Florida, United States

MO-A5.4P.3 16:00
Penta-Band PIFA for SAR Reduction for Mobile and WLAN Applications 
Using R-Card
Mohamed Abdel-Mageed, Chiara Pelleti, Pennsylvania State University, United 
States; Raj Mittra, Pennsylvania State University; Central Florida University, United 
States

MO-A5.4P.4 16:20
A combo antenna structure for reducing SAR of mobile handset for LTE/
WLAN applications
Chia-Mei Peng, I-Fong Chen, Zong-Han Jiang, Heng-Yi Liao, Jinwen University of 
Science and Technology, Taiwan

 Monday, July 20 13:20 - 15:00
 MO-A1.3P  Cypress 1

Circularly Polarized Antennas
Session Co-Chairs: Hisamatsu Nakano, Hosei University; Zhongxiang Shen, 
Nanyang Technological University
MO-A1.3P.1 13:20
Investigation of Reduced Height Dual-Polarized Archimedean Spiral 
Antennas with Unidirectional Radiation Patterns
A M.Mehrabani, Lotfollah Shafai, University of Manitoba, Canada

MO-A1.3P.2 13:40
Study of Coupled Split-Ring Resonator Arrays for Circular Polarization 
Selective Surface
Wenxing Tang, George Goussetis, Heriot-Watt University, United Kingdom; Nelson J. G. Fonseca, 
Moltek Consultants Ltd, Netherlands; Hervé Legay, Thales Alenia Space, France; Elena Sáenz, ETH 
Zürich, Netherlands; Peter de Maagt, European Space Agency, Netherlands

MO-A1.3P.3 14:00
Design of a Broadband Circularly-Polarized Lens Antenna with a Linearly 
Polarized Feeder
Yujie Liu, Yuehe Ge, Yinyan Chen, Huaqiao University, China

MO-A1.3P.4 14:20
45° Slant-Polarized Omnidirectional Antenna: Metamaterial-Based 
Loop-Dipole Antenna
Yi Zhang, Zhengzhou Information Science and Technology Institute, China; Zhijun Zhang, Zhenghe 
Feng, Tsinghua National Laboratory for Information Science and Technology, China

MO-A1.3P.5 14:40
Quadrifilar Helical Antenna Analysis Using Circular Array Concept
Pooria Salami, Gholamreza Moradi, Reza Sarraf Shirazi, Amirkabir University of Technology, Iran

 Monday, July 20 15:20 - 17:20
 MO-A1.4P  Cypress 1

Antenna Decoupling Techniques
Session Co-Chairs: Buon Kiong Lau, Lund University; Miguel Ferrando-
Bataller, Universitat Politècnica de València
MO-A1.4P.1 15:20
Low Profile Dual Band WLAN Antenna Array for Mobile Terminals
Kun Wang, Thomas Eibert, Technische Universität München, Germany

MO-A1.4P.2 15:40
Isolation Enhancment of Two Planar Monopole Antennas for MIMO 
Wireless Applications
Ayman Isaac, Hussain Al-Rizzo, Ali Hammoodi, Said Abushamleh, University of Arkansas at Little 
Rock, United States; Haider Khaleel, Sonoma State University, United States

MO-A1.4P.3 16:00
Isolation Enhancement of Two Closely Spaced Planar Monopole Antennas 
for Industrial, Scientific, and Medical Applications
Ayman Isaac, Hussain Al-Rizzo, Ali Hammoodi, Said Abushamleh, University of Arkansas at Little 
Rock, United States; Haider Khaleel, Sonoma State University, United States

MO-A1.4P.4 16:20
Design of Compact RF Choke for Suppressing Ground Edge Current in 
LTE Mobile Application
Woo Cheol Choi, Seonho Lim, Young Joong Yoon, Yonsei University, Republic of Korea

MO-A1.4P.5 16:40
Enhancing Isolation between Two Closely Spaced Patch Antennas Using 
Parasitic Elements
Hongye Qi, Xiaoxing Yin, Hongxin Zhao, Southeast University, China; Leilei Liu, Nanjing University 
of Posts and Telecommunications, China

MO-A1.4P.6 17:00
Mutual Coupling Reduction of Dual-frequency Patch Antennas Using a 
Simple Microstrip H-Section
Yantao Yu, Lijun Yi, Xiaoya Liu, Zhaokai Gu, Jinghe Li, Chongqing University, China
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Interactive Forum

Monday, July 20, 14:40 - 16:40 Stanley Park Foyer
Session Co-Chairs: Hans-Dieter Lang, University of Toronto; Neeraj 
Sood, University of Toronto
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 Monday, July 20 14:40 - 16:40
 MOP-A1.1P  Stanley Park Foyer

Broadband Antennas and Systems I

MOP-A1.1P.1 Board 1
Investigation into a Miniaturized, Wideband Yagi-Uda Antenna
Yen B. Le, Sungkyun Lim, Georgia Southern University, United States

MOP-A1.1P.2 Board 2
Wideband Array for C, X, and Ku-Band Applications with 5.3:1 Bandwidth
Markus Novak, Ohio State University, United States; Félix Miranda, NASA Glenn 
Research Center, United States; John L. Volakis, Ohio State University, United States

MOP-A1.1P.3 Board 3
Antenna Characterization for the Wideband Instrument for Snow 
Measurements (WISM)
Kevin Lambert, Vantage Partners, LLC, United States; Félix Miranda, Robert 
Romanofsky, NASA Glenn Research Center, United States; Timothy Durham, Harris 
Corporation, United States; Kenneth Vanhille, Nuvotronics, United States

MOP-A1.1P.4 Board 4
Design of an 8-40 GHz Antenna for the Wideband Instrument for Snow 
Measurements (WISM)
Timothy Durham, Harris GCSD, United States; Kenneth Vanhille, Nuvotronics, United 
States; Christopher Trent, Harris GCSD, United States; Kevin Lambert, Vantage 
Partners, LLC, United States; Félix Miranda, NASA Glenn Research Center, United 
States

MOP-A1.1P.5 Board 5
A Broadband Dual-Polarization Base Station Antenna Element with a 
Coupling Feed
Yuan He, Yejun He, Shenzhen University, China; Manos Tentzeris, Georgia Institute 
of Technology, China

MOP-A1.1P.6 Board 6
Rapid Simulation-Driven Design of UWB Antennas Using Surrogate-
Based Optimization
Adrian Bekasiewicz, Slawomir Koziel, Reykjavik University, Iceland

MOP-A1.1P.7 Board 7
Broadband Fragmented Cylindrical Antennas
Micah D. Gregory, Douglas H. Werner, Pennsylvania State University, United States; 
Donald Matz, William Schuppert, Antenna Research Associates, Inc., United States

MOP-A1.1P.8 Board 8
Broadband Sleeve Antennas with a choke
Takashi Oki, Naobumi Michishita, Hisashi Morishita, National Defense Academy, 
Japan; Masao Sakuma, Sakuma Antenna, Japan

MOP-A1.1P.9 Board 9
A Dual-frequency and Dual-polarization Antenna Design for Long Term 
Evolution Applications
Ting-Jui Huang, Heng-Tung Hsu, Yuan Ze University, Taiwan

MOP-A1.1P.10 Board 10
Time-domain Characteristics of Horizontal Array Antennas Using 
Directive UWB Pulse Radiators
Jae Sik Kim, Young Joong Yoon, Yonsei University, Republic of Korea; Jiheon Ryu, 
Agency for Defense Development, Republic of Korea

 Monday, July 20 14:40 - 16:40
 MOP-A1.2P  Stanley Park Foyer

Broadband Printed Antennas I

MOP-A1.2P.1 Board 11
A Self-Complementary PICA for UWB Applications
Nueri Quasem, University of British Columbia, Canada; Atiqur Rahman, North South 
University, Bangladesh; David Michelson, University of British Columbia, Canada

MOP-A1.2P.2 Board 12
Multi-Objective Optimization for UWB Antennas in Impedance Matching, 
Gain, and Fidelity Factor
Yi-Hsiang Chiu, Yen-Sheng Chen, National Taipei University of Technology, Taiwan

MOP-A1.2P.3 Board 13
Bandwidth Enhancement of a Bent Planar Monopole Antenna by Ground 
Plate Extension
Kyoichi Iigusa, Fumihide Kojima, Hiroyuki Yano, National Institute of Information 
and Communications Technology, Japan

MOP-A1.2P.4 Board 14
A Wideband Printed Bent Monopole Antenna with a Small Ground Plate 
and Basic Study
Kyoichi Iigusa, Fumihide Kojima, Hiroyuki Yano, National Institute of Information 
and Communications Technology, Japan

MOP-A1.2P.5 Board 15
Wideband Circularly Polarized Modified Trapezoidal-shaped Monopole 
Antenna
Roshini John, Nanyang Technological University, Singapore; Nasimuddin 
Nasimuddin, Institute for Infocomm Research (I²R), Singapore; Arokiaswami 
Alphones, Nanyang Technological University, Singapore

MOP-A1.2P.6 Board 16
A Dual Band Dual Polarized Bidirectional Horse Shoe Shape Antenna
Mahima Arrawatia, Maryam Shojaei Baghini, Girish Kumar, Indian Institute of 
Technology Bombay, India

MOP-A1.2P.7 Board 17
UWB Antenna with Quintuple Notch Bands
Yunnan Jin, Jaehoon Choi, Hanyang University, Republic of Korea

MOP-A1.2P.8 Board 18
Compact ACS-Fed Antenna for UWB Applications
Yantao Yu, Lijun Yi, Xiaoya Liu, Zhaokai Gu, Jinghe Li, Chongqing University, China

MOP-A1.2P.9 Board 19
UWB Antenna with Round Steps
Noor Awad, University of Jordan, Jordan; Mohamed Abdelazeez, German Jordan 
University, Jordan

MOP-A1.2P.10 Board 20
Compact Triangular Shaped Printed Monopole Antennas For Bluetooth 
and UWB Applications
Praveen Naidu Vummadisetty, Symbiosis International University, India; Raj Kumar, 
ARDE, India
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 Monday, July 20 14:40 - 16:40
 MOP-A1.3P  Stanley Park Foyer

Broadband Printed Antennas II

MOP-A1.3P.1 Board 21
Conductive Inkjet Printed Ultra-Wideband (UWB) Planar Monopole 
Antenna on Low Cost Flexible PET Substrate Material
Daria Lane, Alejandro Castro, Satish Sharma, San Diego State University, United 
States

MOP-A1.3P.2 Board 22
Wideband printed inverted-F antenna for MIMO system 
Takafumi Fujimoto, Junpei Taguri, Nagasaki University, Japan

MOP-A1.3P.3 Board 23
Double Folded Inverted-L Antenna for Access Points
Jingya Deng, Lixin Guo, Xidian University, China

MOP-A1.3P.4 Board 24
A Novel Dual-Polarized Broadband Planar Antenna for Base Stations
Yuehui Cui, Fuyun Li, Yan Pan, South China University of Technology, China; Yi Fan, 
School of South China University of Technology, China; RongLin Li, South China 
University of Technology, China

MOP-A1.3P.5 Board 25
UWB Ring-shaped Metamaterial Antenna with Modified Phi-shaped SRR
Sameer Kumar Sharma, Ashish Gupta, Raghvendra Kumar Chaudhary, Indian School 
of Mines Dhanbad, India

MOP-A1.3P.6 Board 26
Tulip-like UWB Antenna with Switchable Bull-like Slot for double/triple 
Band Rejection
Mohammad Safarpour, Pejman Rezaei, Somayeh Foroughi, Semnan University, Iran

MOP-A1.3P.7 Board 27
Design of a New Fractal Antenna With CPW-Fed For UWB Application
Djelloul Aissaoui, Tlemcen University, Algeria; A. Tayeb Denidni, National Institute of 
Scientific Research, Canada; Noureddine Boukli Hacen, Tlemcen University, Algeria

MOP-A1.3P.8 Board 28
A Novel CPW-Fed Compact UWB Microstrip Antenna
Xieyong He, Dongya Shen, Qiong Zhou, Xiupu Zhang, Jie Zeng, Yue Lv, Yunnan 
University, China

MOP-A1.3P.9 Board 29
Blade Antenna with Wideband Directivity
Mostafa Salehi, Ayaz Ghorbani, Gholamreza Moradi, Amirkabir University of 
Technology, Iran

 Monday, July 20 14:40 - 16:40
 MOP-A1.4P  Stanley Park Foyer

Broadband Antennas and Systems II

MOP-A1.4P.1 Board 30
A Small Microstrip Antenna for The Digital Television System by Bent 
Topology
Wen-Bin Tsai, Yen-Ting Lin, Yu-Lin Lee, Chien-Jen Wang, National University of 
Tainan, Taiwan

MOP-A1.4P.2 Board 31
Design of constant gain UWB planar antenna using single-layer FSS
Rabia Yahya, Makoto Itami, Tokyo University of Science, Japan

MOP-A1.4P.3 Board 32
Miniaturized Low Profile Antenna Enabled by a Complementary SRR 
Loaded Metasurface
Taiwei Yue, Zhi Hao Jiang, Douglas H. Werner, Pennsylvania State University, United 
States

MOP-A1.4P.4 Board 33
A Compact multi-Resonance Antenna for Wideband/Ultra Wideband 
Applications
Reza Rezaiesarlak, Majid Manteghi, Virginia Polytechnic Institute and State 
University, United States

MOP-A1.4P.5 Board 34
Wideband Dual-Polarized Base Station Antenna With Improved Radiation 
Characteristics
Boliang Liu, Wenbin Qiu, Chang Chen, Weidong Chen, University of Science and 
Technology of China, China

MOP-A1.4P.6 Board 35
A Low Profile IR-UWB Antenna with Conical Radiation Pattern for on-body 
Communications
Wonhong Jeong, Jaehoon Choi, Hanyang University, Republic of Korea

MOP-A1.4P.7 Board 36
Design of a low profile UWB antenna for wearable applications
Juneseok Lee, Jaehoon Choi, Hanyang University, Republic of Korea

MOP-A1.4P.8 Board 37
An Ultra-Wideband Cross-Dipole Antenna With Wide Beam for Dual-
Polarization Applications
Yezhen Li, Xianling Liang, Xudong Bai, Liang Liu, Junping Geng, Ronghong Jin, 
Shanghai Jiao Tong University, China

MOP-A1.4P.9 Board 38
Compact high gain antenna with unbalanced fed inverted L antenna and 
parasitic planes
Mitsuo Taguchi, Yusuke Sasaki, Nagasaki University, Japan

MOP-A1.4P.10 Board 39
A Dielectric Embedded Monopole Antenna for Super Wideband 
Applications
Meng Cao, Zheng-Hui Xue, Wu Ren, Weiming Li, Beijing Institute of Technology, 
China
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 Monday, July 20 14:40 - 16:40
 MOP-A1.5P  Stanley Park Foyer

Spiral and Sinuous Antennas

MOP-A1.5P.1 Board 40
Two Stacked Orthogonally Wound Spirals with Connected Arms
Israel Hinostroza, Régis Guinvarc’h, SONDRA, France; Randy Haupt, Colorado School 
of Mines, United States

MOP-A1.5P.2 Board 41
A UWB Cavity-Backed Compound Power-Archimedean Slot Spiral for 
Body Centric Wireless Communications Applications
Jayson Maldonado Vargas, Rafael Rodríguez Solís, University of Puerto Rico, Puerto 
Rico; Mohamed Elmansouri, Dejan Filipovic, University of Colorado Boulder, United 
States

MOP-A1.5P.3 Board 42
Multi-octave Cavity-Backed Four-Arm Slot Spiral for Multi-Mode Operation
Nathan Jastram, Mohamed Elmansouri, Dejan Filipovic, University of Colorado 
Boulder, United States

MOP-A1.5P.4 Board 43
Enhanced Technique for Miniaturization of Wideband Spiral Antenna
Jihwan Ahn, Jun-Gi Jeong, Hyeongi Hong, Young Joong Yoon, Yonsei University, 
Republic of Korea

MOP-A1.5P.5 Board 44
Archimedean Sprial Antenna With An Integrated Dual Bandstop Response
Jae Jeon, John Chang, Lawrence Livermore National Laboratory, United States; Anh-
Vu Pham, University of California, Davis, United States

MOP-A1.5P.6 Board 45
A Conical Four-Arm Sinuous Antenna
Shufeng Zheng, Xidian University, China; Steven Gao, University of Kent, United 
Kingdom; Zedong Wang, Xueshi Ren, Xidian University, China

MOP-A1.5P.7 Board 46
Conformal, Lightweight Textile Spiral Antenna on Kevlar Fabrics
Jingni Zhong, Asimina Kiourti, John L. Volakis, Ohio State University, United States

MOP-A1.5P.8 Board 47
Investigation of the Effects of Sharp-Ends Removal in the Sinuous 
Antenna Arms on the Radiation Patterns
Yunsu Kang, Kangwook Kim, Gwangju Institute of Science and Technology, Republic 
of Korea

MOP-A1.5P.9 Board 48
A low profile CP antenna based on novel hexagon grids optimization 
model
Luyang Duan, Junping Geng, Ronghong Jin, Xianling Liang, Liang Liu, Jingfeng 
Chen, Chong He, Shanghai Jiao Tong University, China

B  Monday, July 20 14:40 - 16:40
 MOP-UB.1P  Stanley Park Foyer

Nonlinear Media

MOP-UB.1P.1 Board 49
Full-Wave Nonlinear Optical Analyses of Graphene-Based Optoelectronic 
Devices
Jun Niu, Duke University, United States; Ma Luo, Wave Computation Technologies, 
United States; Qing Huo Liu, Duke University, United States

MOP-UB.1P.2 Board 50
Strong Non-Linear Non-Reciprocity Using Leaky-Waves on Multi Quantum 
Well Layers
Dimitrios Sounas, Mikhail A. Belkin, Andrea Alù, University of Texas at Austin, United 
States

MOP-UB.1P.3 Board 51
Asymmetric Polarization Induced by Strong Electric Field on Spherical 
Semiconducting Particles 
Zhijing Hu, Illinois Institute of Technology, United States; Tao Shen, Kunming 
University of Science and Technology, China; Ming Yan, Keysight Technologies, Inc., 
United States; Thomas Wong, Illinois Institute of Technology, United States
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B  Monday, July 20 14:40 - 16:40
 MOP-UB.2P  Stanley Park Foyer

Dispersion-Engineered Periodic Structures and 
Applications

MOP-UB.2P.1 Board 52
High Efficiency Hexagonal Short Backfire Antenna with Hard Walls for 
GPS Satellite Antennas
Erik Lier, Tom Hand, Bonnie Martin, Lockheed Martin, United States

MOP-UB.2P.2 Board 53
Spatiotemporally modulated antennas
Yakir Hadad, Jason Soric, Andrea Alù, University of Texas at Austin, United States

MOP-UB.2P.3 Board 54
Novel Cavities: Bound States in the Continuum in Dielectric Resonators
Thomas Lepetit, Boubacar Kante, University of California, San Diego, United States

MOP-UB.2P.4 Board 55
Tunable Fano Resonance in Graphene Based Periodic Structure
Hadi Amarloo, Safieddin Safavi-Naeini, University of Waterloo, Canada

MOP-UB.2P.5 Board 56
Planar Triple-Band Monopole Antenna with 2-D Photonic Crystal 
Structure for LMDS (27.5-31.3 GHz), V-Band (40-75 GHz) and WiGig 
(57-66 GHz) Applications
Mahmoudreza Dadras, Pejman Rezaei, Mohammad Danaie, Semnan University, 
Iran

MOP-UB.2P.6 Board 57
Dispersion Engineering via Nonlocal Transformation Optics
Massimo Moccia, Giuseppe Castaldi, Vincenzo Galdi, University of Sannio, Italy; 
Andrea Alù, University of Texas at Austin, United States; Nader Engheta, University 
of Pennsylvania, United States

End of Monday Afternoon Interactive Forum
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 Tuesday, July 21 08:00 - 12:00
 TU-SP.1A Special Session Salon A

Compressive Sensing and Applications in Antennas and 
Imaging Technologies
Session Co-Chairs: Ozlem Kilic, Catholic University of America; Aly Fathy, 
University of Tennessee
TU-SP.1A.1 08:00
Advances on Compressive Sensing Based Approaches for Inverse 
Scattering 
Lorenzo Poli, ELEDIA Research Center, University of Trento, Italy; Toshifumi 
Moriyama, University of Nagasaki, Japan; Giacomo Oliveri, Federico Viani, Andrea 
Massa, ELEDIA Research Center, University of Trento, Italy

TU-SP.1A.2 08:20
Imaging Breast Cancer in a Hybrid DBT / NRI System using Compressive 
Sensing
Richard Obermeier, Juan Heredia Juesas, Jose Angel Martinez Lorenzo, Northeastern 
University, United States

TU-SP.1A.3 08:40
Compressive Sensing Based Approach for Detection of Human 
Respiratory Rate
Vinh Dang, Tuan Phan, Ozlem Kilic, Catholic University of America, United States

TU-SP.1A.4 09:00
CS-based SAR and MIMO Radar Imaging of Intra-wall and Through-wall 
Targets
Ahmad Hoorfar, Villanova University, United States; Wenji Zhang, Checkpoint 
Systems Inc., United States

TU-SP.1A.5 09:20
Towards Smarter Faster UWB Transceivers
Haofei Wang, Beijing Institute of Technology, China; Vinh Dang, Catholic University 
of America, United States; Linyun Ren, Aly E. Fathy, University of Tennessee, United 
States; Erke Mao, Beijing Institute of Technology, China; Ozlem Kilic, Catholic 
University of America, United States

Break 09:40
TU-SP.1A.6 10:00
Comparison of Methods for Reflectarray Diagnostic from Far Field 
Measurements
Benjamin Fuchs, Laurent Le Coq, Laurent Ferro-Famil, University of Rennes 1 - IETR, 
France; Marco Donald Migliore, University of Cassino, Italy

TU-SP.1A.7 10:20
Fast Multistatic Fourier-based Forward and Inverse Operators for 
Compressive Sensing Imaging
Yolanda Rodriguez Vaqueiro, Northeastern University, United States; Yuri Álvarez, 
Universidad de Oviedo, Spain; Borja Gonzalez-Valdes, Northeastern University, 
United States; Fernando Las-Heras, Universidad de Oviedo, Spain; Jose Angel 
Martinez Lorenzo, Northeastern University, United States

TU-SP.1A.8 10:40
Principal Component Analysis (PCA) based compressive sensing 
millimeter wave imaging system
Min Liang, University of Arizona, United States; Ying Li, University of Science and 
Technology of China, China; Mark Neifeld, Hao Xin, University of Arizona, United 
States

TU-SP.1A.9 11:00
A 4K Pixel Terahertz Compressive Sensing Camera
Syed An Nazmus Saqueb, Georgios C. Trichopoulos, Kubilay Sertel, Ohio State 
University, United States

TU-SP.1A.10 11:20
Improved Compressive Sensing with Antenna Directivity for TWRI
Ali Muqaibel, King Fahd University of Petroleum and Minerals, Saudi Arabia

TU-SP.1A.11 11:40
Utilization of the Array Factor for Narrowband Direction of Arrival 
Estimation
Artur Nalobin, Ilona Rolfes, Ruhr-Universität Bochum, Germany

 Tuesday, July 21 08:00 - 12:00
 TU-SP.2A Special Session Salon B

Novel Designs and Applications of Wireless Power 
Transfer
Session Co-Chairs: Bingnan Wang, Mitsubishi Electric Research Labs; 
Sameer Sonkusale, Tufts University

TU-SP.2A.1 08:00
Wireless Power Transmission Methods for Internet of Things
Yoshihiro Kawahara, Yoshiaki Narusue, University of Tokyo, Japan

TU-SP.2A.2 08:20
Optimization and Design Sensitivity of SISO and MISO Wireless Power 
Transfer Systems
Hans-Dieter Lang, Alon Ludwig, Costas D. Sarris, University of Toronto, Canada

TU-SP.2A.3 08:40
Beamforming Planar Loop Array for Wireless Power Transfer
Bo-Hee Choi, Jeong-Hae Lee, Hongik University, Republic of Korea

TU-SP.2A.4 09:00
Study on Perfect Matching Receiving Condition of Infinite Array Antenna 
with Hemispherical Dielectric Resonators
Takayuki Matsumuro, Yohei Ishikawa, Naoki Shinohara, Kyoto University, Japan

TU-SP.2A.5 09:20
Underwater Wireless Energy Transfer Using Resonant Coil Systems
Alex Askari, Joseph Curran, Robert Stark, Kevin Lin, Donald Rule, Naval Surface 
Warfare Center, United States

Break 09:40

TU-SP.2A.6 10:00
Broadband Resonant Wireless Power Transfer Using a Metamaterial 
Resonator Embedded with Non-foster Impedance Circuitry
Guoqing Fu, Sameer Sonkusale, Tufts University, United States

TU-SP.2A.7 10:20
Electric Field Coupling to Short Dipole Receivers in Cavity Mode Enabled 
Wireless Power Transfer
Matthew Chabalko, Alanson Sample, Disney Research Pittsburgh, United States

TU-SP.2A.8 10:40
Design and Testing of Deployable Antennas for Wireless Charging of Low 
Power Sensors
Tuba Yilmaz, Mitos Medical Technologies, Turkey; Regan Zane, Reyhan Baktur, Utah 
State University, United States

TU-SP.2A.9 11:00
Wireless Power Transfer in the Radiating Near-field Region
Ick-Jae Yoon, Chungnam National University, Republic of Korea

TU-SP.2A.10 11:20
A Distributed Retro-Reflective Beamforming Scheme for Wireless Power 
Transmission
Jinmei He, Xin Wang, Lisheng Guo, Nanjing University of Aeronautics and 
Astronautics, China; Shan Shen, Ayia Electronic Tech CO., LTD, China; Mingyu Lu, 
West Virginia University Institute of Technology, United States

TU-SP.2A.11 11:40
Experimental Study on Resonant Wireless Power Transfer to Mechanically 
Flexible Receiver for Wearable Electronics
Aruna Kumara Ranaweera, Jong-Wook Lee, Kyung Hee University, Republic of Korea
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 Tuesday, July 21 08:00 - 12:00
 TU-A1.1A  Salon C

Mutual Coupling in Antenna Arrays
Session Co-Chairs: Branko Kolundzija, University of Belgrade; Abas 
Sabouni, Wilkes University

TU-A1.1A.1 08:00
Mutual Coupling Reduction between Two Monopole Antennas Using 
Fractal Based DGS
Ali Hammoodi, Hussain Al-Rizzo, Ayman Isaac, University of Arkansas at Little Rock, 
United States

TU-A1.1A.2 08:20
Mutual Coupling Suppression in an Array of 2-Layer Self-Excited EBG 
Resonator Antennas
Mehdi Hosseini, David M. Klymyshyn, University of Saskatchewan, Canada

TU-A1.1A.3 08:40
Coupling Reduction of Two Planar Monopole Antennas for Modern 
Wireless Applications
Ayman Isaac, Hussain Al-Rizzo, Ali Hammoodi, Said Abushamleh, University of 
Arkansas at Little Rock, United States; Haider Khaleel, Sonoma State University, 
United States

TU-A1.1A.4 09:00
Mutual-Coupling suppression for 60 GHz MIMO Antenna using 
Metamaterials
Abdolmehdi Dadgarpour, Behnam Zarghooni, Tayeb A. Denidni, Institut National de 
la Recherche Scientifique (INRS), Canada

TU-A1.1A.5 09:20
A Simple Method for Estimation of Mutual Coupling among Minimim 
Scattering Antennas
Branko Mrdakovic, WIPL-D d.o.o, Serbia; Branko Kolundzija, University of Belgrade, 
Serbia

Break 09:40

TU-A1.1A.6 10:00
Sensitivity Analysis of Mutual Coupling Effects in Antenna Arrays 
Through Interval Analysis
Nicola Anselmi, Lorenzo Poli, Paolo Rocca, Federico Viani, Andrea Massa, ELEDIA 
Research Center, University of Trento, Italy

TU-A1.1A.7 10:20
A Dipole Antenna System for Simultaneous Transmit and Receive
Elie Tianang, Dejan Filipovic, University of Colorado Boulder, United States

TU-A1.1A.8 10:40
A Simple Optimization Technique for Reducing Mutual Coupling Between 
Two Coupled Antennas
Mohamed Ezzat, Choon Lee, Southern Methodist University, United States

TU-A1.1A.9 11:00
Mutual Coupling Reduction In Integrated Transmit–Receive Array 
Antennas using High Order DGS Filter
Mahmoud Abdalla, Ibraeem Mohamed, MTC College, Egypt

TU-A1.1A.10 11:20
An Efficient Decoupling Network for Microstrip Phased Array Antenna
Run-Liang Xia, Shi-Wei Qu, Peng-Fa Li, University of Electronic Science and 
Technology of China, China

TU-A1.1A.11 11:40
Mutual Coupling Reduction in Microstrip Phased Array Using Stacked-
Patch Reduced Surface Wave Antenna
Shirin Ramezanzadeh Yazdi, Somayyeh Chamaani, Seyed Arash Ahmadi, K. N. Toosi 
University of Technology, Iran

 Tuesday, July 21 08:00 - 11:40
 TU-A1.2A  Salon D

Wideband and Multiband Dielectric Resonator Antennas
Session Co-Chairs: Stuart Long, University of Houston; Karu Esselle, 
Macquarie University

TU-A1.2A.1 08:00
Partially Enclosed Cylindrical Dielectric Resonator (DR) for Multiband 
Antennas
Konstantinos Pliakostathis, E.T.A.A., Ministry of Labor, Social Security and Welfare, 
Greece; Dariush Mirshekar-Syahkal, University of Essex, United Kingdom

TU-A1.2A.2 08:20
A Low-profile Dielectric Resonator Antenna for Wideband Applications
Shahzad Iqbal Mian, Karu P. Esselle, Macquarie University, Australia

TU-A1.2A.3 08:40
Bidirectional Dielectric Resonator Antenna
Li Ying Feng, Kwok Wa Leung, City University of Hong Kong, Hong Kong SAR of 
China

TU-A1.2A.4 09:00
High Gain Reconfigurable Millimeter-wave Dielectric Resonator Antenna
Jinxin Li, Tayeb A. Denidni, Qingsheng Zeng, Institut National de la Recherche 
Scientifique (INRS), Canada

TU-A1.2A.5 09:20
Design of an Annual Dielectric Loaded Cylindrical Dielectric Resonator 
Antenna for Broadband Monopole-Type Radiation
Yan He, Xiangyu Du, National University of Defense Technology, China; Changjiang 
Deng, Zhenghe Feng, Tsinghua University, China

Break 09:40

TU-A1.2A.6 10:00
Metal-Dielectric Composite Monopole: Novel Quest for Developing an 
Impulse Radiating Antenna
Debarati Ganguly, Lourdes Matha College of Science and Technology, India; Sumesh 
George, St. George’s College, India; Debatosh Guha, University of Calcutta, India; 
Yahia M.M. Antar, Royal Military College of Canada, Canada

TU-A1.2A.7 10:20
Compact and Wideband Dielectric Resonator Antenna
Mohammad Ranjbar Nikkhah, University of Montreal, Canada; Ahmed A. Kishk, 
Concordia University, Canada

TU-A1.2A.8 10:40
Relation between Characteristic Modes and Complex Natural Resonances
Tomás Bernabeu-Jiménez, Universitat Politècnica de València, Spain; Ahmed A. 
Kishk, Concordia University, Canada; Alejandro Valero-Nogueira, Felipe Vico-Bondia, 
Universitat Politècnica de València, Spain

TU-A1.2A.9 11:00
High Efficiency On-Chip Dielectric Resonator Antennna using 
Micromachining Technology
Mai Sallam, Mohamed Serry, American University in Cairo, Egypt; Atif Shamim, 
King Abdullah University of Science and Technology, Saudi Arabia; Walter De Raedt, 
IMEC, Belgium; Sherif Sedky, Zewail City for Science and Technology, Egypt; Guy 
A. E. Vandenbosch, KU Leuven, Belgium; Ezzeldin Soliman, American University in 
Cairo, Egypt

TU-A1.2A.10 11:20
Multi-Objective Design Optimization of Compact Quasi-Isotropic Dielectric 
Resonator Antenna
Adrian Bekasiewicz, Gdansk University of Technology, Poland; Slawomir Koziel, 
Reykjavik University, Iceland
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 Tuesday, July 21 08:00 - 12:00
 TU-A2.1A  Salon E

Metamaterial-Inspired Antennas
Session Co-Chairs: Eva Rajo-Iglesias, University Carlos III of Madrid; Tayeb 
Denidni, National Institute of the Scientific Research (INRS), University 
of Quebec

TU-A2.1A.1 08:00
Supershaped Metamaterial Unit-cells Using the Gielis Formula
Behnam Zarghooni, Abdolmehdi Dadgarpour, Javad Pourahmadazar, Tayeb A. 
Denidni, INRS, Canada

TU-A2.1A.2 08:20
Optimized Self-Diplexed Antenna In Gap Waveguide Technology
Carlos Sanchez Cabello, Eva Rajo-Iglesias, University Carlos III of Madrid, Spain

TU-A2.1A.3 08:40
Metaloop Antenna with a Parasitic Loop
Hisamatsu Nakano, Tomohiro Yoshida, Junji Yamauchi, Hosei University, Japan

TU-A2.1A.4 09:00
Excitation of a Two-arm Metaspiral Antenna
Hisamatsu Nakano, Kenji Anjo, Junji Yamauchi, Hosei University, Japan

TU-A2.1A.5 09:20
Wideband Negative Permeability Structures Based on Split Ring 
Resonators
Takuji Arima, Yuta Aoki, Toru Uno, Yokyo University of Agriculture and Technology, 
Japan

Break 09:40

TU-A2.1A.6 10:00
The Effect Of Periodicity Distance In Electric Field Direction On The 
Resonance Frequency By Using Equivalent Circuit Model And Simulation
Pinar Yasar Orten, ASELSAN Inc., Turkey; Gonul Turhan Sayan, Middle East Technical 
University, Turkey

TU-A2.1A.7 10:20
A Compact CPW-Fed Metamaterial antenna for WLAN/ Wi-Fi Applications
Ashish Gupta, Sameer Kumar Sharma, Raghvendra Kumar Chaudhary, Indian School 
of Mines Dhanbad, India

TU-A2.1A.8 10:40
Metamaterial Inspired Dual-band Antenna with Modified CSRR and EBG 
Loading
Sameer Kumar Sharma, Raghvendra Kumar Chaudhary, Indian School of Mines 
Dhanbad, India

TU-A2.1A.9 11:00
Compact Broadband ZOR and FOR Antenna With Epsilon Negative 
Transmission Line
Liang-Yuan Liu, Bing-Zhong Wang, Ya-Qing Wen, Ren Wang, University of Electronic 
Science and Technology of China, China

TU-A2.1A.10 11:20
A High Gain EBG Backed Slot Antenna Loaded with AnisotropicMu-
Negative Superstrate
Basudev Majumder, Krishnamoorthy Kandasamy, Jayanta Mukherjee, IIT Bombay, 
India; Kamla Prasan Ray, Society for Applied Microwave Electronic Engineering and 
Research, India

TU-A2.1A.11 11:40
Investigation on SRR-loaded Metamaterial Antenna with Different 
Feeding Methods
Sameer Kumar Sharma, Raghvendra Kumar Chaudhary, Indian School of Mines 
Dhanbad, India

 Tuesday, July 21 08:00 - 09:40
 TU-A1.3A  Salon F

Waveguide Slot Arrays II
Session Co-Chairs: Symon Podilchak, Queen’s University, Kingston, 
Ontario, Canada; Robert Paknys, Concordia University
TU-A1.3A.1 08:00
A Simple Parallel-Plate Wave Launcher in Substrate Integrated 
Waveguide Technology
Jose Luis Gomez-Tornero, Alejandro Martinez-Ros, Miguel Angel Martinez Garcia, Alejandro Martinez-
Sala, Technical University of Cartagena, Spain; George Goussetis, Symon K. Podilchak, Heriot-Watt 
University, United Kingdom

TU-A1.3A.2 08:20
8 x 4 SIW Power Divider and Slotted Array Antenna
Orcun Kiris, Ozlem Aydin Civi, Middle East Technical University, Turkey

TU-A1.3A.3 08:40
Ka Band Substrate Integrated Waveguide Slot Array Antenna with High 
Efficiency
Alper Ünal, Oral Dinçer, Meteksan Defence Ind. Inc, Turkey

TU-A1.3A.4 09:00
Slotted Ridged Waveguide Array Designed with A Reflection Cancelling 
Technique for Multibeam Applications in V-Band
Karim Tekkouk, Institut d’Electronique et de Télécommunications de Rennes-Université de Rennes 1, 
France; Jiro Hirokawa, Tokyo Institute of Technology, Japan; Ronan Sauleau, Mauro Ettorre, Institut 
d’Electronique et de Télécommunications de Rennes-Université de Rennes 1, France; Makoto Sano, 
Makoto Ando, Tokyo Institute of Technology, Japan

TU-A1.3A.5 09:20
Design of Dual-frequency Substrate Integrated Waveguide (SIW) Cavity 
Backed Slot Array Antenna
Soumava Mukherjee, Animesh Biswas, Indian Institute of Technology Kanpur, India

 Tuesday, July 21 10:00 - 12:00
 TU-A1.4A  Salon F

Novel and Broadband Slot Antennas
Session Co-Chairs: Pedram Mousavi, University of Alberta; Anna Leese de 
Escobar, SPAWAR System Center Pacific
TU-A1.4A.1 10:00
Compact Size Annular-Ring Slot Antenna with Broad Circularly Polarized 
Bandwidth
Chow-Yen-Desmond Sim, Chin Ku, Feng Chia University, Taiwan; Horng-Dean Chen, National 
Kaohsiung Normal University, Taiwan; Tuan-Yung Han, National Taitung College, Taiwan; Hua-Ming 
Chen, National Kaohsiung University of Applied Sciences, Taiwan

TU-A1.4A.2 10:20
Tapered Slot Waveguide Antenna for Ku-Band Phased Array Applications
Jia-Chi Chieh, Mike Civerolo, Anna Leese de Escobar, Space and Naval Warfare Systems Center, 
Pacific, United States

TU-A1.4A.3 10:40
A Circularly Polarized Monopole Slot Antenna For Multi-System 
Applications
Yen-Ting Lin, Wen-Bin Tsai, Meng-Hong Shih, Chien-Jen Wang, National University of Tainan, Taiwan

TU-A1.4A.4 11:00
Capacitively-Fed Modified Folded Slot Antenna for Body Area Network 
Applications
Emmanuel Valentín, Rafael Rodríguez Solís, University of Puerto Rico, Puerto Rico

TU-A1.4A.5 11:20
An Octave bandwidth circularly polarized printed monopole slot Antenna
Reza Pazoki, Iran University of Science and Technology, Iran; Ali Kiaee, Pedram Mousavi, University 
of Alberta, Canada

TU-A1.4A.6 11:40
Design of a Three-dimensional Folded Slot Antenna with Quasi-Isotropic 
Radiation Pattern
Changjiang Deng, Yue Li, Zhijun Zhang, Zhenghe Feng, Tsinghua University, China
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 Tuesday, July 21 08:00 - 11:20
 TU-A4.1A  Seymour

RCS: Analysis and Measurements
Session Co-Chairs: Majid Manteghi, Virginia Tech; Galen Watts, National 
Radio Astronomy Observatory

TU-A4.1A.1 08:00
A Surface Treatment for Non-Specular Reflection
Galen Watts, National Radio Astronomy Observatory, United States

TU-A4.1A.2 08:20
Forward Scatter Radar Modeling: Effects of Near Field for Canonical 
Targets
Marta Tecla Falconi, Davide Comite, Alessandro Galli, Pierfrancesco Lombardo, Frank 
Silvio Marzano, Sapienza University of Rome, Italy

TU-A4.1A.3 08:40
Empirical Models of the Normalized Radar Cross Section of Monostatic 
Freshwater Clutter
Panos Tzanos, William G. Stevens, Kung-Hau Ding, James Park, Saba Mudaliar, 
Kristopher Kim, Air Force Research Laboratory, United States

TU-A4.1A.4 09:00
Scattering Analysis for PEC and Dielectric Bodies Using Characteristic 
Modes
Yikai Chen, Chao-Fu Wang, National University of Singapore, Singapore

TU-A4.1A.5 09:20
On Scattering Centers of Cone-shaped Targets in Bistatic Mode
Quan-You Qu, Kun-Yi Guo, Xin-Qing Sheng, Beijing Institute of Technology, China; 
Jing Ma, Bin Shi, Cong-Jun Jin, Science and Technology on Space System Simulation 
Laboratory, China

Break 09:40

TU-A4.1A.6 10:00
Vertical Axis Wind Turbine Simulations and Measurements
Marcos Ontiveros, Diana Arceo, Jeffery Allen, Space and Naval Warfare Systems 
Center, Pacific, United States

TU-A4.1A.7 10:20
Radar Scattering Properties of Bicycles at 77 GHz
Domenic Belgiovane, Chi-Chih Chen, Ohio State University, United States

TU-A4.1A.8 10:40
Uniform Diffraction Coefficient for Electromagnetic Scattering by Flat and 
Curved Plates
Divyabramham Kandimalla, Arijit De, Indian Institute of Technology Kharagpur, India

TU-A4.1A.9 11:00
Electromagnetic Scattering from a Buried Sphere in a Two-Layered 
Rough Ground
Seyed Hossein Mirjahanmardi, Parisa Dehkhoda, Ahad Tavakoli, Hasan Zamani, 
Amirkabir University of Technology, Iran

F  Tuesday, July 21 08:00 - 11:40
 TU-UF.1A  McKenzie

Atmospheric Effects on RF Propagation
Session Co-Chairs: Ted Rogers, SPAWAR; Robert Burkholder, The Ohio State 
University

TU-UF.1A.1 08:00
Inverting for maritime propagation environments using proper 
orthogonal modes from radar imagery data
Vasileios Fountoulakis, Christopher Earls, Cornell University, United States

TU-UF.1A.2 08:20
Refractivity Data Fusion
Ana Ascencio, Ted Rogers, Neil Gordon, Space and Naval Warfare Systems Center, 
Pacific, United States; Tracy Haack, Naval Research Laboratory, United States; 
Katherine Horgan, Naval Surface warfare Center, United States

TU-UF.1A.3 08:40
Background covariance of atmospheric duct properties based on 
ensembles
Neil Gordon, Ana Ascencio, Ted Rogers, Space and Naval Warfare Systems Center, 
Pacific, United States; Tracy Haack, Allen Zhao, Naval Research Laboratory, United 
States

TU-UF.1A.4 09:00
Ensemble Prediction of Atmospheric Refractivity Conditions for EM 
Propagation
Qingyun Zhao, Tracy Haack, Naval Research Laboratory, United States; Ted Rogers, 
Neil Gordon, Space and Naval Warfare Systems Center, Pacific, United States; Ian 
Will, Naval Research Laboratory, United States

TU-UF.1A.5 09:20
Application of Ensemble Weather Forecasts to Electromagnetic 
Propagation Modeling
Ian Will, Tracy Haack, Allen Zhao, Naval Research Laboratory, United States

Break 09:40

TU-UF.1A.6 10:00
Subgrid-scale Variability of the Index of Refraction in Different Types of 
Atmospheric Boundary Layers from Large Eddy Simulations
R. Travis Wendt, Qing Wang, Robin Corey Cherrett, Denny Alappattu, Naval 
Postgraduate School, United States; Ted Rogers, Space and Naval Warfare Systems 
Center, Pacific, United States; Ping Zhu, Florida International University, United 
States; Shouping Wang, Naval Research Laboratory, United States

TU-UF.1A.7 10:20
Modeling refractivity fluctuations with random functions
Ted Rogers, Space and Naval Warfare Systems Center, Pacific, United States; Qing 
Wang, Naval Postgraduate School, United States; Shouping Wang, Naval Research 
Laboratory, United States

TU-UF.1A.8 10:40
Global Sensitivity of Radar Wave Propagation Power to Environmental 
Variables for a Parabolic Equation Numerical Simulation in Maritime 
Regions
Nathan E. Lentini, Erin E. Hackett, Coastal Carolina University, United States

TU-UF.1A.9 11:00
CASPER - A New Multidisciplinary Research Initiative on Electromagnetic 
Wave Propagation in the Marine Atmosphere
Qing Wang, Naval Postgraduate School, United States; Robert Burkholder, Ohio 
State University, United States; Joseph Fernando, University of Notre Dame, United 
States; Djamal Khelif, University of California, Irvine, United States; Kipp Shearman, 
Oregon State University, United States; Lian Shen, University of Minnesota, United 
States

TU-UF.1A.10 11:20
EM Propagation System for CASPER East Coast Campaign
Caglar Yardim, Robert Burkholder, Ohio State University, United States
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 Tuesday, July 21 08:00 - 11:20
 TU-A5.1A  Salon 1

UWB STAR, Radar and Surveillance Systems and 
Characterization Thereof
Session Co-Chairs: Steven Weiss, U.S. Army; Ozlem Kilic, Catholic 
University of America

TU-A5.1A.1 08:00
Ultra-Wideband Circularly-Polarized Simultaneous Transmit and Receive 
(STAR) Antenna System
Mohamed Elmansouri, Ehab Etellisi, Dejan Filipovic, University of Colorado, United 
States

TU-A5.1A.2 08:20
Short Time State Space Method for Human Motion Identification
Lingyun Ren, University of Tennessee, United States; Nghia Tran, Catholic University 
of America, United States; Haofei Wang, University of Tennessee, United States; 
Ozlem Kilic, Catholic University of America, United States; Aly E. Fathy, University 
of Tennessee, United States

TU-A5.1A.3 08:40
Angle of Arrival Estimation across a 10:1 Bandwidth Architecture using 
On-Site Coding Receiver
Satheesh Bojja Venkatakrishnan, Abe A. Akhiyat, Elias A. Alwan, Waleed Khalil, John 
L. Volakis, Ohio State University, United States

TU-A5.1A.4 09:00
Ultrawideband Multilayer Printed Antenna Arrays With Wide Scanning 
Capability
Benjamin Riviere, Herve Jeuland, Sylvain Bolioli, Benjamin Gabard, Vincent Gobin, 
ONERA The French Aerospace Lab, France

TU-A5.1A.5 09:20
Study of a UWB Multi-static Radar for Railroad Crossing Surveillance 
Marco Govoni, Rete Ferroviaria Italiana (RFI) S.p.A, Italy; Enrico Maria Vitucci, 
Vittorio Degli Esposti, Francesco Guidi, Giovanni Tartarini, Davide Dardari, University 
of Bologna, Italy

Break 09:40

TU-A5.1A.6 10:00
A non-iterative scheme for sidelobe reductions in random noise and 
deterministic signals
Muhammad Dawood, New Mexico State University, United States; Jim Boehm, 
Independent Consultant, United States; Ehtesham Shareef, New Mexico State 
University, United States

TU-A5.1A.7 10:20
Simultaneous Transmit and Receive System Architecture with Four Stages 
of Cancellation
Kevin Scherer, Stephen Watt, Elias A. Alwan, Abe A. Akhiyat, Brian Dupaix, Waleed 
Khalil, John L. Volakis, Ohio State University, United States

TU-A5.1A.8 10:40
Experimental Evaluation of High-Fidelity High-Data-Rate UWB Antenna 
System
Ahmed Abdelraheem, Mahmoud Abdalla, Hesham Elregaily, Abdelazez Mitkees, MTC 
College, Egypt

TU-A5.1A.9 11:00
Design Of a Ultra Wideband Remote Sensing System Based on Sub-
Harmonic Mixer
Bo Zhang, University of Electronic Science and Technology of China, China; Xiaodong 
Chen, Queen Mary University of London, United Kingdom; Yong Fan, Ge Liu, 
University of Electronic Science and Technology of China, China

C  Tuesday, July 21 08:00 - 11:40
 TU-UC.1A  Salon 2

Imaging and Localization
Session Co-Chairs: Yasuo Kuga, University of Washington; Danilo Erricolo, 
University of Illinois, Chicago

TU-UC.1A.1 08:00
Hard Wall Radar Imaging: Localization of Multiple Objects Shadowed by 
Metallic Walls with Bistatic Mode MIMO Radar System
Ce Zhang, Yasuo Kuga, Akira Ishimaru, University of Washington, United States

TU-UC.1A.2 08:20
A Compact X-Band Collision Avoidance Phased Array Radar System for 
Unmanned Aerial Systems
Jonathan Spencer, Karl F. Warnick, Brigham Young University, United States

TU-UC.1A.3 08:40
Localization of Wireless Devices in Agricultural Fields
Pooyan Abouzar, David Michelson, Maziyar Hamdi, University of British Columbia, 
Canada

TU-UC.1A.4 09:00
A Solid-State C-Band FMCW Sensor System for Precipitation Measurement
Helmut Paulitsch, Graz University of Technology, Austria; Ferenc Dombai, MET-ENV, 
Hungary; Wolfgang Bösch, Graz University of Technology, Austria

TU-UC.1A.5 09:20
Evaluation of Concrete Structures using RF Tomography Techniques
Tadahiro Negishi, Farhad Farzami, Vittorio Picco, Danilo Erricolo, University of Illinois 
at Chicago, United States; Gianluca Gennarelli, Francesco Soldovieri, National 
Research Council, Italy; Lorenzo Lo Monte, Michael C. Wicks, University of Dayton, 
United States; Farhad Ansari, University of Illinois at Chicago, United States

Break 09:40

TU-UC.1A.6 10:00
Numerical Study of Source Localization with Non-Line-of-Sight Effects 
Based on Time Difference of Arrival Method
Mengna Yang, David R. Jackson, Ji Chen, Zubiao Xiong, University of Houston, 
United States; Jeffery T. Williams, Sandia National Laboratories, United States

TU-UC.1A.7 10:20
Noncontact Heartbeat Detection Using UWB Impulse Doppler Radar
Lingyun Ren, Aly E. Fathy, University of Tennessee, United States

TU-UC.1A.8 10:40
Detection of Cracks in Composite Materials Through Factorization Method
Can Suer, Istanbul Technical University, Turkey; Mehmet Abbak, Guray Ali Canli, 
MITOS Medical Electronics Incorporated, Turkey; Ibrahim Akduman, Istanbul 
Technical University, Turkey

TU-UC.1A.9 11:00
Hexagonal Shaped Reciprocal External Cloak With Homogeneous 
Material Properties
Pravallika Vura, Archana Rajput, Kushmanda Saurav, Kumar Vaibhav Srivastava, 
Indian Institute of Technology Kanpur, India

TU-UC.1A.10 11:20
Reconstruction of Dielectric Objects by Contrast Source Inversion Method 
under a Limited Observation
Si Cong Yan, Chun Xia Yang, Peng Zhao, Xin Zhou Zhao, Mei Song Tong, Tongji 
University, China
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 Tuesday, July 21 08:00 - 11:40
 TU-A5.2A  Salon 3

Biomedical Imaging and Detection
Session Co-Chairs: Amin Abbosh, University of Queensland; Hao Xin, 
University of Arizona

TU-A5.2A.1 08:00
Confocal Imaging of Breast Tumor Phantom Using 3-D-Printed Breast 
Phantom 
Hayato Kono, Takumi Sugitani, Hiroshima University, Japan; Xia Xiao, Tianjin 
University, China; Katsuhiro Aritome, Hiroshima University, Japan; Ryo Miyake, 
University of Tokyo, Japan; Takamaro Kikkawa, Hiroshima University, Japan

TU-A5.2A.2 08:20
3D Fan-Beam Model Implimentation in a Hybrid Digital-Breast-
Tomosynthesis Microwave Radar Imaging Breast Cancer Detection 
Algorithm 
Matthew Tivnan, Ann Morgenthaler, Carey Rappaport, Northeastern University, 
United States

TU-A5.2A.3 08:40
Tracking a Biopsy Needle Inside a Breast Using UWB Circular-SAR
Daniel Oloumi, Rambabu Karumudi, Pierre Boulanger, University of Alberta, Canada

TU-A5.2A.4 09:00
Fast Multi-Static Technique for Microwave Brain Imaging
Ali Zamani, Amin M. Abbosh, University of Queensland, Australia

TU-A5.2A.5 09:20
Recent Developments in Antenna Design for Microwave Based Congestive 
Heart Failure Detection Systems
Sasan Ahdi Rezaeieh, Amin M. Abbosh, University of Queensland, Australia

Break 09:40

TU-A5.2A.6 10:00
Effect of Chest Wall on Breast Tumor Detection using Prony’s Method
Marwa Bannis, 6th October University, Egypt; Fatma Elhefnawi, Electronic Research 
Institute and NARSS, Egypt; Hala Abd El Kader, Banha University, Egypt; Khaled 
ElMahgoub, Trimble Navigation / MIT, United States; Atef Elsherbeni, Colorado 
School of Mines, United States

TU-A5.2A.7 10:20
Fabrication of a Realistic Breast Phantom Based on 3D Printing 
Technology for Thermoacoustic Imaging Application in Breast Cancer 
Detection
Xiong Wang, Min Liang, Russell Witte, Hao Xin, University of Arizona, United States

TU-A5.2A.8 10:40
Biomedical imaging system using software defined radio
Konstanty Bialkowski, Jayaseelan Marimuthu, Amin M. Abbosh, University of 
Queensland, Australia

TU-A5.2A.9 11:00
UWB Microwave Breast Cancer Detection with MRI-derived 3-D Realistic 
Numerical Breast Model
Hang Song, Xia Xiao, Zongjie Wang, Tianjin University, China; Takamaro Kikkawa, 
Hiroshima University, Japan

TU-A5.2A.10 11:20
Design of an Imaging Chamber for Biomedical Applications using Bowtie 
Antennas
Muhammad Hassan Khalil, Tsinghua University, China; Xu Jiadong, Northwestern 
Polytechnical University, China; Maokun Li, Fan Yang, Shenheng Xu, Tsinghua 
University, China

 Tuesday, July 21 08:00 - 11:40
 TU-A3.1A  Oak 1/2

Advances in Integral Equation Modeling
Session Co-Chairs: Simon Adrian, Technische Universität München; Kristof 
Cools, University of Nottingham

TU-A3.1A.1 08:00
Efficient Analysis of EM Scattering from 3D Complex Conducting Objects 
Buried under Ground
Min Meng, Yongpin Chen, Wan Luo, Zaiping Nie, Jun Hu, University of Electronic 
Science and Technology of China, China

TU-A3.1A.2 08:20
Investigation of Error Source in Equivalence Principle Algorithm (EPA)
Mojtaba Fallahpour, Weng Cho Chew, University of Illinois at Urbana-Champaign, 
United States

TU-A3.1A.3 08:40
A New Family of Radial Angular Transformations for the Near-Singularity 
Cancellation Technique
Li Li, Kun Wang, Thomas Eibert, Technische Universität München, Germany

TU-A3.1A.4 09:00
Magnetoquasistatic position measurement above earth using the exact 
integral solutions
Darmindra Arumugam, Jet Propulsion Laboratory, United States

TU-A3.1A.5 09:20
Efficient Interpolation Scheme for Multilevel Fast Multipole Algorithm
Chunbei Luo, Yong Zhang, Hai Lin, State Key Lab of CAD&CG, Zhejiang University, 
China

Break 09:40

TU-A3.1A.6 10:00
Hadamard-Finite-Part Simultaneous Infrared and Ultraviolet Self-
regularization of Universal Functions in Electrodynamics
Alireza Baghai-Wadji, University of Cape Town, South Africa

TU-A3.1A.7 10:20
Hadamard-Finite-Part Simultaneous Infrared and Ultraviolet Self-
regularization of Universal Functions in Electrostatic Limit
Alireza Baghai-Wadji, University of Cape Town, South Africa

TU-A3.1A.8 10:40
Performance of Parallel Out-of-Core MoM Accelerated by SSD
Xunwang Zhao, Zhongchao Lin, Yu Zhang, Xidian University, China

TU-A3.1A.9 11:00
Efficient Analysis of Antennas on an Electrically Large Platform
Wei-Jiang Zhao, Institute of High Performance Computing, Singapore

TU-A3.1A.10 11:20
Full-Wave and Approximate Solutions of Large Electromagnetic 
Scattering Problems
Mert Hidayetoglu, Levent Gurel, ABAKUS Computing Technologies, Turkey
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B  Tuesday, July 21 08:00 - 11:20
 TU-UB.1A  Cypress 2

Guided Waves and Waveguiding Structures
Session Co-Chairs: Carey Rappaport, Northeastern University; Symon 
Podilchak, Queen’s University, Kingston, Ontario, Canada

TU-UB.1A.1 08:00
Radio Frequency Electromagnetic Wave Communication in Deep Oil Wells
Ann Morgenthaler, Margery Hines, Carey Rappaport, Northeastern University, United 
States; Amy Duwel, Draper Laboratory, United States

TU-UB.1A.2 08:20
Effective Single HE11 Mode Propagation in Silver-coated Teflon Tubes 
for THz applications
Miguel Navarro-Cía, Imperial College London, United Kingdom; Jeffrey E. Melzer, 
James A. Harrington, Rutgers University, United States; Oleg Mitrofanov, University 
College London, United Kingdom

TU-UB.1A.3 08:40
Analysis and Design of Polarization Sensitive Planar Guides
Symon K. Podilchak, Royal Military College of Canada, Canada; Jafar Shaker, 
Chaharmir Reza, Communications Research Centre, Canada; Yahia M.M. Antar, 
Royal Military College of Canada, Canada

TU-UB.1A.4 09:00
Relative Permittivity Extraction of Textile Materials Based on Ridge Gap 
Waveguide Technology
Shoukry I. Shams, Muhammad M. Tahseen, Ahmed A. Kishk, Concordia University, 
Canada

TU-UB.1A.5 09:20
Multi-Mode Analysis of Dual Ridged Waveguide Systems for Material 
Characterization
Jason Crosby, Milo Hyde IV, Michael Havrilla, Air Force Institute of Technology, United 
States

Break 09:40

TU-UB.1A.6 10:00
Planar lenses by tailoring holey waveguides
Oscar Quevedo-Teruel, Mahsa Ebrahimpouri, KTH Royal Institute of Technology, 
Sweden; Malcolm Ng Mou Kehn, National Chiao Tung University, Taiwan

TU-UB.1A.7 10:20
Design of coupled-line components with the Suspended-Strip Gap 
Waveguide at mm-wave frequencies
Antonio Berenguer, Mariano Baquero-Escudero, Daniel Sánchez-Escuderos, Tomás 
Bernabeu-Jiménez, Felipe Vico, Universitat Politècnica de València, Spain

TU-UB.1A.8 10:40
Phase Characteristics of the Circular Waveguide with an Azimuthally 
Magnetized Ferrite Cylinder and a Dielectric Toroid
Mariana Nikolova Georgieva-Grosse, Consulting and Researcher in Physics and 
Computer Sciences, Germany; Georgi Nikolov Georgiev, University of Veliko Tirnovo, 
Bulgaria

TU-UB.1A.9 11:00
Consideration on Grounded Coplanar Waveguide for RF-MEMS 
Integration
Futoshi Kuroki, Kengo Nakajima, National Institute of Technology, Kure College, 
Japan; Masanori Eguchi, Takeshi Yamakawa, Fuzzy Logic Systems Institute, Japan

 Tuesday, July 21 08:00 - 09:40
 TU-A4.2A  Cypress 1

Scattering from Rough Surfaces
Session Chair: Christophe Bourlier, IETR Laboratory, France

TU-A4.2A.1 08:00
Surface Wave Propagation over a Rough Talus Slope at 160 MHz
Steven Arcone, Daniel Breton, Seth Campbell, Benjamin Barrowes, Nathan Lamie, 
Cold Regions Research and Engineering Laboratory, United States

TU-A4.2A.2 08:20
Scattering from a target above a 1-D ocean-like surface from a fast 
rigorous method
Gildas Kubické, DGA Information Superiority, France; Christophe Bourlier, Sami 
Bellez, IETR - Institut d’Electronique et de Télécommunications de Rennes, France

TU-A4.2A.3 08:40
An efficient Sub-domain Decomposition Iterative Method for the 
scattering from a large highly-conducting rough sea surface
Christophe Bourlier, Sami Bellez, IETR - Institut d’Electronique et de 
Télécommunications de Rennes, France; Gildas Kubické, DGA/DT/MI, France

TU-A4.2A.4 09:00
Backscattering from 3-D Time-evolving Sea Surface and Doppler Spectral 
Analysis
Conghui Qi, Zhiqin Zhao, Wei Yang, University of Electronic Science and Technology 
of China, China; Qing Huo Liu, Duke University, United States

TU-A4.2A.5 09:20
A Novel Method of Simulating Sea Surface of Controlling Reflectivity 
basing on the Bragg Structure
Li Li, Zichang Liang, Shanghai Radio Equipment Institute, China; Wei Gao, Xiaobing 
Wang, Science and Technology on Electromagnetic Scattering Laboratory, China

 Tuesday, July 21 10:00 - 11:40
 TU-A4.3A  Cypress 1

Propagation Through Vegetation
Session Co-Chairs: Iñigo Cuiñas, Univerity of Vigo, Spain; Aria Abubakar, 
Schlumberger

TU-A4.3A.1 10:00
Uncertainty Distribution of Variation of Received Signal Strength Due to 
Seasonal Effect on Coniferous Trees
Hassan El-Sallabi, Polaris Wireless Inc., United States

TU-A4.3A.2 10:20
Large-Scale, Full-Wave Scattering Phenomenology Characterization of 
Realistic Trees
DaHan Liao, Traian Dogaru, Army Research Laboratory, United States

TU-A4.3A.3 10:40
Modeling Indoor Vegetation Re-Radiation Pattern with Dynamic 
Multivariate Polynomial Regressions
Paula Gómez-Pérez, Centro Universitario de la Defensa, Spain; Marcos Crego-García, 
Iñigo Cuiñas, Universidade de Vigo, Spain

TU-A4.3A.4 11:00
Evolution of Received Power Time-Variability Range with Distance at 
Deciduous Forests
Iñigo Cuiñas, Universidade de Vigo, Spain; José Antonio Gay-Fernández, Monet 
Tecnología e Innovación, Spain

TU-A4.3A.5 11:20
An Innovative Approach for Media-based Modulation Based on Time-
varying Plasma
Min Yang, Xiaoping Li, Kai Xie, Yanming Liu, Xidian University, China
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Interactive Forum

Tuesday, July 21, 09:20 - 11:20 Stanley Park Foyer
Session Co-Chairs: Ariel Epstein, University of Toronto; Liang Liang, 
University of Toronto
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 Tuesday, July 21 09:20 - 11:20
 TUP-A1.1A  Stanley Park Foyer

Lens Antennas for mm and Sub-mm Waves

TUP-A1.1A.1 Board 1
A lens-integrated on-chip circular slot antenna for a 240 GHz power 
source in SiGe technology
Janusz Grzyb, Konstantin Statnikov, Neelanjan Sarmah, Ullrich Pfeiffer, Bergische 
Universität Wuppertal, Germany

TUP-A1.1A.2 Board 2
60 GHz Multi Sin-Corrugations Antipodal Fermi Tapered Slot Antenna 
Loaded with a Spherical Lens
Zouhair Briqech, Abdel-Razik Sebak, Concordia University, Canada; Tayeb A. Denidni, 
INRS, Canada

TUP-A1.1A.3 Board 3
Constant Refractive Index Lens Printed Yagi Antenna for Automotive 
Radars
Faris Alsolamy, Ahmed AlAmoudi, Sultan Almorqi, NCSDST-KACST, Saudi Arabia; 
Osama Haraz, Saleh Alshebeili, KACST-TIC, Canada; Abdel-Razik Sebak, Concordia 
University, Canada

TUP-A1.1A.4 Board 4
Wideband Compact Vivaldi Antenna Loaded with Dielectric Lens for 
Millimeter-wave Applications
Muhammad Ashraf, Osama Haraz, KACST Technology Innovation Center in Radio 
Frequency and Photonics for the e-Society, Saudi Arabia; Abdel-Razik Sebak, 
Concordia University, Canada; Saleh Alshebeili, KACST Technology Innovation Center 
in Radio Frequency and Photonics for the e-Society, Saudi Arabia

TUP-A1.1A.5 Board 5
Wide Band MM-Wave, Double-sided Printed Bow-Tie Antenna for Phased 
Array Applications
Meijiao Li, Calvin Domier, Xiaoguang Liu, Neville Luhmann, University of California, 
Davis, United States

TUP-A1.1A.6 Board 6
60 GHz Planar Fresnel Zone Lens
Xiaozhou Wang, Michael Jenning, Dirk Plettemeier, TU Dresden, Germany

TUP-A1.1A.7 Board 7
Design of the Modified Cylindrical Luneberg Lens Antenna for Millimeter 
Wave Imaging
Esha Johari, Zubair Akhter, Jaleel Akhtar, IIT-Kanpur, India

TUP-A1.1A.8 Board 8
Matching Layer Design to Improve the Performance of an Inhomogeneous 
Dielectric Flat Lens at Millimeter-Wave Frequencies
Marc Imbert, Jordi Romeu, Lluis Jofre, Universitat Politècnica de Catalunya, Spain

TUP-A1.1A.9 Board 9
W-band Compact and High-Gain Leakey-Wave V-shaped Dielectric 
Antenna for Millimeter-Wave Application
Enass Usama, Hussein Ghouz, Arab Academy for Science, Technology, and Maritime 
Transport, Egypt; Mohamed Basha, Zewail City for Science and Technology, Egypt

TUP-A1.1A.10 Board 10
Ultra-Wideband, Dual-Mode Millimeter-Wave Micro Hemispherical Shell 
Antenna
Amir Mirbeik, Stevens Institute of Technology, United States; Vahid Tavassoli, 
Farrokh Ayazi, Georgia Institute of Technology, United States; Negar Tavassolian, 
Stevens Institute of Technology, United States

 Tuesday, July 21 09:20 - 11:20
 TUP-A1.2A  Stanley Park Foyer

Millimeter-Wave Antennas and Arrays

TUP-A1.2A.1 Board 11
External Millimeter-Wave Antenna using Spatial Coupling for Antenna 
in IC Package
Takayoshi Ito, Hideo Kasami, Toshiba Corporation, Japan

TUP-A1.2A.2 Board 12
Millimeter-Wave On-Chip Artificial-Magnetic-Conductor Spiral-Monopole 
Bandpass-Filtering Antenna 
C-C Chou, Yi Wu, W-Y. Ruan, H.-R. Chuang, National Cheng Kung University, Taiwan

TUP-A1.2A.3 Board 13
Ultra Broadband Multiple Feed Antenna for Efficient on-Chip Power 
Combining
Benjamin Goettel, Heiko Gulan, Akanksha Bhutani, Mario Pauli, Thomas Zwick, 
Karlsruhe Institute of Technology, Germany

TUP-A1.2A.4 Board 14
A 60 GHz Compact High Gain and high efficiency Si-based Dielectric 
Antenna
Mohamed Basha, Zewail City for Science and Technology, Egypt; Enass Usama, 
Hussein Ghouz, Arab Academy for Science, Technology, and Maritime Transport, 
Egypt

TUP-A1.2A.5 Board 15
High Gain and Steerable Bull’s Eye Millimetre Wave Antenna
Shaker Alkaraki, Queen Mary University of London, United Kingdom; Zhirun Hu, 
University of Manchester, United Kingdom; Yue Gao, Queen Mary University of 
London, United Kingdom

TUP-A1.2A.6 Board 16
Reduction of Grating Lobes for Slot Antenna Array at 60 GHz using 
Multilayer Spatial Angular Filter
Hussein Attia, Milad Sharifi Sorkherizi, Ahmed A. Kishk, Concordia University, 
Canada

TUP-A1.2A.7 Board 17
Transmission Line Model of RGW Slot Antenna Covered with Superstrate 
at 60 GHz
Hussein Attia, Ahmed A. Kishk, Concordia University, Canada

TUP-A1.2A.8 Board 18
Broadband Printed Multi Arms Quasi-Yagi Antenna for Millimeter-Wave 
Applications
Dalia Elsheakh, Electronics Research Institute, Egypt; Magdy F. Iskander, Hawaii 
Center for Advanced Communication (HCAC), United States

TUP-A1.2A.9 Board 19
Optical Beam Scanning Antenna by Waffled Leaky Waveguide
Hiroyuki Arai, Yodai Morimoto, Yokohama National University, Japan

TUP-A1.2A.10 Board 20
RFIC Measurement and Off-Chip Antenna Excitation Through Proximity 
Coupling at 60GHz
Shila Shamsadini, Kambiz Moez, Pedram Mousavi, University of Alberta, Canada; 
Franco De Flaviis, University of California, Irvine, United States

TUP-A1.2A.11 Board 21
On the Study of Fabrication Errors on mm-Wave Antenna
Mohammad Zomorrodi, Nemai Chandra Karmakar, Monash University, Australia
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 Tuesday, July 21 09:20 - 11:20
 TUP-A1.3A  Stanley Park Foyer

Millimeter-Wave Antennas and Techniques

TUP-A1.3A.1 Board 22
A Dielectric loaded Millimeter Wave Antenna Array for 60 GHz 
Communication Systems
Hamsakutty Vettikalladi, Nadeem Ashraf, Majeed A. S. Alkanhal, King Saud 
University, Saudi Arabia

TUP-A1.3A.2 Board 23
Wideband Monofilar Square Spiral Antenna at Ka-band frequencies
Qi Luo, Long Zhang, Steven Gao, university of Kent, United Kingdom

TUP-A1.3A.3 Board 24
DRA Antenna with a Superstrate at Millimeter-Wave
Taieb Elkarkraoui, Gilles Y. Delisle, Laval University, Canada; Nadir Hakem, Yacouba 
Coulibaly, Université du Québec en Abitibi-Témiscamingue, Canada

TUP-A1.3A.4 Board 25
Design of a Horn Lens Antenna for OAM Generation
Xudong Bai, Xianling Liang, Chong He, Liang Liu, Yezhen Li, Mingming Liu, Junping 
Geng, Ronghong Jin, Shanghai Jiao Tong University, China

TUP-A1.3A.5 Board 26
Low-profile circularly-simmetric antenna with radial corrugations
Hon Ching Moy-Li, Miguel Ferrando-Bataller, Daniel Sánchez-Escuderos, Mariano 
Baquero-Escudero, Universitat Politècnica de València, Spain

TUP-A1.3A.6 Board 27
Self-Assembled Millimeter-Wave Helical Antenna
Sae-Won Lee, Ying Chen, Ash Parameswaran, Rodney Vaughan, Simon Fraser 
University, Canada

TUP-A1.3A.7 Board 28
Radiation Efficiency of Slot Antenna at 60 GHz
Ying Chen, Rodney Vaughan, Simon Fraser University, Canada

TUP-A1.3A.8 Board 29
A Circularly Polarized Hemispherical Antenna for Millimeter Wave 
Applications
Mohammad Haghtalab, Safieddin Safavi-Naeini, University of Waterloo, Canada

TUP-A1.3A.9 Board 30
Small and High Gain Millimetre Wave Corrugated Grooves Antenna
Shaker Alkaraki, Yue Gao, Clive Parini, Queen Mary University of London, United 
Kingdom

TUP-A1.3A.10 Board 31
Synthetic Ultra-Wideband Antenna for High-Resolution Millimeter-Wave 
Imaging
Amir Mirbeik, Negar Tavassolian, Stevens Institute of Technology, United States

TUP-A1.3A.11 Board 32
A Simulation Software for 3D Quasi-optical System and Shaped-mirror 
Reflectors
Kai Liu, Junsheng Yu, Xiaodong Chen, Xiaoming Liu, Yuan Yao, Zejian Lu, Beijing 
University of Posts and Telecommunications, China; Hui Feng, Hao Tu, D. Xiao, S. 
Wu, East China Research Institute of Electronic Engineering, China

 Tuesday, July 21 09:20 - 11:20
 TUP-A1.4A  Stanley Park Foyer

Millimeter-Wave Systems

TUP-A1.4A.1 Board 33
A Millimeter Wave Switched Beam Planar Antenna Array
Ali Alreshaid, Oualid Hammi, Mohammad S. Sharawi, King Fahd University of 
Petroleum and Minerals, Saudi Arabia; Kamal Sarabandi, University of Michigan, 
United States

TUP-A1.4A.2 Board 34
Quantization Effects of Phase Shifters on 5G mmWave Antenna Arrays
SangHyun Chang, Wonbin Hong, Jongho Oh, Samsung Electronics, Republic of Korea

TUP-A1.4A.3 Board 35
60 GHz Circularly Polarized Array Antenna-in-Package in LTCC Technology
Mohammad Fakharzadeh, Sharif University of Technology, Iran; Ahmed Shehata, 
PerasoTechnologies, Canada

TUP-A1.4A.4 Board 36
Planar Quasi-optic THz Source : The Multenna
Melusine Pigeon, Robert Donnan, Rostyslav Dubrovka, Theo Kreouzis, Queen Mary 
University of London, United Kingdom; Hui Wang, Byron Alderman, Peter Huggard, 
Rutherford Appleton Laboratory, United Kingdom

TUP-A1.4A.5 Board 37
Design of a Butler Matrix at 60GHz in Inverted Microstrip Gap Waveguide 
Technology
Astrid Algaba-Brazalez, Chalmers University of Technology, Sweden; Eva Rajo-
Iglesias, University Carlos III of Madrid, Spain
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 Tuesday, July 21 09:20 - 11:20
 TUP-A1.5A  Stanley Park Foyer

Terahertz Antennas

TUP-A1.5A.1 Board 38
Planar, High-Gain, Substrate-Integrated Cavity Antenna in the Terahertz 
Frequency Range
Truong Khang Nguyen, Ton Duc Thang University, Viet Nam; Le Khoa Dang, Ho Chi 
Minh City University of Technology, Viet Nam; Ikmo Park, Ajou University, Republic 
of Korea

TUP-A1.5A.2 Board 39
Terahertz High Gain Antenna Design and Test
Hongjian Wang, Min Yi, National Space Science Center, Chinese Academy of 
Sciences, China

TUP-A1.5A.3 Board 40
High Gain Leaky Wave Antenna Operating at 0.566 THz 
Unai Beaskoetxea, Miguel Beruete, Francisco Falcone, David Etayo, Mario Sorolla, 
Universidad Pública de Navarra, Spain; Miguel Navarro-Cía, Imperial College 
London, United Kingdom; Mokhtar Zehar, Karine Blary, Abdallah Chahadih, Xiang-
Lei Han, Tahsin Akalin, Lille University, France

TUP-A1.5A.4 Board 41
A Terahertz Wire-Array Antenna Integrated on a 75-μm InP Substrate
Seung-Ho Choi, Korea University, Republic of Korea; Kook Joo Lee, LIG Nex1 Co., 
LTd., Republic of Korea; Ji-Sang You, Agency for Defense Development, Republic of 
Korea; Moonil Kim, Korea University, Republic of Korea

TUP-A1.5A.5 Board 42
300 GHz InP Rectangular Cavity Antenna
Kyoung Min Lee, Il-Jin Lee, Korea University, Republic of Korea; Ji-Sang You, Agency 
for Defense Development, Republic of Korea; Sang Geun Jeon, Moonil Kim, Korea 
University, Republic of Korea

TUP-A1.5A.6 Board 43
Modeling of Plasmonic Terahertz Antennas using COMSOL Multiphysics
Nathan Burford, Magda El-Shenawee, University of Arkansas, United States

TUP-A1.5A.7 Board 44
An Automated Millimeter-Wave Antenna Measurement Setup Using a 
Robotic Arm
Linus Boehm, Frank Boegelsack, Martin Hitzler, Christian Waldschmidt, University 
of Ulm, Germany

TUP-A1.5A.8 Board 45
Silicon-On-Glass Dual-Tapered Antenna
Nazy Ranjkesh, Suren Gigoyan, Safieddin Safavi-Naeini, University of Waterloo, 
Canada; Mohamed Basha, Mansoura University, Egypt

TUP-A1.5A.9 Board 46
3.8 mW Terahertz Radiation Generation through Plasmonic Nano-
Antenna Arrays
Nezih Yardimci, Mona Jarrahi, University of California, Los Angeles, United States

TUP-A1.5A.10 Board 47
Graphene-Based High-Impedance THz Log-Spiral Antenna
Farzad Zangeneh-Nejad, Reza Safian, Isfahan University of Technology, Iran

B  Tuesday, July 21 09:20 - 11:20
 TUP-UB.1A  Stanley Park Foyer

Millimeter-Wave and Terahertz Antennas

TUP-UB.1A.1 Board 48
Metasurface Based On-chip Antennas at Millimeter Waves with Silicon-
Isolating Ground Plane
Shiji Pan, Inphi Corporation, United States; Filippo Capolino, University of California, 
Irvine, United States

TUP-UB.1A.2 Board 49
A 60 GHz Single-Layer Fabry-Perot Cavity Antennas Using Sparse Array 
for Circularly Polarized Radiation
Saman Kabiri, Evangelos Kornaros, Franco De Flaviis, University of California, Irvine, 
United States

TUP-UB.1A.3 Board 50
60 GHz Circularly Polarized Antipodal Fermi Tapered Slot Antenna with 
Sin- Corrugation
Zouhair Briqech, Abdel-Razik Sebak, Concordia University, Canada; Tayeb A. Denidni, 
INRS, Canada

TUP-UB.1A.4 Board 51
60 GHz Antenna Module featuring Spherical Coverage for Nomadic and 
Mobile Gbps Applications
Wonbin Hong, Kwang-Hyun Baek, Yoon Geon Kim, Samsung, Republic of Korea

TUP-UB.1A.5 Board 52
60GHz Massive Planar Lens Antenna
Jungsuek Oh, Inha University, Republic of Korea; Seungtae Ko, Youngju Lee, 
Samsung Electronics, Republic of Korea

TUP-UB.1A.6 Board 53
Fabrication of an 80GHz-band 16×16-element 45-deg. Linearly-
polarized Antenna by Diffusion Bonding of Thin Aluminum Plates
Jiro Hirokawa, Satoshi Ito, Makoto Ando, Tokyo Institute of Technology, Japan

TUP-UB.1A.7 Board 54
Antenna Design for a 1 THz Source in SiGe-BiCMOS Technology
Daniele Cavallo, Akshay Visweswaran, Marco Spirito, John R. Long, Nuria Llombart, 
Andrea Neto, Delft University of Technology, Netherlands

TUP-UB.1A.8 Board 55
Silicon Image Guide (SIG) Coupled Resonators Antenna for Millimeter-
wave/THz Applications 
Aidin Taeb, Suren Gigoyan, University of Waterloo, Canada; Mohamed Basha, Center 
for Nanotechnology (CNT), Egypt; Hamed Holisaz, Gholamreza Rafi, Safieddin 
Safavi-Naeini, University of Waterloo, Canada

TUP-UB.1A.9 Board 56
Low-Cost and High-Gain Multi-Step Grading Antenna for Millimeter-Wave 
Applications
Mohamed Sayed, Hussein Ghouz, Arab Academy for Science, Technology, and 
Maritime Transport, Egypt; Mohamed Basha, Zewail City for Science and Technology, 
Egypt

TUP-UB.1A.10 Board 57
Compact high gain, high efficiency co-planar Si-Based DRA antenna for 
millimeter wave application
Enass Usama, Hussein Ghouz, Arab Academy for Science, Technology, and Maritime 
Transport, Egypt; Mohamed Basha, Zewail City for Science and Technology, Egypt

End of Tuesday Morning Interactive Forum
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 Tuesday, July 21 13:20 - 17:00
 TU-SP.1P Special Session Salon A

Passive and Active Nano-Antennas
Session Co-Chairs: Richard Ziolkowski, University of Arizona; Samel 
Arslanagic, Technical University of Denmark

TU-SP.1P.1 13:20
Linear and Nonlinear Optical Nano-Antennas
Francesco Monticone, Nasim Mohammadi Estakhri, Andrea Alù, University of Texas 
at Austin, United States

TU-SP.1P.2 13:40
A Comparative Study of Resonant Effects in Two-Dimensional Active 
Coated Nano-Particles of Circular, Polygonal, and Elliptical Shapes
Mikkel B. Jørgensen, Piotr M. Kaminski, Technical University of Denmark, Denmark; 
Richard W. Ziolkowski, University of Arizona, United States; Samel Arslanagic, 
Technical University of Denmark, Denmark

TU-SP.1P.3 14:00
Superbackscattering Nanoparticle Architectures
Iñigo Liberal, Iñigo Ederra, Ramón Gonzalo, Universidad Pública de Navarra, Spain; 
Richard W. Ziolkowski, University of Arizona, United States

TU-SP.1P.4 14:20
Optical Nano-antennae as Compact and Efficient Couplers from Free-
space to Waveguide Modes
Andrei Andryieuski, DTU Fotonik, Denmark; Vladimir Zenin, University of Southern 
Denmark, Denmark; Radu Malureanu, DTU Fotonik, Denmark; Valentyn Volkov, 
Sergey Bozhevolnyi, University of Southern Denmark, Denmark; Andrei Lavrinenko, 
DTU Fotonik, Denmark

TU-SP.1P.5 14:40
Nanoantennas from the visible to the mid-infrared: Materials 
considerations and applications
Stefan Maier, Imperial College London, United Kingdom

Break 15:00

TU-SP.1P.6 15:20
All-dielectric optical nanoantennas
Andrey Miroshnichenko, Australian National University, Australia

TU-SP.1P.7 15:40
Nano-Scale Dielectric Resonator Antennas as Building Blocks for Efficient 
Manipulation of Light
Christophe Fumeaux, Chengjun Zou, Withawat Withayachumnankul, University 
of Adelaide, Australia; Longfang Zou, Imperial College London, United Kingdom; 
Madhu Bhaskaran, Sharath Sriram, RMIT University, Australia

TU-SP.1P.8 16:00
Measurement of Nano-Antenna Array Active Impedance Using Scattered 
Fields
Zeev Iluz, CST AG, Germany; Amir Boag, Tel Aviv University, Israel

TU-SP.1P.9 16:20
Field Enhancement and Optical Trapping with Plasmonic Nano Antennas 
on Silicon-Based Waveguides
Mahsa Darvishzadeh Varcheie, Qiancheng Zhao, Caner Guclu, Regina Ragan, Ozdal 
Boyraz, Filippo Capolino, University of California, Irvine, United States

TU-SP.1P.10 16:40
Design of Angle-Sensing Infrared Detectors Based on Coupled Nano 
Antennas
Nader Behdad, Amir Masoumi, University of Wisconsin-Madison, United States

 Tuesday, July 21 13:20 - 17:00
 TU-SP.2P Special Session Salon B

Additive Manufacturing of Antennas and Electromagnetic 
Structures
Session Co-Chairs: Bae-Ian Wu, Air Force Research Laboratory; Isaac 
Ehrenberg, Massachusetts Institute of Technology

TU-SP.2P.1 13:20
Three-dimensional Gradient-index Optics via Injket-aided Additive 
Manufacturing Techniques
Sawyer D. Campbell, Donovan E. Brocker, Douglas H. Werner, Pennsylvania State 
University, United States; Charles Dupuy, Sang-Ki Park, Paul Harmon, Voxtel Inc., 
United States

TU-SP.2P.2 13:40
Post-Process Fabrication of Multilayer mm-Wave On-Package Antennas 
with Inkjet Printing
Bijan Tehrani, Benjamin Cook, Manos Tentzeris, Georgia Institute of Technology, 
United States

TU-SP.2P.3 14:00
Fabrication of an X-Band Conformal Antenna Array on an Additively 
Manufactured Substrate
Isaac Ehrenberg, Sanjay Sarma, Massachusetts Institute of Technology, United 
States; Thomas Steffen, Bae-Ian Wu, Air Force Research Laboratory, United States

TU-SP.2P.4 14:20
Incorporation of Active RF Circuit Elements into Additively Manufactured 
Substrates
Isaac Ehrenberg, Sanjay Sarma, Massachusetts Institute of Technology, United 
States; Thomas Steffen, Bae-Ian Wu, Air Force Research Laboratory, United States

TU-SP.2P.5 14:40
3D Printable Multilayer Phased Array Design
Xiaoju Yu, Min Liang, University of Arizona, United States; Corey Shemelya, Ryan 
Wicker, Eric MacDonaldand, University of Texas at El Paso, United States; Hao Xin, 
University of Arizona, United States

Break 15:00

TU-SP.2P.6 15:20
3D Printed Flat Lenses Using Synthetic Artificial Dielectrics
Shiyu Zhang, Yiannis Vardaxoglou, Loughborough University, United Kingdom; Raj 
Mittra, Pennsylvania State University, United States

TU-SP.2P.7 15:40
Antenna Radiation Pattern Control through 3D Printed Inhomogeneous 
Dielectrics
Junqiang Wu, Xiaoju Yu, Min Liang, Hao Xin, University of Arizona, United States

TU-SP.2P.8 16:00
Design of additive manufactured Luneburg Lens working at W-band
Min Liang, Hao Xin, University of Arizona, United States

TU-SP.2P.9 16:20
Conformal Direct Written Antenna on Structural Composites
Michael Wright, Mohammod Ali, University of South Carolina, United States; William 
Baron, Jason Miller, James Tuss, David Zeppettella, Air Force Research Laboratory, 
United States

TU-SP.2P.10 16:40
Microfabricated Dual-Polarized, W-band Antenna Architecture for 
Scalable Line Array Feed
Benjamin Cannon, Kenneth Vanhille, Nuvotronics, United States; Gregory Sadowy, 
Jet Propulsion Laboratory, United States
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 Tuesday, July 21 13:20 - 17:00
 TU-A1.1P  Salon C

Multi-band Antennas for Wireless Communications
Session Co-Chairs: Djuradj Budimir, University of Westminster; Zahra 
Allahgholi Pour, The University of Manitoba

TU-A1.1P.1 13:20
A Compact Multiband Microstrip Patch Antenna with U-Shaped Parasitic 
Elements
Sajid Asif, Adnan Iftikhar, Muhammad Rafiq, Benjamin Braaten, North Dakota State 
University, United States; Muhammad Khan, University of Padova, Italy; Dimitris E. 
Anagnostou, Tarron Teeslink, South Dakota School of Mines and Technology, Italy

TU-A1.1P.2 13:40
Dual-band WLAN Antenna Array with Integrated Bandpass Filters for 
Harmonic Suppression
Waqas Ahmad, Djuradj Budimir, University of Westminster, United Kingdom

TU-A1.1P.3 14:00
A Tunable Dual-Band Square Slot Antenna With Stub for DCS, ISM, and 
WiMAX Applications
Ali Hammoodi, Hussain Al-Rizzo, Ayman Isaac, University of Arkansas at Little Rock, 
United States; Haider Khaleel, Sonoma State University, United States

TU-A1.1P.4 14:20
High Gain Antenna by Combination with Dielectric Biconvex Lens and 
Spiral Radiator
Kyeong-Sik Min, Korea Maritime and Ocean University, Republic of Korea

TU-A1.1P.5 14:40
A Miniaturized Dual-Band Antenna with Spiral and Meander Lines for 
WLAN Applications
Xinbo Liu, Yingsong Li, Harbin Engineering University, China; Wenhua Yu, Harbin 
Engineering University, China; 2COMU, Inc., United States

Break 15:00

TU-A1.1P.6 15:20
Dual Band Hybrid Base Station Antennas
Lin-Ping Shen, Nasrin Hojjat, Hua Wang, Jacco Van Beek, Minya Gavrilovic, 
Communication Components Antenna, Inc., Canada

TU-A1.1P.7 15:40
Enhancing Circular Polarization Characteristics of a Dipole-Fed Cross 
Spiral Antenna
Mayumi Matsunaga, Ehime University, Japan

TU-A1.1P.8 16:00
Multi-band Meta-Material Antenna with Asymmetric Coplanar Strip-Fed 
Structure
Mahmoud Abdalla, MTC College, Egypt; Ahmed Ibrahim, El Minia University, Egypt

TU-A1.1P.9 16:20
Triple Band Planar Inverted-F Antenna Loaded with LC resonator
Kushmanda Saurav, Sanampudi Venkatrami Reddy, Debdeep Sarkar, Archana 
Rajput, Kumar Vaibhav Srivastava, Indian Institute of Technology Kanpur, India

TU-A1.1P.10 16:40
Broadband Folded Printed Quadrifilar Helical Antenna Performance 
Improvement
Pooria Salami, Gholamreza Moradi, Reza Sarraf Shirazi, Amirkabir University of 
Technology, Iran

 Tuesday, July 21 13:20 - 16:40
 TU-A1.2P  Salon D

Antenna Design
Session Co-Chairs: Zhongxiang Shen, Nanyang Technological University; 
Yahya Antar, Royal Military College

TU-A1.2P.1 13:20
Printed High Gain Beam Steerable Patch Antenna using Parasitic Pixel 
Elements
Parisa Lotfi Poshtgol, Saber Soltani, Ross D. Murch, Hong Kong University of Science 
and Technology, Hong Kong SAR of China

TU-A1.2P.2 13:40
Space-Time Modulated Nonreciprocal Mixing, Amplifying and Scanning 
Leaky-Wave Antenna System
Sajjad Taravati, Christophe Caloz, Polytechnique de Montréal, Canada

TU-A1.2P.3 14:00
Dual-Polarized Turn-Style Patch Antenna for Wearable Applications
Kun Li, Yuta Ishisaka, Kazuhiro Honda, Koichi Ogawa, Toyama University, Japan

TU-A1.2P.4 14:20
A Supercell Based Dual Beam Dielectric Grating Antenna for 60 GHz 
Application
Zi Long Ma, University of Hong Kong, Hong Kong SAR of China; Chi Hou Chan, 
Kung Bo Ng, City University of Hong Kong, Hong Kong SAR of China; Li Jun Jiang, 
University of Hong Kong, Hong Kong SAR of China

TU-A1.2P.5 14:40
A New Approach for Near-Field Synthesis
Sebastien Clauzier, Said Mikki, Yahia M.M. Antar, Royal Military College of Canada, 
Canada

Break 15:00

TU-A1.2P.6 15:20
Self-Mixing Antenna Arrays with Wide Receiving Angular Range
Kun Wang, Thomas Wächter, Hyazinth Hartmuth, Hong Fei, Gerhard Hamberger, 
Thomas Eibert, Technische Universität München, Germany

TU-A1.2P.7 15:40
Arrays of 1-Dimensional Antennas
Steven Weiss, Army Research Laboratory, United States; Walter Kahn, George 
Washington University, United States

TU-A1.2P.8 16:00
Novel Miniaturization broadband Circular Polarization Antenna using 
Single plate
Haiyan Tian, Jinchun Gao, Ming Su, Yuanan Liu, Beijing University of Posts and 
Telecommunications, China

TU-A1.2P.9 16:20
Analysis of Rectangular Patch Antenna with Trapezoidal Slot as a 
Wideband Antenna
Zahra Manzoor, Gholamreza Moradi, Amirkabir University of Technology, Iran
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 Tuesday, July 21 13:20 - 16:40
 TU-A2.1P  Salon E

Wave Guidance Phenomena in Metamaterials
Session Co-Chairs: Loic Markley, The University of British Columbia; Amit 
Patel, HRL Laboratories, LLC

TU-A2.1P.1 13:20
Degenerate Band Edge in Periodically-Loaded Circular Waveguides
Mohamed Othman, Filippo Capolino, University of California, Irvine, United States

TU-A2.1P.2 13:40
Theory and Simulation of The Interaction Between Periodic Multi-
Transmission Lines with a Degenerate Band Edge and Electron Beams
Mohamed Othman, Mehdi Veysi, Filippo Capolino, University of California, Irvine, 
United States

TU-A2.1P.3 14:00
Real-k-Space Analysis of Electromagnetic Waves in a Plasmonic 
Waveguide Metamaterial
Iman Aghanejad, Kenneth Chau, Loic Markley, University of British Columbia, 
Canada

TU-A2.1P.4 14:20
Surface Wave Polarization Converter
Ryan Quarfoth, Amit Patel, HRL Laboratories, LLC, United States

TU-A2.1P.5 14:40
Effective Permittivity and Permeability of Dielectric Resonator Arrays in 
Rectangular Waveguide for Metamaterial Applications
Gizem Kalender, Yasar University, Turkey; Yesim Zoral, Dokuz Eylul University, 
Turkey; Mustafa Secmen, Yasar University, Turkey

Break 15:00

TU-A2.1P.6 15:20
Laterally asymmetric particle arrays for one-way guiding
Yarden Mazor, Yakir Hadad, Ben Steinberg, Tel Aviv University, Israel

TU-A2.1P.7 15:40
Rapid Surface-Wave Analysis of Corrugated Rods Using Asymptotic 
Corrugations Boundary Conditions
Iustyna Shevchenko, Malcolm Ng Mou Kehn, National Chiao Tung University, Taiwan

TU-A2.1P.8 16:00
A Parametric Study on a 2D Luneburg’s Lens made of Thin Dielectric 
Cylinders
Eran Falek, Reuven Shavit, Ben Gurion University of the Negev, Israel

TU-A2.1P.9 16:20
Measurement, Simulation, and Theory of a Non-Foster Unit Cell with 
Parasitic Resistance
Kathryn Smith, Thomas Weldon, Ryan Adams, University of North Carolina at 
Charlotte, United States

 Tuesday, July 21 13:20 - 15:00
 TU-A1.3P  Salon F

Novel Slot and Aperture Array Antennas
Session Co-Chairs: Mauro Ettorre, CNRS, IETR UMR 6164; Christos 
Christodoulou, University of New Mexico
TU-A1.3P.1 13:20
A Compact and High-gain Ka-band Multibeam Continuous Transverse 
Stub Antenna
Mauro Ettorre, Francesco Foglia Manzillo, Institut d’Electronique et de 
Télécommunications de Rennes (IETR), UMR CNRS 6164, Université de Rennes 1, 
France; Massimiliano Casaletti, Laboratoire d’Electronique et Electromagnéetisme 
(L2E), Pierre and Marie Curie University - Paris 6, France; Ronan Sauleau, Institut 
d’Electronique et de Télécommunications de Rennes (IETR), UMR CNRS 6164, 
Université de Rennes 1, France; Nicolas Capet, Centre national d’études spatiales 
(CNES), France

TU-A1.3P.2 13:40
Pillbox Antenna with Monopulse Technique and Wide Scanning 
Capabilities for Tracking Applications
Karim Tekkouk, Mauro Ettorre, Ronan Sauleau, Institut d’Electronique et de 
Télécommunications de Rennes-Université de Rennes 1, France

TU-A1.3P.3 14:00
A Compact S-band Narrow-wall Complementary-split-ring Slotted 
Waveguide Antenna for High Power Applications
Xuyuan Pan, Christos Christodoulou, University of New Mexico, United States

TU-A1.3P.4 14:20
Single-Fed High-Gain Circularly Polarized Slotted Cavity Antenna Using 
TE330 Mode
Wangwang Han, Feng Yang, Jun Ouyang, Peng Yang, University of Electronic 
Science and Technology of China, China

TU-A1.3P.5 14:40
L-shaped Slot Antenna Design for Load-modulated Beamspace-MIMO 
system
Il-Do Choi, Kyoungtae Lee, JuYong Lee, Korea Advanced Institute of Science and 
Technology, Republic of Korea

 Tuesday, July 21 15:20 - 17:00
 TU-A1.4P  Salon F

Small Antennas: Design Challenges and Applications
Session Co-Chairs: Stavros Koulouridis, University of Patras; George 
Shaker, University of Waterloo

TU-A1.4P.1 15:20
Electrically Small Antennas Design Challenges
Mohammad Abdallah, Walid Dyab, Tapan Sarkar, Syracuse University, United 
States; Magdalena Salazar-Palma, Universidad Carlos III de Madrid, Spain

TU-A1.4P.2 15:40
Fundamental Design Analysis of Small Implantable Dipole Antennas
Sofia Bakogianni, Stavros Koulouridis, University of Patras, Greece

TU-A1.4P.3 16:00
Design of a Miniaturized Antenna For Bluetooth-Enabled Hearing Aid 
Devices
Zhichao Li, George Shaker, University of Waterloo, Canada; Mohammad-Reza 
Nezhad-Ahmadi, ON-Semiconductors, Canada; Safieddin Safavi-Naeini, University 
of Waterloo, Canada

TU-A1.4P.4 16:20
A Novel Printed Stub-loaded Square Helical Antenna
Syed Abdullah Nauroze, Manos Tentzeris, Georgia Institute of Technology, United 
States

TU-A1.4P.5 16:40
Feasability of an Ultra Narrow Band Antenna for the Internet of Things
Fabien Ferrero, Leonardo Lizzi, University of Nice Sophia, France
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 Tuesday, July 21 13:20 - 17:00
 TU-A4.1P  Seymour

Radar Imaging
Session Co-Chairs: Robert Burkholder, The Ohio State University; Hao Ling, 
University of Texas at Austin

TU-A4.1P.1 13:20
Imaging Effectiveness of Multistatic Radar for Human Body Imaging
Borja Gonzalez-Valdes, Carey Rappaport, Jose Angel Martinez Lorenzo, Northeastern 
University, United States; Yuri Álvarez, Fernando Las-Heras, University of Oviedo, 
Spain

TU-A4.1P.2 13:40
Identifying Weak Dielectric Objects on Conductive Surfaces in Millimeter-
Wave Imaging
Thurston Brevett, Borja Gonzalez-Valdes, Carey Rappaport, Northeastern University, 
United States

TU-A4.1P.3 14:00
Synthetic Aperture Radar Imaging Using a Small Consumer Drone
Chenchen Li, Hao Ling, University of Texas at Austin, United States

TU-A4.1P.4 14:20
Fast Quantitative Microwave Imaging Based on Measured Point Spread 
Functions and Inversion in Real Space
Denys Shumakov, Sheng Tu, Natalia Nikolova, McMaster University, Canada

TU-A4.1P.5 14:40
Implementation of an Advanced Tomographic Algorithm for GPR 
Realistic Sounding
Davide Comite, Alessandro Galli, Sapienza University of Rome, Italy; Ilaria Catapano, 
Francesco Soldovieri, IREA - CNR, Italy; Elena Pettinelli, Roma Tre University, Italy

Break 15:00

TU-A4.1P.6 15:20
Investigation of Gaps Between Blocks in Microwave Images of 
Multilayered Walls
Kai Ren, Robert Burkholder, Ohio State University, United States; Jie Chen, Chinese 
Academy of Sciences Institute of Electronics, China

TU-A4.1P.7 15:40
Fast Radar Imaging Algorithm for the Detection of Objects Embedded in 
a Stratified Medium
Jie Chen, Chinese Academy of Sciences Institute of Electronics, China; Kai Ren, 
Robert Burkholder, Ohio State University, United States

TU-A4.1P.8 16:00
All-Directions Through the Wall Radar Imaging Enhancement Using 
Orthogonal Polarizations and Generalized Pencil of Function Method
Behzad Yektakhah, Kamal Sarabandi, University of Michigan, United States

TU-A4.1P.9 16:20
Generalized Three-Dimensional Harmonic Imaging of Buried Nonlinearly 
Loaded Scatterers
DaHan Liao, Army Research Laboratory, United States

TU-A4.1P.10 16:40
An Improved 3-D Near-Field ISAR Imaging Technique with Extended Far-
Field RCS Extraction
Thomas Vaupel, Fraunhofer Institute for High Frequency Physics and Radar 
Techniques FHR, Germany

F  Tuesday, July 21 13:20 - 17:00
 TU-UF.1P  McKenzie

Propagation Modeling
Session Co-Chairs: Francisco Falcone, Universidad Pública de Navarra; 
Qingsheng Zeng, University of Quebec
TU-UF.1P.1 13:20
Numerical Modeling of Radio Wave Scattering from Meteor Head Plasma
Robert Marshall, Sigrid Close, Stanford University, United States

TU-UF.1P.2 13:40
Convergence Evaluation of Deterministic 3D Ray Launching Approach in 
Complex Environments
Leire Azpilicueta, Peio Lopez-Iturri, Erik Aguirre, Francisco Falcone, Universidad 
Pública de Navarra, Spain

TU-UF.1P.3 14:00
Indoor Millimeter-Wave Channel Modeling at 45GHz Band by Ray 
Tracing Techniques
Hongbo Wang, Keli Wu, Chinese University of Hong Kong, Hong Kong SAR of China; 
Shuai Pang, China Academy of Information & Communications Technology, China; 
Haiming Wang, Wei Hong, Southeast University, China

TU-UF.1P.4 14:20
UTD Based Prediction of Propagation Loss over Spherical Earth Surface
Qingsheng Zeng, INRS-EMT, University of Quebec, Canada; Shufang Li, University of 
Posts and Telecommunications, China

TU-UF.1P.5 14:40
Coupling radio propagation and weather forecast models to maximize 
Ka-band channel transmission rate for interplanetary missions
Marianna Biscarini, Frank Silvio Marzano, Mario Montopoli, Luciano Iess, Sapienza 
University of Rome, Italy; Klaide De Sanctis, Saverio Di Fabio, University of L’Aquila, 
Italy; Maria Montagna, Mattia Mercolino, Marco Lanucara, European Space 
Operations Centre, Germany

Break 15:00
TU-UF.1P.6 15:20
Electromagnetic Modeling of Adjacent Metallic Loops for Wave 
Propagation at Low VHF Bands
Morteza Sheikhsofla, Kamal Sarabandi, University of Michigan, United States

TU-UF.1P.7 15:40
Short Range Lower VHF Channel Study Using Full-wave Simulations and 
Measurements
Fikadu Dagefu, Gunjan Verma, Army Research Laboratory, United States; Richard 
Kozick, Bucknell University, United States; Brian Sadler, Army Research Laboratory, 
United States; Kamal Sarabandi, University of Michigan, United States

TU-UF.1P.8 16:00
Multiple Levels of Detail Environment Modeling for Radio Propagation 
Simulation and Prediction
Zhengqing Yun, Magdy F. Iskander, University of Hawaii, United States

TU-UF.1P.9 16:20
Parabolic Equation Toolbox for Radio Wave Propagation
Ozlem Ozgun, Hacettepe University, Turkey; Gökhan Apaydin, Zirve University, 
Turkey; Mustafa Kuzuoglu, Middle East Technical University, Turkey; Levent Sevgi, 
Okan University, Turkey

TU-UF.1P.10 16:40
High-Resolution Wet-Tropospheric Path Delay Retrieved from Flights of 
the High-frequency Airborne Microwave and Millimeter-wave Radiometer 
(HAMMR) over Coastal Areas and Inland Water
Steven C. Reising, Xavier Bosch-Lluis, Colorado State University, United States; Pekka 
Kangaslahti, Alan B. Tanner, Shannon T. Brown, Sharmila Padmanabhan, NASA 
Jet Propulsion Laboratory / CalTech, United States; Victoria D. Hadel, Thaddeus 
P. Johnson, Karen Ng, Colorado State University, United States; Oliver Montes, 
Chaitali Parashare, Behrouz Khayatian, Douglas E. Dawson, Todd C. Gaier, NASA 
Jet Propulsion Laboratory / CalTech, United States; Behzad Razavi, University of 
California, Los Angeles, United States
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 Tuesday, July 21 13:20 - 17:00
 TU-A5.1P  Salon 1

MIMO Antennas
Session Co-Chairs: Rodney Vaughan, Simon Fraser University; Adam 
Narbudowicz, RWTH Aachen University

TU-A5.1P.1 13:20
A Spherical Multiple Element Antenna Concept
Jane Yun, TE Connectivity, United States; Rodney Vaughan, Simon Fraser University, 
Canada

TU-A5.1P.2 13:40
Planar Dual-mode MIMO Antenna with Enhanced Bandwidth
Adam Narbudowicz, RWTH Aachen University, Germany; Slawomir Koziel, Reykjavik 
University, Iceland; Max Ammann, Dublin Institute of Technology, Ireland; Dirk 
Heberling, RWTH Aachen University, Germany

TU-A5.1P.3 14:00
An Integrated Two MIMO Antenna System Based on Directive Printed 
Dipoles
Youssef Tawk, Christos Christodoulou, Joseph Costantine, University of New Mexico, 
United States

TU-A5.1P.4 14:20
A Low Profile Dual-Band DRA-based MIMO Antenna System for Wireless 
Access Points
Mohammad S. Sharawi, King Fahd University of Petroleum and Minerals, Saudi 
Arabia; Symon K. Podilchak, Queens University at Kingston, Canada; Yahia M.M. 
Antar, Royal Military College of Canada, Canada

TU-A5.1P.5 14:40
Disk-Loaded Monopole Stacked with Patch Antenna
Kohei Omote, Toyama University, Japan; Hiroshi Sato, Panasonic System Networks 
Co., Ltd., Japan; Kun Li, Kazuhiro Honda, Toyama University, Japan; Yoshio 
Koyanagi, Panasonic System Networks Co., Ltd., Japan; Koichi Ogawa, Toyama 
University, Japan

Break 15:00

TU-A5.1P.6 15:20
A Novel Dual-band and Dual-polarized Slot Antenna for WLAN 
Applications 
Hesheng Lin, Yi-Cheng Lin, National Taiwan University, Taiwan

TU-A5.1P.7 15:40
Mutual Coupling Effects on the MIMO Capacity Using Dual Band Wi-Fi 
Double-T Printed Antennas
Christos Kalialakis, Aristotle University of Thessaloniki, Greece; Dimitris E. 
Anagnostou, Michael Chryssomallis, Democritus University of Thrace, Greece

TU-A5.1P.8 16:00
S- and C-Band Omni-Directional Antennas in MIMO Arrangement on Bent 
Ground Plane for a Conducting Cylinderical Surface
Tavis Hall, Satish Sharma, San Diego State University, United States

TU-A5.1P.9 16:20
4-Element Planar MIMO Reconfigurable Antenna System for Cognitive 
Radio Applications
Rifaqat Hussain, Mohammad S. Sharawi, King Fahd University of Petroleum and 
Minerals, Saudi Arabia

TU-A5.1P.10 16:40
Antenna Array Configurations for 3D MIMO System in High Speed 
Railway Scenario
Yiru Liu, Bo Ai, Ke Guan, Binghao Chen, Beijing Jiaotong University, China

B  Tuesday, July 21 13:20 - 16:40
 TU-UB.1P  Salon 2

Active Antennas and Matching Techniques
Session Co-Chairs: Edward Rothwell, Michigan State University; Jessica 
Ruyle, University of Oklahoma

TU-UB.1P.1 13:20
Design, Fabrication and Test of a Low-Profile Highly-Integrated Ka-Band 
Array
Boris Tomasic, Air Force Research Laboratory, United States; Robert Schmier, Alpha 
Omega Electromagnetics, LLC, United States; Thomas Steffen, Defense Engineering 
Corporation, United States; Kasandra Maxwell, Air Force Research Laboratory, United 
States; Daniel Jackson, Riverside Research, United States

TU-UB.1P.2 13:40
Dynamic Impedance Matched Antenna System for RFID Application
Mehak Garg, Abhishek Singh, Jeff Shamblin, Rowland Jones, Sebastian Rowson, 
Sebastien Caduc, Lingzi Ye, Olivier Pajona, Laurent Desclos, Ethertronics, United 
States

TU-UB.1P.3 14:00
Investigation of Feeding Techniques for a Tunable Slot Antenna with a 
Varactor Loaded Ring Resonator
Lukasz Szolc, Jessica Ruyle, University of Oklahoma, United States

TU-UB.1P.4 14:20
Design of Matching Network for HF Vehicular Antennas
Matthew Arendall, Maxim Ignatenko, Saurabh Sanghai, Dejan Filipovic, University 
of Colorado, United States

TU-UB.1P.5 14:40
Broadband Lossy Impedance Matching of Antennas
Kaiming Li, James Breakall, Pennsylvania State University, United States

Break 15:00

TU-UB.1P.6 15:20
Lossless Impedance Matching Optimization for Increasing Bandwidth of 
Antennas
Kaiming Li, James Breakall, Pennsylvania State University, United States Virgin 
Islands

TU-UB.1P.7 15:40
Longitudinal Groove Loading of a Half-Width Microstrip Leaky-Wave 
Antenna
Korede Oladimeji, Jonathan Frasch, Edward Rothwell, Leo Kempel, Michigan State 
University, United States

TU-UB.1P.8 16:00
Examples of the Power Wave Theory of Antennas
Everett Farr, Farr Fields, LC, United States

TU-UB.1P.9 16:20
A Novel Multipactor Suppression Method and Application in High-power 
Antenna Feed System
Wanzhao Cui, Yun Li, Tiancun Hu, China Academy of Space Technology (Xi’an), 
China
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 Tuesday, July 21 13:20 - 17:00
 TU-A5.2P  Salon 3

Advances in RF and Microwave Medical Devices
Session Co-Chairs: Koichi Ito, Chiba University; Magda El-Shenawee, 
University of Arkansas

TU-A5.2P.1 13:20
UWB Baby and Sleep Apnea Monitor
Lingyun Ren, Md Sakib Hasan, University of Tennessee, United States; Ramzie A. 
Fathy, Farragut High School, United States; Syed Islam, Aly E. Fathy, University of 
Tennessee, United States

TU-A5.2P.2 13:40
Development of Tissue Coagulation Forceps by Microwave Energy
Naoyuki Ogasawara, Yuta Endo, Kazuyuki Saito, Koichi Ito, Chiba University, Japan

TU-A5.2P.3 14:00
Conformal Sensor Accuracy for Deep Tissue Biomedical Imaging
Md Asiful Islam, Asimina Kiourti, John L. Volakis, Ohio State University, United 
States

TU-A5.2P.4 14:20
Numerical Simulation of THz Reflection Imaging of Breast Cancer Tissue
Abayomi Omolewu, Tyler Bowman, Magda El-Shenawee, University of Arkansas, 
United States

TU-A5.2P.5 14:40
Rudimentary Deep Tissue Imaging Through a Wearable Real-Time 
Monitoring System
Safa Salman, Asimina Kiourti, John L. Volakis, The ElectroScience Lab at OSU, United 
States

Break 15:00

TU-A5.2P.6 15:20
Polarimetric Terahertz Probe for Endoscopic Assessment of Malignancies
Georgios C. Trichopoulos, Kubilay Sertel, Ohio State University, United States

TU-A5.2P.7 15:40
A Wearable Dual-Band Square Slot Antenna with Stub for ISM and 
WiMAX Applications
Ali Hammoodi, Hussain Al-Rizzo, Ayman Isaac, University of Arkansas at Little Rock, 
United States

TU-A5.2P.8 16:00
Modified Rectangular Patch Antenna for Improving Heating Uniformity 
in Hyperthermia Application
Seonho Lim, Woo Cheol Choi, Yonsei University, Republic of Korea; Hyungrak Kim, 
Daelim University College, Republic of Korea; Young Joong Yoon, Yonsei University, 
Republic of Korea

TU-A5.2P.9 16:20
Highly Sensitive Miniaturized Bio-sensor using 2-layer Double Split Ring 
Resonators
Mohammad Abdolrazzaghi, University of Alberta, Canada; Ali Abdolali, Iran 
University of Science and Technology, Iran; Mojgan Daneshmand, University of 
Alberta, Canada

TU-A5.2P.10 16:40
Magnetic Neural Stimulation of Peripheral Nerve: A Study for Optimum 
Spatial and Temporal Electric Field Distribution
Anil RamRakhyani, Zachary Wach, Gianluca Lazzi, University of Utah, United States

 Tuesday, July 21 13:20 - 17:00
 TU-A3.1P  Oak 1/2

Fast and Well-Conditioned Integral Equation Solvers
Session Co-Chairs: Francesco Andriulli, École Nationale Supérieure des 
Télécommunications de Bretagne; Weng Cho Chew, University of Illinois, 
Urbana-Champaign

TU-A3.1P.1 13:20
Fast Direct Solution of 3-D Dynamic Electromagnetic Problems By 
Method of Moments
Yan-Nan Liu, Ming-Ming Xu, Beijing Institute of Technology, China; Cong-Jun Jin, 
Science and Technology on Space System Simulation Laboratory, China; Xiao-Min 
Pan, Xin-Qing Sheng, Beijing Institute of Technology, China

TU-A3.1P.2 13:40
Minimal-Rank H2-Matrix-Based Iterative and Direct Volume Integral 
Equation Solvers for Large-Scale Scattering Analysis
Dan Jiao, Saad Omar, Purdue University, United States

TU-A3.1P.3 14:00
A Hermitian and Well-Conditioned EFIE for Fast Iterative and Direct 
Solvers
Simon Adrian, Technische Universität München, Germany; Francesco P. Andriulli, 
Télécom Bretagne / Institut Mines-Télécom, France; Thomas Eibert, Technische 
Universität München, France

TU-A3.1P.4 14:20
An Integral Equation Method Based on Vector and Scalar Potential 
Formulations
Qin Liu, Sheng Sun, University of Hong Kong, Hong Kong SAR of China; Weng Cho 
Chew, University of Illinois at Urbana-Champaign, United States

TU-A3.1P.5 14:40
Decoupled Potential Integral Equation Applied to Complex Geometries
Felipe Vico, Miguel Ferrando-Bataller, Tomás Bernabeu-Jiménez, Antonio Berenguer, 
UPV, Spain

Break 15:00

TU-A3.1P.6 15:20
Efficient Preconditioning Based on Orthogonalization of Method of 
Moments Equations
Milan Kostic, WIPL-D d.o.o., Serbia; Branko Kolundzija, University of Belgrade, Serbia

TU-A3.1P.7 15:40
Improving the Performance of Null-Field Generation Based Preconditioner 
with Approximate MLFMA Technique
Yong Zhang, Hai Lin, State Key Lab of CAD&CG, Zhejiang University, China

TU-A3.1P.8 16:00
Skeleton Based Fast Solution of MoM System With Many Right Hand 
Sides
Kai-Jiang Xu, Si-Lu Huang, Xiao-Min Pan, Xin-Qing Sheng, Beijing Institute of 
Technology, China

TU-A3.1P.9 16:20
Fast Spatial Frequency Based Analysis Technique for Electromagnetic 
Scattering
Dayalan Kasilingam, Anthony Fascia, Mohammad Ahmad, John Summerfield, 
University of Massachusetts Dartmouth, United States

TU-A3.1P.10 16:40
MIC Accelerated LU Decomposition for Method of Moments
Guanghui Zhang, Yan Chen, Yu Zhang, Shugang Jiang, Xunwang Zhao, Xidian 
University, China
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 Tuesday, July 21 13:20 - 15:00
 TU-A4.2P  Cypress 2

RCS and Scattering
Session Co-Chairs: Branislav Notaros, Colorado State University; Hosam 
El-Ocla, Lakehead University

TU-A4.2P.1 13:20
On Beamwidth Effects on RCS of Objects in Random Media for E-Wave 
Polarization
Hosam El-Ocla, Lakehead University, Canada

TU-A4.2P.2 13:40
Electromagnetic Scattering from Large Rain Drops versus Melting Hail
Elene Chobanyan, Merhala Thurai, V. N. Bringi, Branislav M. Notaros, Colorado State 
University, United States

TU-A4.2P.3 14:00
Estimating Impulse Response Using Only Magnitude of Radar Backscatter
Ismail Jouny, Lafayette College, United States

TU-A4.2P.4 14:20
A 3D Model To Characterize High-Frequency Scattering: Applied To 
Synthesize SAR Data
N. T. Minh Nguyen, International University, Vietnam National University Ho Chi 
Minh City, Viet Nam

TU-A4.2P.5 14:40
An Effective RCS Calculation Technique for Composite Coated Targets
Caiyun Wang, Yong Wang, Shuxia Wu, Nanjing University of Aeronautics and 
Astronautics, China; Xiaochun Liu, Shining Sun, Aviation Key Laboratory of Science 
and Technology on High Performance Electromagnetic Windows, China

 Tuesday, July 21 15:20 - 17:00
 TU-A4.3P  Cypress 2

Theory and Applications of Compressive Sensing
Session Co-Chairs: Ozlem Kilic, Catholic University of America; Aly Fathy, 
University of Tennessee

TU-A4.3P.1 15:20
Sampling of sparse information in electromagnetism
Marco Donald Migliore, University of Cassino and Southern Lazio, Italy

TU-A4.3P.2 15:40
Reconstruction of Missing Sections of Radiation Patterns using 
Compressive Sensing
Berenice Verdin, Patrick Debroux, Army Research Laboratory, United States

TU-A4.3P.3 16:00
Receiver/Transmitter configuration optimization for compressed 
computational millimeter-wave imaging
Suresh Venkatesh, Naren Viswanathan, David Schurig, University of Utah, United 
States

TU-A4.3P.4 16:20
Demonstration of the Direct Mapping Method for Locating Multiple 
Emitters
Andrew Kintz, Inder Gupta, Ohio State University, United States

TU-A4.3P.5 16:40
Through-the-Wall Imaging of 3D Objects
George Cheng, Yong Zhu, Jan Grzesik, Allwave Corporation, United States

B  Tuesday, July 21 13:20 - 15:20
 TU-UB.2P  Cypress 1

Theoretical Electromagnetics
Session Co-Chairs: Ioannis Besieris, Virginia Tech; Michael Havrilla, Air 
Force Institute of Technology

TU-UB.2P.1 13:20
Comparison of Six, Four and Two-Vector Formalisms for Complex Media
Michael Havrilla, Air Force Institute of Technology, United States

TU-UB.2P.2 13:40
Green’s Function for a Biaxial Medium using a Four-Vector Formalism
Andrew Bogle, University of Dayton Research Institute, United States; Michael 
Havrilla, Air Force Institute of Technology, United States

TU-UB.2P.3 14:00
High-Order Modal Contributions to the Resonant Electromagnetic 
Interaction with an Ensemble of Electrically Small Objects
Kristopher Kim, Bradley Kramer, Air Force Research Laboratory, United States

TU-UB.2P.4 14:20
Equivalent Models and Equation Formulations in Simple Settings for 
Determining Electromagnetic Fields in Interaction and Coupling -- 
Lessons Can be Learned
Chalmers Butler, Clemson University, United States

TU-UB.2P.5 14:40
Evolution Equations for the Oscillations in a Cavity Filled with a Dynamic 
Medium
Fatih Erden, Turkish Naval Academy, Turkey; Oleg A. Tretyakov, Gebze Technical 
University, Turkey

TU-UB.2P.6 15:00
Extended Airy Beams
Ioannis Besieris, Virginia Polytechnic Institute and State University, United States; 
Amr Shaarawi, American University in Cairo, Egypt

 Tuesday, July 21 15:20 - 16:40
 TU-A2.2P  Cypress 1

Surface Modes, Dispersion and Absorption in Materials
Session Chair: Kazuo Nishimura, Ryukoku University

TU-A2.2P.1 15:20
Characterization of a Perfect Absorber
Michael Kreiczer, Raphael Kastner, Tel Aviv University, Israel

TU-A2.2P.2 15:40
Color-correcting Gradient-index Infrared Singlet Based on Silicon and 
Germanium Mixing
Donovan E. Brocker, Sawyer D. Campbell, Douglas H. Werner, Pennsylvania State 
University, United States

TU-A2.2P.3 16:00
Surface-Plasmon-Like Modes on Structured Metal Surface with Periodic 
Subwavelngth Rectangular Grooves Partially Filled with Dielectric
Kazuo Nishimura, Ryukoku University, Japan

TU-A2.2P.4 16:20
Surface-Plasmon-Like Modes on a periodic Subwavelength Slot Array 
with Very Short Period on an Optically Plasma induced Semicondutor 
Slab
Kazuo Nishimura, Ryukoku University, Japan
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Interactive Forum

Tuesday, July 21, 14:40 - 16:40 Stanley Park Foyer
Session Co-Chairs: Alex Wong, University of Toronto; Neeraj Sood, 
University of Toronto
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 Tuesday, July 21 14:40 - 16:40
 TUP-A1.1P  Stanley Park Foyer

Novel Reflectarray and Transmitarray Designs

TUP-A1.1P.1 Board 1
The Analogy between Offset Configurations of Parabolic Reflectors and 
Reflectarrays
Payam Nayeri, Atef Elsherbeni, Colorado School of Mines, United States; Fan Yang, 
Tsinghua University, China

TUP-A1.1P.2 Board 2
High Efficiency Ka-Band Single Layer Air Vias Reflectarray: Design and 
Analysis
Muhammad M. Tahseen, Ahmed A. Kishk, Concordia University, Canada

TUP-A1.1P.3 Board 3
Linearly Polarized Multi-Layer Wideband Perforated Lens Antenna in the 
V-Band
Muhammad M. Tahseen, Ahmed A. Kishk, Concordia University, Canada

TUP-A1.1P.4 Board 4
Some Preliminary Results on Conformal Reflectarrays
Bui Van Ha, Université Catholique de Louvain, Belgium; Paola Pirinoli, Michele 
Beccaria, Mario Orefice, Politecnico di Torino, Italy; Fan Yang, Tsinghua University, 
China

TUP-A1.1P.5 Board 5
An Impedance Surface-Based Method for Designing Wideband 
Reflectarrays
Liang Liang, Sean Hum, University of Toronto, Canada

TUP-A1.1P.6 Board 6
Design of a Novel Circularly Polarized Reflectarray with a Linearly 
Polarized Feeder
Yinyan Chen, Yuehe Ge, Yujie Liu, Huaqiao University, China

TUP-A1.1P.7 Board 7
Experimental Characterization of an X-Band Transmitarray with a 
Reduced Focal Distance
Luca Di Palma, Antonio Clemente, Laurent Dussopt, Grenoble Alpes University, CEA-
Leti, France; Ronan Sauleau, University of Rennes 1, France; Patrick Potier, Philippe 
Pouliguen, DGA, France

 Tuesday, July 21 14:40 - 16:40
 TUP-A1.2P  Stanley Park Foyer

Reflectarrays and Applications

TUP-A1.2P.1 Board 8
ISARA – Integrated Solar Array and Reflectarray CubeSat Deployable 
Ka-band Antenna
Richard Hodges, Matthew Radway, Armen Toorian, Daniel Hoppe, Biren Shah, 
CALTECH Jet Propulsion Laboratory, United States; Andrew Kalman, Pumpkin, Inc., 
United States

TUP-A1.2P.2 Board 9
Parabolic Reflectarray for Broadband Telecom Satellite Applications with 
Low Cross-Polarization
Min Zhou, Stig Busk Sørensen, Erik Jørgensen, TICRA, Denmark

TUP-A1.2P.3 Board 10
Comments on the Size-Dependence of Focal Point Shift in Offset-Fed 
Reflectarrays
E’qab Almajali, Derek McNamara, University of Ottawa, Canada

TUP-A1.2P.4 Board 11
Improving Sub-Reflectarray Antennas Performance Using Sub-
Wavelength Inter-Element Spacing
E’qab Almajali, Derek McNamara, Jonathan Ethier, University of Ottawa, Canada

TUP-A1.2P.5 Board 12
Optimum Reflectarray Feed Pattern Synthesis
Mohamed Moharram, Ahmed A. Kishk, Concordia University, Canada

TUP-A1.2P.6 Board 13
Reflectarrays using Active-Loaded Elements: Enhancing Performance by 
Power Combining
Alister Hosseini, Yahya Rahmat-Samii, University of California, Los Angeles, United 
States

TUP-A1.2P.7 Board 14
Experimental Study of a 1-Bit 10×10 Reconfigurable Reflectarray 
Antenna
Huanhuan Yang, Air Force Engineering University, China; Fan Yang, Shenheng 
Xu, Maokun Li, Tsinghua University, China; Xiangyu Cao, Air Force Engineering 
University, China

TUP-A1.2P.8 Board 15
Design of a Circularly Polarized Reconfigurable Reflectarray Using 
Micromotors
Xue Yang, Shenheng Xu, Fan Yang, Maokun Li, Tsinghua University, China; Houfei 
Fang, Yangqing Hou, Shanghai YS Information Technology Company Limited, China

TUP-A1.2P.9 Board 16
Design an Adaptive Electronically Beamsteering Reflectarray Antenna for 
RFID Systems
Khaled Hasan, Maher Khaliel, Mohamed El-Hadidy, Thomas Kaiser, Duisburg-Essen 
University, Germany

TUP-A1.2P.10 Board 17
Perforated Dielectric Antenna Reflectarray for OAM Generation
Xudong Bai, Xianling Liang, Chong He, Yezhen Li, Liang Liu, Jingfeng Chen, 
Mingming Liu, Junping Geng, Ronghong Jin, Shanghai Jiao Tong University, China
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 Tuesday, July 21 14:40 - 16:40
 TUP-A1.3P  Stanley Park Foyer

Reflectarrays and Reflectarray Elements

TUP-A1.3P.1 Board 18
A Simple Method to Realize Polarization Diversity in Broadband 
Reflectarrays Using Single-Layered Rectangular Patch Elements
Lu Guo, Peng-Khiang Tan, Tan-Huat Chio, Temasek Laboratories, National University 
of Singapore, Singapore

TUP-A1.3P.2 Board 19
Insensitive Polarization Characteristic Using Novel Reflectarray Element 
Combined Hexa-pole and Double Rings
Sung Hoe Kim, Youngsub Kim, Young Joong Yoon, Yonsei University, Republic of 
Korea; Hyungrak Kim, Daelim University College, Republic of Korea

TUP-A1.3P.3 Board 20
Design of a Linearly Polarized Metal-only Reflectarray Using Slot-Type 
Phoenix Elements
Ruyuan Deng, Fan Yang, Shenheng Xu, Maokun Li, Tsinghua University, China

TUP-A1.3P.4 Board 21
Design of a 2-bit Reconfigurable Reflectarray Element Using Two MEMS 
Switches
Xue Yang, Shenheng Xu, Fan Yang, Maokun Li, Tsinghua University, China

TUP-A1.3P.5 Board 22
Design of a Dual-Frequency Broadband Reflectarray Using Triple-
resonance Elements
Ruyuan Deng, Fan Yang, Shenheng Xu, Maokun Li, Tsinghua University, China

TUP-A1.3P.6 Board 23
Low Cross-Polarization Reflectarray Elements with Four Axial Symmetry 
for Dual-Polarization and Wideband Use
Daichi Higashi, Shusuke Sasaki, Hiroyuki Deguchi, Mikio Tsuji, Doshisha University, 
Japan

TUP-A1.3P.7 Board 24
Design of Optically Transparent Reflectarray Antenna Unit Cell Integrated 
with Solar Cells
Mohamed Moharram, Ahmed A. Kishk, Concordia University, Canada

TUP-A1.3P.8 Board 25
An electronically steerable reflectarray with integrated leaky-wave feed
Jeff Nicholls, Sean Hum, University of Toronto, Canada

TUP-A1.3P.9 Board 26
A Tunable BST Integrated V-band Patch Element with Interdigital Gap 
Configuration
Michael Trampler, Kalyan Karnati, Xun Gong, University of Central Florida, United 
States

TUP-A1.3P.10 Board 27
Dual-Polarized Reflectaray Element Using Open-Loop Patches
Houman Ghorbani, Parisa Dehkhoda, Ahad Tavakoli, Mahdi Rabbani, Amirkabir 
University of Technology, Iran

 Tuesday, July 21 14:40 - 16:40
 TUP-A1.4P  Stanley Park Foyer

Reflector Antennas

TUP-A1.4P.1 Board 28
Fast Full-Wave Analysis of Challenging Reflector Antenna Problems
Erik Jørgensen, Oscar Borries, Peter Meincke, Niels Vesterdal, TICRA, Denmark

TUP-A1.4P.2 Board 29
Solution of Electrically Large Scattering Problems on a Laptop
Oscar Borries, Erik Jørgensen, Peter Meincke, TICRA, Denmark

TUP-A1.4P.3 Board 30
CubeSat Deployable Ka-band Reflector Antenna for Deep Space Missions
Nacer Chahat, Jonathan Sauder, Mark Thomson, Richard Hodges, NASA Jet 
Propulsion Laboratory / CalTech, United States; Yahya Rahmat-Samii, University of 
California, Los Angeles, United States

TUP-A1.4P.4 Board 31
Link Analysis of High Throughput Spacecraft Communication Systems for 
Future Science Missions
Rainee Simons, NASA Glenn Research Center, United States

TUP-A1.4P.5 Board 32
Beam Squint Correction in Offset Reflector Antennas with Circularly-
Polarized Tapered Primary Feeds
Zahra Allahgholi Pour, Lotfollah Shafai, University of Manitoba, Canada

TUP-A1.4P.6 Board 33
Magnetometer Boom Blockage Effects on Performance of Reflector 
Antenna of Europa Habitability Mission 
Vahraz Jamnejad, Jet Propulsion Laboratory, United States

TUP-A1.4P.7 Board 34
High Gain Antenna Array Feed Candidate for NASA’s Europa Clipper
Matthew Bray, Ron Schulze, Johns Hopkins University Applied Physics Laboratory, 
United States

TUP-A1.4P.8 Board 35
Designing a Dual-Circularly Polarized Receiving Antenna for 12-GHz 
Band Satellite Broadcasting
Masafumi Nagasaka, Susumu Nakazawa, Shoji Tanaka, Japan Broadcasting 
Corporation, Japan

TUP-A1.4P.9 Board 36
Optimization of a Reflector Antenna Fed by a Double Ridged Horn
Deniz Bolukbas, Okan University, Turkey; Ali Ziya Ozer, Figes A.S., Turkey

TUP-A1.4P.10 Board 37
Comparison of a Small Parabolic Reflector for Use with an Acoustic and 
a Radar Microphone
Herbert Aumann, Travis Russell, Nuri W. Emanetoglu, University of Maine, United 
States
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A  Tuesday, July 21 14:40 - 16:40
 TUP-UA.1P  Stanley Park Foyer

Material, Modeling and Antenna Measurements

TUP-UA.1P.1 Board 38
The Uncertainties Associated with Rydberg Atom Based Electric Field 
Measurements 
Christopher Holloway, Joshua Gordon, National Institute of Standards and 
Technology, United States; Haoguan Fan, Santosh Kumar, James Shaffer, University 
of Oklahoma, United States

TUP-UA.1P.2 Board 39
Robotic Spherical Near-Field Measurements at 183 GHz
Michael Francis, Ronald Wittmann, David Novotny, Joshua Gordon, National 
Institute of Standards and Technology, United States

TUP-UA.1P.3 Board 40
Evaluation of Material Characterization Systems that Utilize a Two-Wire 
Transmission Line
Andrew Temme, Edward Rothwell, Michigan State University, United States

TUP-UA.1P.4 Board 41
A Stepped Waveguide Technique for the Characterization of Conductor-
Backed Absorbing Materials
Jonathan Frasch, Edward Rothwell, Michigan State University, United States

TUP-UA.1P.5 Board 42
The Use of Random Auxiliary Sources for Reflectarray Feed Analysis
Mohamed Moharram, Ahmed A. Kishk, Concordia University, Canada

TUP-UA.1P.6 Board 43
3D Modeling for Realistic Assessment of Vital Signs and Lung Water 
Content
Ruthsenne R.G. Perron, Magdy F. Iskander, Hawaii Center for Advanced 
Communications, United States

TUP-UA.1P.7 Board 44
On the Antenna Reception in the Presence of Generalized Excitation
Andrea Neto, Ozan Yurduseven, Nuria Llombart, Delft University of Technology, 
Netherlands; Angelo Freni, University of Florence, Italy

TUP-UA.1P.8 Board 45
Accurate Measurement of Transmit and Receive Performance of AAS 
Antennas in a Multi-Probe Spherical NF System
Lars Jacob Foged, Alessandro Scannavini, Microwave Vision Group, Italy; Francisco 
Cano-Facila, Nicolas Gross, SATIMO Industries, France

B  Tuesday, July 21 14:40 - 16:40
 TUP-UB.1P  Stanley Park Foyer

Lens and Aperture Antennas

TUP-UB.1P.1 Board 46
Lens Antennas Using QCTO Technique
Mahsa Ebrahimpouri, KTH Royal Institute of Technology, Sweden; Rhiannon 
Mitchell-Thomas, University of Exeter, United Kingdom; Oscar Quevedo-Teruel, KTH 
Royal Institute of Technology, Sweden

TUP-UB.1P.2 Board 47
Spectral Green’s Function Representation for Photo-Conductive Slot 
Antennas
Alessandro Garufo, Giorgio Carluccio, Nuria Llombart, Andrea Neto, TU Delft, 
Netherlands

TUP-UB.1P.3 Board 48
Physical Optics Modeling of a Pillbox as a Beam Forming Network for a 
Large Imaging System in Satellite Communications
Guido Valerio, Sorbonne Universités, UPMC Paris 06, France; Mauro Ettorre, Tony 
Makdissy, Ronan Sauleau, IETR - Institut d’Electronique et de Télécommunications 
de Rennes, France

TUP-UB.1P.4 Board 49
Transverse Circular polarized Bessel beam launchers for near-field 
applications, by using a RLSA with an inward Hankel aperture 
distributions
Santi Concetto Pavone, University of Siena, Italy; Mauro Ettorre, IETR-CNRS Rennes, 
France; Matteo Albani, University of Siena, Italy

TUP-UB.1P.5 Board 50
Influence of FSR Element Shape on FSR Backed Dipole Antenna Applied 
to Mobile Base Station Antenna
Keizo Cho, Yusuke Tanizawa, Chiba Institute of Technology, Japan; Hideya So, 
Atsuya Ando, Takatoshi Sugiyama, NTT Corporation, Japan

End of Tuesday Afternoon Interactive Forum
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 Wednesday, July 22 08:00 - 10:40
 WE-SP.1A Special Session Salon A

Memorial Session for Julien Perruisseau-Carrier
Session Co-Chairs: Sean Hum, University of Toronto,; Ozlem Aydin Civi, 
Middle East Technical University

WE-SP.1A.1 08:00
Recent Advances in Reconfigurable Antennas and Spatially-Fed Arrays
Sean Hum, University of Toronto, Canada

WE-SP.1A.2 08:20
Full-Dimension MIMO Arrays with Large Spacings Between Elements
Xavier Artiga, Centre Tecnològic de Telecomunicacions de Catalunya (CTTC), Spain

WE-SP.1A.3 08:40
Vector Vortex Beam Transmitarrays Composed of Split-ring Slot Elements
Caner Guclu, Mehdi Veysi, Filippo Capolino, University of California, Irvine, United 
States

WE-SP.1A.4 09:00
Fast Construction of the MoM Matrix for Reflectarrays through a Smart 
Tabulation
Erdinc Ercil, Lale Alatan, Ozlem Civi, Middle East Technical University, Turkey

WE-SP.1A.5 09:20
Broadband Fabry-Pérot Antenna with non-Foster Metasurface - How to 
Test the Basic Idea ?
Silvio Hrabar, University of Zagreb, Croatia; Tomislav Debogovic, École Polytechnique 
Fédérale de Lausanne (EPFL), Switzerland

Break 09:40

WE-SP.1A.6 10:00
Graphene Plasmonics: Theory and Experiments
Juan Sebastian Gomez-Diaz, Andrea Alù, University of Texas at Austin, United States

WE-SP.1A.7 10:20
Plasmonic Devices and Spatial Dispersion Effects in Graphene Technology 
for Terahertz Applications
Diego Correas-Serrano, Universidad Politécnica de Cartagena, Spain; Juan Sebastian 
Gomez-Diaz, University of Texas at Austin, United States; Alejandro Alvarez-Melcon, 
Universidad Politécnica de Cartagena, Spain

 Wednesday, July 22 08:00 - 11:20
 WE-SP.2A Special Session Salon B

4D Antenna Arrays: Theory, Techniques and Applications
Session Co-Chairs: Paolo Rocca, University of Trento; Shiwen Yang, 
University of Electronic Science and Technology of China

WE-SP.2A.1 08:00
A Dual Channel AM Receiver Structure in 4D Arrays
Yasin Yavuz, Mert Karahan, Ertugrul Aksoy, Gazi University, Turkey

WE-SP.2A.2 08:20
Time Modulated Array for Dual Function Radar and Communication
Jérome Euzière, Régis Guinvarc’h, Israel Hinostroza, Supelec, France; Bernard 
Uguen, University of Rennes 1, France; Raphael Gillard, INSA Rennes, France

WE-SP.2A.3 08:40
Dynamic Wireless Power Transfer by Time-Modulated Arrays
Roman Marchukov, Diego Masotti, Alessandra Costanzo, University of Bologna, Italy

WE-SP.2A.4 09:00
Nonsinusoidal TMA Basis Functions and the DVOR
William Barott, Embry-Riddle Aeronautical University, United States

WE-SP.2A.5 09:20
Advanced Harmonic Radiations Design in Time-Modulated Antenna 
Arrays
Lorenzo Poli, Paolo Rocca, Federico Viani, Andrea Massa, ELEDIA Research Center, 
University of Trento, Italy

Break 09:40

WE-SP.2A.6 10:00
Time-Domain Antenna Arrays for future Phased Array Applications
Chong He, Xianling Liang, Xudong Bai, Junping Geng, Ronghong Jin, Shanghai Jiao 
Tong University, China

WE-SP.2A.7 10:20
Time-Modulated Arrays for Digital Communications in Multipath 
Scenarios
Roberto Maneiro-Catoira, Julio Bregains, Jose A. Garcia-Naya, Luis Castedo, 
Universidade da Coruña, Spain

WE-SP.2A.8 10:40
Basic Multipath Analysis of LFMCW-FDA
Cagri Cetintepe, Simsek Demir, Middle East Technical University, Turkey

WE-SP.2A.9 11:00
4D Antenna Arrays for LFM Signal Transmission
Jixin Guo, Shiwen Yang, Quanjiang Zhu, Zaiping Nie, University of Electronic Science 
and Technology of China, China
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 Wednesday, July 22 08:00 - 11:40
 WE-A1.1A  Salon C

Small Multi-band Antennas
Session Co-Chairs: Zhirun Hu, The University of Manchester; Hideya So, 
NTT Corporation

WE-A1.1A.1 08:00
Dual Band Metamaterial-Structured Antenna with Coplanar Waveguides 
and Radial Feed Stub
Miroslav Pajovic, Zlatko Potocnik, MP RF-Antenna-EMC Consulting, United States; 
Velimir Djeric, Milara, Inc., United States

WE-A1.1A.2 08:20
Design for Suppressing Undesired Reflections from Frequency-Selective 
Surfaces Employed in Multiband Sector Antenna
Hideya So, Atsuya Ando, Takatoshi Sugiyama, NTT Corporation, Japan; Keizo Cho, 
Chiba Institute of Technology, Japan

WE-A1.1A.3 08:40
Incorporation of Square Patch and SRR Metamaterials for Dual-band 
Printed Antenna
Mohammad Arif Harfianto, Suprayogi Suprayogi, Telkom University, Indonesia; 
Achmad Munir, Institut Teknologi Bandung, Indonesia

WE-A1.1A.4 09:00
An Ultra Wideband (UWB) Printed Slotted Monopole Antenna with Multi-
functional Charactersitics 
Chinmoy Saha, Indian Institute of Space Science and Technology, India; Jawad Y. 
Siddiqui, University of Calcutta, India; Latheef Ahmed Shaik, Indian Institute of 
Space Science and Technology, India; Yahia M.M. Antar, Royal Military College of 
Canada, Canada

WE-A1.1A.5 09:20
UWB Printed Monopole Antenna with Controllable Multi Notch Function 
using Rotational Circular SRRs
Chinmoy Saha, Latheef Ahmed Shaik, Indian Institute of Space Science and 
Technology, India; Jawad Y. Siddiqui, University of Calcutta, India; Yahia M.M. Antar, 
Royal Military College of Canada, Canada

Break 09:40

WE-A1.1A.6 10:00
SIR Double Periodic CRLH Loaded Dipole Antenna
Mahmoud Abdalla, MTC College, Egypt; Mohamed Abo El-Dahab, Mohamed Ghouz, 
Arab Academy for Science, Technology, and Maritime Transport, Egypt

WE-A1.1A.7 10:20
Comapct and Tunable ACS-Fed Monopole Antenna
Ahmed Ibrahim, El Minia University, Egypt; Mahmoud Abdalla, MTC College, Egypt; 
Xianjun Huang, Zhirun Hu, Manchester University, United Kingdom

WE-A1.1A.8 10:40
Single Feed Dual-Frequency Orthogonal Linear-Polarization Microstrip 
Patch Antenna with Large Frequency Ratio
Fanji Meng, University of Electronic Science and Technology of China, China; Sharma 
Satish, San Diego State University, United States

WE-A1.1A.9 11:00
A Metamaterial-inspired Triple Band Dual Polarized Monopole Antenna
Debdeep Sarkar, Kushmanda Saurav, Archana Rajput, Kumar Vaibhav Srivastava, 
Indian Institute of Technology Kanpur, India

WE-A1.1A.10 11:20
A Hexagonal Multiband Fractal Patch Antenna
Mukh Ram Rajbhar, Sushrut Das, Indian School of Mines, India; Ram Lal Yadava, 
Galgotias College of Engineering &Technology, India

 Wednesday, July 22 08:00 - 11:40
 WE-A1.2A  Salon D

Antenna Theory I
Session Co-Chairs: Constantine Balanis, Arizona State University; Steven 
Weiss, U.S. Army

WE-A1.2A.1 08:00
Why Current Decay on a Wire Causes Radiation
Edmund Miller, Los Alamos National Laboratory (retired), United States

WE-A1.2A.2 08:20
Scattering Properties of the Ideal Antenna in Receive Mode
Michael Kreiczer, Raphael Kastner, Tel Aviv University, Israel

WE-A1.2A.3 08:40
Methods of Transmitting a Wideband Signal Through an Electrically 
Small Antenna
Majid Manteghi, Virginia Polytechnic Institute and State University, United States

WE-A1.2A.4 09:00
Equivalent Circuit Modeling of Planar Mobile Phone Intenna
Bum-Kyum Kim, Taeyeop Lee, Kwyro Lee, Korea Advanced Institute of Science and 
Technology, Republic of Korea

WE-A1.2A.5 09:20
Cavity Matching of High Dielectric Constant SIW H-Plane Horn Antenna
Nima Bayat-Makou, Ahmed A. Kishk, Concordia University, Canada

Break 09:40

WE-A1.2A.6 10:00
Physics-Based Circuit Models for MIMO Antennas Using Characteristic 
Modes
Jacob Adams, Binbin Yang, North Carolina State University, United States

WE-A1.2A.7 10:20
A Modification of the Two-Antenna Method to Determine the Phase 
Center Location as well as the Gain of a Wideband Antenna
Herbert Aumann, University of Maine, United States; Tyler Schmitt, University of 
Lowell, United States; David Mooradd, MIT Lincoln Laboratory, United States

WE-A1.2A.8 10:40
Pattern Ripple in Near-to-Far-Field Reconstruction
Jan Grzesik, Allwave Corporation, United States

WE-A1.2A.9 11:00
The Relation Between Fractional Bandwidth and Q Factor
Miloslav Capek, Lukas Jelinek, Czech Technical University in Prague, Czech Republic

WE-A1.2A.10 11:20
The Beam Widening Factor of Linear Dolph-Chebyshev End-Fire Arrays
Jia Cao, Zheng-Hui Xue, Weiming Li, Wu Ren, Beijing Institute of Technology, China
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 Wednesday, July 22 08:00 - 11:40
 WE-A2.1A  Salon E

Metasurface Innovations I
Session Co-Chairs: Anthony Grbic, University of Michigan; Christophe 
Caloz, Ecole Polytechnique de Montreal

WE-A2.1A.1 08:00
Low Profile Lens Antennas: Collimating Leaky-Wave Radiation with 
Metasurfaces
Carl Pfeiffer, Anthony Grbic, University of Michigan, United States

WE-A2.1A.2 08:20
Using Small Metasurface Lens for Antenna Gain Echancement
Hailiang Zhu, S.W. Cheung, T.I. Yuk, University of Hong Kong, Hong Kong SAR of 
China

WE-A2.1A.3 08:40
Coupling Localized Sources to Controlled Polarized Broadside Radiation 
using Huygens Metasurfaces
Ariel Epstein, George V. Eleftheriades, University of Toronto, Canada

WE-A2.1A.4 09:00
A High-Gain Lens Antenna Based on Gradient-Index Metamaterial
Elham Erfani, Institut National de la Recherche Scientifique (INRS), Canada; 
Mahmoud Niroo-jazi, Concordia University, Canada; Tayeb A. Denidni, Serioja Ovidiu 
Tatu, Institut National de la Recherche Scientifique (INRS), Canada

WE-A2.1A.5 09:20
Homogenized Dyadic Green’s Functions for Electric Dipole Excitation 
Over Metasurfaces
Feng Liang, University of Electronic Science and Technology of China, China; George 
W. Hanson, University of Wisconsin-Milwaukee, United States; Giampiero Lovat, 
Rodolfo Araneo, Paolo Burghignoli, La Sapienza University of Rome, Italy; Alexander 
B. Yakovlev, University of Mississippi, United States

Break 09:40

WE-A2.1A.6 10:00
Variable Reflection Angle Meta-surface using Double Layered FSS
Ryuji Kuse, Toshikazu Hori, Mitoshi Fujimoto, University of Fukui, Japan

WE-A2.1A.7 10:20
Angularly-independent Huygens’ metasurfaces
Younes Ra’di, Sergei Tretyakov, Aalto University, Finland

WE-A2.1A.8 10:40
Hyperbolic Metasurfaces
Juan Sebastian Gomez-Diaz, Mykhailo Tymchenko, Andrea Alù, University of Texas 
at Austin, United States

WE-A2.1A.9 11:00
Birefringent “Generalized Refractive” Metasurface
Karim Achouri, Mohamed A. Salem, Christophe Caloz, Polytechnique de Montréal, 
Canada

WE-A2.1A.10 11:20
A Novel Circularly Polarized / Dual Band Dual Polarized Antenna Using 
Metasurface
Basudev Majumder, Krishnamoorthy Kandasamy, Jayanta Mukherjee, IIT Bombay, 
India; Kamla Prasan Ray, Society for Applied Microwave Electronic Engineering and 
Research, India

 Wednesday, July 22 08:00 - 10:00
 WE-A2.2A  Salon F

Frequency Selective Surfaces: Reconfigurable
Session Co-Chairs: J. Yiannis Vardaxoglou, Loughborough University; 
Nader Behdad, University of Wisconsin-Madison
WE-A2.2A.1 08:00
Active Frequency Selective Surfaces using Cantilever Switches for 60-GHz 
applications
Arun Kesavan, Bybi P. Chacko, Tayeb A. Denidni, National Institute of Scientific 
Research, Canada

WE-A2.2A.2 08:20
Electronically Tunable Frequency Selective Surface at 60 GHz for  Beam 
- Steering  Applications
Gijo Augustin, Bybi P. Chacko, Tayeb A Denidni, National Institue of Scientific 
Research (INRS), Canada

WE-A2.2A.3 08:40
Millimeter-Wave Active FSS Structure with Catilever Switches for Beam-
Switching Antenna Applications
Bybi P Chacko, Gijo Augustin, Tayeb A Denidni, National Institue of Scientific 
Research (INRS), Canada

WE-A2.2A.4 09:00
Exploiting Mechanical Flexure to Design Tunable Periodic Structures
Seyed Mohamad Amin Momeni Hasan Abadi, John H. Booske, Nader Behdad, 
University of Wisconsin-Madison, United States

WE-A2.2A.5 09:20
Reconfigurable Band Rejection and Band-pass Frequency Selective 
Structures
Jeffrey Kula, Prabhakar H. Pathak, John L. Volakis, Ohio State University, United 
States

WE-A2.2A.6 09:40
Magnetically Tunable Graphene Patch Frequency Selective Surface (FSS)
Lin Lin, Lin-Sheng Wu, Shanghai Jiao Tong University, China; Wen-Yan Yin, Zhejiang 
University, China; Jun-Fa Mao, Shanghai Jiao Tong University, China

 Wednesday, July 22 10:00 - 11:40
 WE-A2.3A  Salon F

Frequency Selective Surfaces: Applications
Session Co-Chairs: Miguel Ferrando-Bataller, Universitat Politècnica de 
València; Khaled ElMahgoub, Trimble Navigation/Auto-ID Lab MIT

WE-A2.3A.1 10:00
Frequency Selective Surfaces for UHF RFID Applications
Khaled ElMahgoub, Trimble Navigation / MIT, United States

WE-A2.3A.2 10:20
Double-Fed Multilevel Frequency Selective Surface for Low-Profile Planar 
Lens
Daniel Sánchez-Escuderos, Marta Cabedo-Fabrés, Eva Antonino-Daviu, Miguel 
Ferrando-Bataller, Universitat Politècnica de València, Spain

WE-A2.3A.3 10:40
Approximation of Effective Dielectric Constant for FSS in Layered 
Dielectrics using Conformal Mapping
Dustin Pieper, Kristen Donnell, Missouri University of Science and Technology, United 
States

WE-A2.3A.4 11:00
A Cylindrical Thin Lens for 79GHz Applications
Hadi Amarloo, Mohammad-Reza Nezhad-Ahmadi, Safieddin Safavi-Naeini, 
University of Waterloo, Canada

WE-A2.3A.5 11:20
A Novel Fractal FSS For Energy Saving Glass
Ghaffer Kiani, Rabah W. Aldhaheri, King Abdulaziz University, Saudi Arabia
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 Wednesday, July 22 08:00 - 11:40
 WE-A4.1A  Seymour

Inverse Problems in Electromagnetics
Session Co-Chairs: Aria Abubakar, Schlumberger; Abas Sabouni, Wilkes 
University

WE-A4.1A.1 08:00
Quasi-Born approximation prefiltering for noniterative inverse scattering
Edwin Marengo, Jing Tu, Northeastern University, United States

WE-A4.1A.2 08:20
Fast 3D Nonlinear Inversion Method for Airborne Electromagnetic 
Exploration
Yu Jia, Qing Huo Liu, Duke University, United States

WE-A4.1A.3 08:40
Subspace-based Optimization Method Coupled with Multiplicative 
Regularization for Edge-Preserving Inversion
Xudong Chen, National University of Singapore, Singapore; Kuiwen Xu, Fazhong 
Shen, Lixin Ran, Zhejiang University, China; Yu Zhong, Institute of High Performance 
Computing, Singapore

WE-A4.1A.4 09:00
A Learning-By-Examples Approach for Non-Destructive Localization and 
Characterization of Defects Through Eddy Current Measurements
Marco Salucci, Giacomo Oliveri, Federico Viani, ELEDIA Research Center, University of 
Trento, Italy; Roberto Miorelli, Christophe Reboud, Pierre Calmon, CEA LIST, France; 
Andrea Massa, ELEDIA Research Center, University of Trento, Italy

WE-A4.1A.5 09:20
Invasion Patterns Derived from Inversion of Logging-While-Drilling 
Measurements
Zhong Zhang, Zhejiang University, China; Jun Cai, CNOOC, China

Break 09:40

WE-A4.1A.6 10:00
Inversion for Tilted Triaxial Conductivity in Dipping Layered Formations
Yu Jia, Duke University, United States; Gong Li Wang, Aria Abubakar, Schlumberger, 
United States

WE-A4.1A.7 10:20
Two-Dimensional Inversion of Triaxial Induction Logging Data in 
Transversely Isotropic Formation
Su Yan, University of Illinois at Urbana-Champaign, United States; Gong Li Wang, 
Aria Abubakar, Schlumberger, United States

WE-A4.1A.8 10:40
Using a Contraction Mapping Method to Determine Complex Permittivity 
from Electromagnetic Propagation Measurements
Tianxia Zhao, Gong Li Wang, Keli Sun, Aria Abubakar, Fernando Garcia-Osuna, 
Schlumberger, United States

WE-A4.1A.9 11:00
Numerical Study of Resolution in Near Field Microscopy for Dielectric 
Samples
Zhun Wei, Xudong Chen, National University of Singapore, Singapore

WE-A4.1A.10 11:20
A Fast Algebraic Reconstruction Method for Inverse Problem
Chuan Lin, Jiefeng Zang, Anyong Qing, University of Electronic Science and 
Technology of China, China

 Wednesday, July 22 08:00 - 09:40
 WE-A4.2A  McKenzie

Propagation Characterization in Terrestrial Environment
Session Chair: Leonardo Lizzi, Université de Nice – Sophia Antipolis

WE-A4.2A.1 08:00
Stratospheric platform for Telecommunication missions
Fabien Baurreau, Robert Staraj, Fabien Ferrero, Leonardo Lizzi, Jean-Marc Ribero, 
Laboratoire d’Electronique, Antennes et Télécommunications, France; Jean-Philippe 
Chessel, Thales Alenia Space, France

WE-A4.2A.2 08:20
X-Band Beacon-Receiver Array Evaporation Duct Height Estimation
Jonathan Pozderac, Joel Johnson, Caglar Yardim, Ohio State University, United 
States

WE-A4.2A.3 08:40
Multipath Fading Effect on Terrestrial Microwave LOS Radio Links
Polat Goktas, Satilmis Topcu, Ezhan Karasan, Ayhan Altintas, Bilkent University, 
Turkey

WE-A4.2A.4 09:00
Propagation Experiment in the Littoral at 94 GHz
Andreas Danklmayer, Stefan Sieger, Fraunhofer FHR, Germany

WE-A4.2A.5 09:20
Shadow Fading Correlations in a European Forest Environment
Alexandros Palaios, Janne Riihijärvi, Petri Mähönen, RWTH Aachen University, 
Germany

 Wednesday, July 22 10:00 - 11:40
 WE-A4.4A  McKenzie

Outdoor Propagation
Session Co-Chairs: Jacquelynne Morse, NASA; Shambhu Nath Jha, ICOMS

WE-A4.4A.1 10:00
Radiofrequency Speckle In Mountainous Terrain
Daniel Breton, Steven Arcone, Cold Regions Research and Engineering Laboratory, 
United States

WE-A4.4A.2 10:20
A Vertical Reflection Ionospheric Clutter Model for High Frequency 
Surface Wave Radar
Shuyan Chen, Weimin Huang, Eric Gill, Memorial University, Canada

WE-A4.4A.3 10:40
Impact of Windmills on the AM Propagation over the Ground
Shambhu Nath Jha, ICOMS Detections S.A., Belgium; Christophe Craeye, Université 
Catholique de Louvain, Belgium; Pierre-Antoine Mali, GreenPlug Sprl, Belgium

WE-A4.4A.4 11:00
Long-Term Trends in Space-Ground Atmospheric Propagation 
Measurements
Michael Zemba, Jacquelynne Morse, James Nessel, NASA Glenn Research Center, 
United States

WE-A4.4A.5 11:20
On Terrain Effects on Path Loss Models
Oluwaseun Kolawole, Nasir Faruk, University of Ilorin, Nigeria
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 Wednesday, July 22 08:00 - 11:20
 WE-A5.1A  Salon 1

Advances in Mobile Antenna Design
Session Co-Chairs: RongLin Li, South China University of Technology; 
Yu-Jiun Ren, Nokia

WE-A5.1A.1 08:00
Design of Compact Dual-Band Dual-Port WLAN MIMO Antennas using 
Slots
Saber Soltani, Parisa Lotfi Poshtgol, Ross D. Murch, Hong Kong University of Science 
and Technology, Hong Kong SAR of China

WE-A5.1A.2 08:20
Designing Antenna Booster Cases for Mobile Phones using Capacitive 
Coupling Techniques
Jungyub Lee, Junsig Kum, Dohyuk Ha, Youngju Lee, Samsung Electronics, Republic 
of Korea

WE-A5.1A.3 08:40
High Performance Multiband Radio Antenna
Yu-Jiun Ren, Jessie Ren, Nokia, United States; Huan-Sheng Hwang, Intel Corporation, 
United States

WE-A5.1A.4 09:00
A Flexible and Transparent Antenna on a Polyimide Substrate for Laptop 
Computers
Seungman Hong, Youngsung Kim, Changmin Lee, Chang Won Jung, Seoul National 
University of Science and Technology, Republic of Korea

WE-A5.1A.5 09:20
Very Small Chip Antenna Supporting Multiple Radio Protocols
Jessie Ren, Yu-Jiun Ren, Nokia, United States

Break 09:40

WE-A5.1A.6 10:00
A Dual-Polarized Triple-Band MIMO Antenna for WLAN/WiMAX 
Applications
Yan Pan, Yuehui Cui, RongLin Li, South China University of Technology, China; 
Manos Tentzeris, Georgia Institute of Technology, United States

WE-A5.1A.7 10:20
A Dual-Band Printed Antenna with Metal Back-Cover for WBAN 
Applications
Wonseok Lee, Jaehoon Choi, Hanyang University, Republic of Korea

WE-A5.1A.8 10:40
Wearable Antenna Design on Finite-Size High Impedance Surfaces for 
Smart-Watch Applications
Ting-Yu Ku, Yen-Sheng Chen, National Taipei University of Technology, Taiwan

WE-A5.1A.9 11:00
Effective Missmatch Losses in Handheld Antennas
Pedro Luis Carro, Jesus de Mingo, Nerea González-Vázquez, Paloma García-Dúcar, 
Antonio Valdovinos, University of Zaragoza, Spain

 Wednesday, July 22 08:00 - 09:40
 WE-A5.2A  Salon 2

Wireless Systems for Biomedical Applications
Session Co-Chairs: Stavros Koulouridis, University of Patras; Koichi Ito, 
Chiba University

WE-A5.2A.1 08:00
Sub-1 GHz Far-Field Powering of Implantable Medical Devices: Design 
and Safety Considerations
Sofia Bakogianni, Stavros Koulouridis, University of Patras, Greece

WE-A5.2A.2 08:20
Evaluation and Optimization of Near-Field Inductive Coupled Wireless 
Power Links in Rat Model
Kush Agarwal, National University of Singapore, Singapore; Rangarajan 
Jegadeesan, Singapore Institute for Neurotechnology, Singapore; Yongxin Guo, 
National University of Singapore, Singapore; Nitish Thakor, Singapore Institute for 
Neurotechnology, Singapore

WE-A5.2A.3 08:40
Wireless Biomedical Telemetry Using a Fully-Passive Brain Implant
Cedric Lee, Asimina Kiourti, John L. Volakis, Ohio State University, United States

WE-A5.2A.4 09:00
Novel Implantable Miniaturized Circular Microstrip Antenna for 
Biomedical Telemetry
Raed Shubair, Amer Salah, Alaa Abbas, Khalifa University, United Arab Emirates

WE-A5.2A.5 09:20
Stub-loaded compact dual-band implantable antenna for biotelemetry
Yijun Liu, Yifan Chen, South University of Science and Technology of China, China; 
Haili Lin, Jinghong Commu. Tech. Co., Ltd., China

B  Wednesday, July 22 10:00 - 11:20
 WE-UB.2A  Salon 2

MIMO Antennas and Systems
Session Co-Chairs: Ronald Johnston, University of Calgary; Dimitris 
Anagnostou, Democritus University of Xanthi

WE-UB.2A.1 10:00
Polarization Diversity Performance of Mobile Terminals in Multipath 
Environment Using MIMO Channel Characterization
Georgios Ioannopoulos, Anastasios Koutinos, Democritus University of Thrace, 
Greece; Panagiotis Gkonis, National Technical University of Athens, Greece; Christos 
Kalialakis, Aristotle University of Thessaloniki, Greece; Dimitris E. Anagnostou, 
Michael Chryssomallis, George Kyriakou, Democritus University of Xanthi, Greece

WE-UB.2A.2 10:20
A Novel MIMO Multicarrier Free Space Superposition Technique Based On 
Wavelet Transform Decomposition
Brian Vaughn, Purdue University, United States; George Whitaker, Kirtland AFB, 
United States; Dimitrios Peroulis, Purdue University, United States

WE-UB.2A.3 10:40
Mutual Coupling Reduction between Two Closely Spaced Inverted-F 
Antennas
Ayman Isaac, Hussain Al-Rizzo, Ali Hammoodi, University of Arkansas at Little Rock, 
United States; Haider Khaleel, Sonoma State University, United States

WE-UB.2A.4 11:00
A Study on Multiple Antenna Systems for Handheld Devices
Geyi Wen, Nanjing University of Information Science and Technolgy, China; Ming 
Zhang, Jun Wang, Huawei Technologies Co., Ltd, China
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B  Wednesday, July 22 08:00 - 11:20
 WE-UB.1A  Salon 3

Metamaterial Lenses and Lens Antennas
Session Co-Chairs: Raj Mittra, Pennsylvania State University; Francisco 
Falcone, Universidad Pública de Navarra

WE-UB.1A.1 08:00
144 GHz Epsilon-near-zero Lens Antenna
Víctor Torres, Víctor Pacheco-Peña, Bakhtiyar Orazbayev, Jorge Teniente, Miguel 
Beruete, Universidad Pública de Navarra, Spain; Miguel Navarro-Cía, Imperial 
College London, United Kingdom; Mario Sorolla, Universidad Pública de Navarra, 
Spain; Nader Engheta, University of Pennsylvania, United States

WE-UB.1A.2 08:20
Analytical Approach to Modeling Flat Lenses with Continuously Graded 
Profiles
Mariana Dalarsson, Royal Institute of Technology, Sweden; Raj Mittra, Pennsylvania 
State University, United States

WE-UB.1A.3 08:40
A Broadband Zoned Fishnet Metamaterial Lens
Bakhtiyar Orazbayev, Víctor Pacheco-Peña, Miguel Beruete, Universidad Pública de 
Navarra, Spain; Miguel Navarro-Cía, Imperial College London, United Kingdom

WE-UB.1A.4 09:00
High-gain and Low-profile Metalens-horn Antenna based on the Fishnet 
Metamaterial
David Osuna, Miguel Beruete, Jorge Teniente, Universidad Pública de Navarra, 
Spain; Miguel Navarro-Cía, Imperial College London, United Kingdom

WE-UB.1A.5 09:20
Metamaterial Lenses for Electron Cyclotron Resonance Heating in 
Nuclear Fusion Devices
Miguel Beruete, Francisco Falcone, Universidad Pública de Navarra, Spain; Alvaro 
Cappa, José Martínez Fernández, Energy, Environment and Technology Research 
Center, Spain; Ana Alejos, University of Vigo, Spain

Break 09:40

WE-UB.1A.6 10:00
Experimental Demonstration of Deflection Angle Tuning in Diffraction-
Inspired Unidirectional Structures
Pablo Rodríguez-Ulibarri, Víctor Pacheco-Peña, Francisco Falcone, Universidad Pública 
de Navarra, Spain; Miguel Navarro-Cía, Imperial College London, United Kingdom; 
Andriy E. Serebryannikov, Adam Mickiewicz University, United Kingdom; Miguel 
Beruete, Universidad Pública de Navarra, Spain

WE-UB.1A.7 10:20
Spline-Enhanced Synthesis of Metamaterial Lenses for Linear Array 
Miniaturization by the SbD-QCTO 
Lorenza Tenuti, Giacomo Oliveri, Federico Viani, Andrea Massa, ELEDIA Research 
Center, University of Trento, Italy

WE-UB.1A.8 10:40
Design of the Spot-focusing Metal Plate Lens Antenna for High-
temperature Measurement
Gaofeng Guo, Yunpeng Zhang, En Li, University of Electronic Science and Technology 
of China, China

WE-UB.1A.9 11:00
Towards Circularly Polarized Reconfigurable Huygens Source
Adam Narbudowicz, RWTH Aachen University, Germany; Max Ammann, Dublin 
Institute of Technology, Ireland; Dirk Heberling, RWTH Aachen University, Germany

 Wednesday, July 22 08:00 - 11:40
 WE-A3.1A  Oak 1/2

Integral Equation Methods for Advanced Applications
Session Co-Chairs: Hakan Bagci, King Abdullah University of Science and 
Technology (KAUST); Vladimir Okhmatovski, University of Manitoba

WE-A3.1A.1 08:00
Characteristics Mode Analysis of a Dipole Antenna Loaded with DNG 
Material
David Zeppettella, Air Force Research Laboratory, United States; Mohammod Ali, 
University of South Carolina, United States

WE-A3.1A.2 08:20
Fast MBF Analysis of Printed FSS Structures
Shambhu Nath Jha, ICOMS Detections S.A., Belgium; Ha Bui Van, Christophe Craeye, 
Université Catholique de Louvain, Belgium

WE-A3.1A.3 08:40
Equivalence Principle Algorithm for Analysis of Metamaterials and 
Reconfigurable Pixelled Antennas
Mojtaba Fallahpour, Weng Cho Chew, University of Illinois at Urbana-Champaign, 
United States

WE-A3.1A.4 09:00
A New Approach for the Analysis of Thick Wire Antennas
Yigit Haykir, Adnan Köksal, Hacettepe University, Turkey

WE-A3.1A.5 09:20
A Delta Gap Source for Locally Corrected Nyström Discretized Integral 
Equations
John C. Young, University of Kentucky, United States; Stephen Gedney, Unversity of 
Colorado Denver, United States

Break 09:40

WE-A3.1A.6 10:00
Boundary Element Method for the Electromagnetic Analysis of 
Metamaterials
Diego Martínez Solís, Marta Gómez Araújo, José Luis Rodríguez Rodríguez, Fernando 
Obelleiro Basteiro, Universidade de Vigo, Spain; José Manuel Taboada Varela, Luis 
Landesa Porras, Universidad de Extremadura, Spain

WE-A3.1A.7 10:20
A Fast Full-Wave Analysis Scheme of High-Gain Superstrate Antennas
Ha Bui Van, Université Catholique de Louvain, Belgium; Shambhu Nath Jha, ICOMS 
Detections S.A., Belgium; Christophe Craeye, Université Catholique de Louvain, 
Belgium

WE-A3.1A.8 10:40
Full-Wave Frequency-Domain Electromagnetic Modelling of RF Fields in 
MRI Applications
Milan Ilic, Ivana Perovic, University of Belgrade, Serbia; Pranav Athalye, Nada 
Sekeljic, Colorado State University, United States; Alexey Tonyushkin, Massachusetts 
General Hospital, United States; Branislav M. Notaros, Colorado State University, 
United States

WE-A3.1A.9 11:00
Efficient Modelling of Antennas Conformal to Cylindrical Medium using 
Cylindrical Green’s Functions
Jun Wu, Chao-Fu Wang, National University of Singapore, Singapore

WE-A3.1A.10 11:20
Analysis of Electrically Large Slotted Waveguide Array Using High-order 
MoM
Yong Wang, Yanyan Li, Xunwang Zhao, Yu Zhang, Yan Chen, Xidian University, China
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 Wednesday, July 22 08:00 - 09:40
 WE-A4.3A  Cypress 2

Radar Metrology and Clutter Modeling
Session Co-Chairs: Jeffrey Nanzer, Johns Hopkins Applied Physics Lab; 
Branislav Notaros, Colorado State University
WE-A4.3A.1 08:00
Waveforms and Signal Processing for High-Accuracy Microwave 
Metrology
Kojo Zilevu, Jason Hodkin, Matthew Sharp, Thomas Comberiate, Jeffrey Nanzer, 
Johns Hopkins University Applied Physics Laboratory, United States

WE-A4.3A.2 08:20
Measurement and Characterization of Winter Precipitation at MASCRAD 
Snow Field Site
Branislav M. Notaros, V. N. Bringi, Cameron Kleinkort, Gwo-Jong Huang, Elene 
Chobanyan, Merhala Thurai, Olivera Notaros, Ana Manic, Patrick Kennedy, Milan Ilic, 
Colorado State University, United States; Andrew Newman, John Hubbert, Timothy 
Lim, William Brown, National Center for Atmospheric Research, United States

WE-A4.3A.3 08:40
Preliminary Experimental Result of Aircraft Positioning by Using ISDB-T 
Delay Signal
Junichi Honda, Takuya Otsuyama, Electronic Navigation Research Institute, Japan

WE-A4.3A.4 09:00
Low-Charged Battery Compatible Harmonic Reflector Integrated in a 
Mobile Device for Detection of Trapped Victims
Dohyuk Ha, Junsig Kum, Jungyub Lee, Youngju Lee, Samsung Electronics, Republic 
of Korea

WE-A4.3A.5 09:20
Simulation of Target to Clutter Ratio for Passive Phase-Conjugation 
Radar in Time-Varying Environments
Joonsuk Kim, Yonsei University, Republic of Korea; Il-Suek Koh, Inha University, 
Republic of Korea; Yongshik Lee, Yonsei University, Republic of Korea

 Wednesday, July 22 10:00 - 11:40
 WE-A4.5A  Cypress 2

Propagation for Millimeter-Wave Communications
Session Co-Chairs: Jose-Maria Molina-Garcia-Pardo, Universidad Politécnica 
de Cartagena; Ana Vazquez Alejos, University of Vigo
WE-A4.5A.1 10:00
High speed transmission at 60 GHz for 5G communications
Edgar Lemos Cid, Manuel García Sanchez, Ana Vazquez Alejos, University of Vigo, Spain

WE-A4.5A.2 10:20
Impact of Clustering at mmW Band Frequencies
Maria-Teresa Martinez-Ingles, Universidad Politécnica de Cartagena, Spain; Davy P. Gaillot, 
University of Lille 1, France; Juan Pascual-Garcia, Jose-Maria Molina-Garcia-Pardo, Universidad 
Politécnica de Cartagena, Spain; Martine Lienard, University Lille 1, France; Jose-Víctor Rodríguez, 
Leandro Juan-Llácer, Universidad Politécnica de Cartagena, Spain

WE-A4.5A.3 10:40
Implementation and Performance Evaluation of mmWave Channel 
Sounding System
Heon-Kook Kwon, Myung-Don Kim, Young-jun Chong, Electronics and Telecommunications Research 
Institute (ETRI), Republic of Korea

WE-A4.5A.4 11:00
Initial 75-110 GHz Indoor Propagation Measurements
Maria-Teresa Martinez-Ingles, Universidad Politécnica de Cartagena, Spain; Davy P. Gaillot, 
University Lille 1, France; Juan Pascual-Garcia, Jose-Maria Molina-Garcia-Pardo, Jose-Víctor 
Rodríguez, Universidad Politécnica de Cartagena, Spain; Lorenzo Rubio, Universitat Politècnica de 
València, Spain; Leandro Juan-Llácer, Universidad Politécnica de Cartagena, Spain

WE-A4.5A.5 11:20
Bit-Error-Rate (BER) Performance in Dispersion Code Multiple Access 
(DCMA)
Shulabh Gupta, Lianfeng Zou, Mohamed Ahmed Salem, Christophe Caloz, Polytechnique de 
Montréal, Canada

F  Wednesday, July 22 08:00 - 11:40
 WE-UF.1A  Cypress 1

Complex and Random Media
Session Co-Chairs: Akira Ishimaru, University of Washington; Saba 
Mudaliar, Air Force Research Laboratory

WE-UF.1A.1 08:00
Improved Image Resolution of Target Near Rough Surfaces Using 
Generalized Memory Effects of Angular and Frequency Correlations
Akira Ishimaru, Ce Zhang, Yasuo Kuga, University of Washington, United States

WE-UF.1A.2 08:20
The Meaning of a Recent Single Scattering Approximation
Gary Brown, Virginia Polytechnic Institute and State University, United States

WE-UF.1A.3 08:40
3-D Numerical Solutions of Maxwell’s Equations with Near Field 
Precondition on Random Rough Soil Surfaces from L-band to Ku-band
Tien-Hao Liao, University of Washington, United States; Leung Tsang, University of 
Michigan, United States; Noppasin Niamsuwan, Jet Propulsion Laboratory, United 
States

WE-UF.1A.4 09:00
Effects of Soil Moisture Profiles and Subsurface Random Media on 
Differential Interferometric SAR Response
Richard H. Chen, Mahta Moghaddam, University of Southern California, United 
States

WE-UF.1A.5 09:20
Evolution of the early time diffusion component of a short pulse 
propagating in a sparse random medium
Elizabeth Bleszynski, Marek Bleszynski, Thomas Jaroszewicz, Monopole Research, 
United States

Break 09:40

WE-UF.1A.6 10:00
Domain Derivatives in Scattering from Rough Surfaces
Saba Mudaliar, Air Force Research Laboratory, United States

WE-UF.1A.7 10:20
Optical Theorem Method for Change Detection
Edwin Marengo, Jing Tu, Northeastern University, United States

WE-UF.1A.8 10:40
Statistical Modeling of Monostatic S-Band Returns from Inland Water 
Surface under Moderate Winds
Kung-Hau Ding, Air Force Research Laboratory, United States; William G. Stevens, 
Air Force Research Laboratory (retired), United States; James Park, Kristopher Kim, 
Saba Mudaliar, Panos Tzanos, Air Force Research Laboratory, United States

WE-UF.1A.9 11:00
Radar Backscatter Model to Predict Co-Polarized InSAR Phase 
Decorrelation due to Layered Medium Effects
Kamalesh Sainath, Fernando Teixeira, Ohio State University, United States; Scott 
Hensley, NASA Jet Propulsion Laboratory / CalTech, United States

WE-UF.1A.10 11:20
Temporal Analysis of S-band Monostatic Sea Clutter at the Low Grazing 
Angles
James Park, Kung-Hau Ding, Kristopher Kim, Saba Mudaliar, Panos Tzanos, Air Force 
Research Laboratory, United States; Graeme Smith, Christopher Baker, Ohio State 
University, United States
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Interactive Forum

Wednesday, July 22, 09:20 - 11:20 Stanley Park Foyer
Session Co-Chairs: Hans-Dieter Lang, University of Toronto; Shashwat 
Sharma, University of Toronto
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 Wednesday, July 22 09:20 - 11:20
 WEP-A1.1A  Stanley Park Foyer

Advances in Tunable Materials for Reconfigurable 
Antennas

WEP-A1.1A.1 Board 1
Reconfigurable Antenna Prototype Utilizing the Phase Change 
Characteristics of Vanadium Dioxide
Tarron Teeslink, South Dakota School of Mines and Technology, United States; David 
Torres, Michigan State University, United States; Michael Chryssomallis, Democritus 
University of Thrace, Greece; Nelson Sepulveda, Michigan State University, United 
States; Dimitris E. Anagnostou, South Dakota School of Mines and Technology, 
United States

WEP-A1.1A.2 Board 2
UHF tunable compact antennas on Co2Z hexaferrite substrate with 2.5/1 
tunable frequency range
Zhijiao Chen, Junsheng Yu, Beijing University of Posts and Telecommunications, 
China; Xiaodong Chen, Clive Parini, Queen Mary University of London, United 
Kingdom; Xinjun Wang, Hwaider Lin, Ziyao Zhou, Tianxaing Nan, Nian. X Sun, 
Northeastern University, United States

WEP-A1.1A.3 Board 3
Bandwidth Reconfigurable THz Filter Employing Phase-Change Material
Varittha Sanphuang, Nima Ghalichechian, Niru K. Nahar, John L. Volakis, Ohio State 
University, United States

WEP-A1.1A.4 Board 4
A Self-biased 3D Tunable Helical Antenna in Ferrite LTCC Substrate
Farhan Abdul Ghaffar, Atif Shamim, King Abdullah University of Science and 
Technology, Saudi Arabia

WEP-A1.1A.5 Board 5
Graphene Reconfigurable Coplanar Waveguide (CPW)-Fed Circular Slot 
Antenna
Xiao Zhang, Gregory Auton, Ernie Hill, Xianjun Huang, Ting Leng, University of 
Manchester, United Kingdom; Habiba Ouslimani, Université Paris Ouest Nanterre 
La Défense, France; Mahmoud Abdalla, MTC College, Egypt; Zhirun Hu, University of 
Manchester, United Kingdom

WEP-A1.1A.6 Board 6
Reconfigurable Dipole Antenna Design using Graphene based switich
Ting Leng, XianJun Huang, Xiao Zhang, Zhirun Hu, University of Manchester, United 
Kingdom

WEP-A1.1A.7 Board 7
Novel Reconfigurable Antennas Using Liquid Crystals Elastomers
John Gibson, Xueli Liu, Stavros V. Georgakopoulos, Florida International University, 
United States; Taylor Ware, Jeong Jae Wie, Timothy White, Air Force Research 
Laboratory, United States

WEP-A1.1A.8 Board 8
Microfluidically Controlled Metalized Plate Based Frequency 
Reconfigurable Monopole for High Power RF Applications
Abhishek Dey, Gokhan Mumcu, University of South Florida, United States

WEP-A1.1A.9 Board 9
A Smart Antenna Based on Metamaterial
Weiping Cao, Beibei Li, L. Shafai, Simin Li, Xi Gao, Xinhua Yu, Guilin University of 
Electronic Technology, China

WEP-A1.1A.10 Board 10
Tunable Frequency Antenna Integrated with Microfluidic Channel
Navid Hosseini, Nasim Seyedpour Esmaeilzad, Ozlem Aydin Civi, Middle East 
Technical University, Turkey

 Wednesday, July 22 09:20 - 11:20
 WEP-A1.2A  Stanley Park Foyer

Design and Developent of Reconfigurable Antennas

WEP-A1.2A.1 Board 11
Pattern Reconfigurable Wide Antenna with a SAR Reduction for Portable 
Device Applications
Wenxing Li, Lei Bao, Yingsong Li, Si Li, Harbin Engineering University, China

WEP-A1.2A.2 Board 12
Dual Beam Yagi Patch Antenna
S. Samree, S. Getjulom, Chainarong Kittiyanpunya, Monai Krairiksh, King Mongkut’s 
Institute of Technology Ladkrabang, Thailand

WEP-A1.2A.3 Board 13
Reconfigurable Cyclical Patch Antenna
Firas Ayoub, COSMIAC, United States; Youssef Tawk, COSMIAC; Notre Dame 
University, United States; Chris Woehrle, COSMIAC, United States; Joseph 
Costantine, American University of Beirut, Lebanon; COSMIAC, United States; 
Christos Christodoulou, COSMIAC, United States

WEP-A1.2A.4 Board 14
Reconfigurable Microwave Circuit Based on Three Triangular Microstrip 
Patches
James Kelly, University of Surrey, United Kingdom; Alejandro Borja, Universidad de 
Castilla La Mancha, Spain

WEP-A1.2A.5 Board 15
Reconfigurable Microwave Circuit Based on a Single Triangular Microstrip 
Patch
Alejandro Borja, Universidad de Castilla La Mancha, Spain; James Kelly, University 
of Surrey, United Kingdom

WEP-A1.2A.6 Board 16
PIFA with Reconfigurable Frequency Bandwidth
James Kelly, University of Surrey, United Kingdom

WEP-A1.2A.7 Board 17
Wirelessly Reconfigurable Antenna
Pavel Nikitin, Honeywell Scanning and Mobility, United States

WEP-A1.2A.8 Board 18
A Simple Reconfigurable Patch Antenna For Mobile Applications
Budhaditya Majumdar, Karu P. Esselle, Macquarie University, Australia

WEP-A1.2A.9 Board 19
A Reconfigurable Layout for a Self-Structuring Life-Jacket-Integrated 
Antenna of a SAR System
Andrea Baroni, Paolo Nepa, University of Pisa, Italy; Hendrik Rogier, Ghent 
University, Belgium

WEP-A1.2A.10 Board 20
Reconfigurable Origami Equiangular Conical Spiral Antenna 
Xueli Liu, Shun Yao, Stavros V. Georgakopoulos, Florida International University, 
United States
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 Wednesday, July 22 09:20 - 11:20
 WEP-A1.3A  Stanley Park Foyer

Reconfigurable Antennas for Adaptive and Mobile 
Systems

WEP-A1.3A.1 Board 21
Design and breadboarding of a frequency-reconfigurable, board-
mounted compact antenna
Sergio Arianos, Istituto Superiore Mario Boella, Italy; Javier Leonardo Araque-
Quijano, Universidad Nacional de Colombia, Colombia; Gianluca Dassano, Francesca 
Vipiana, Mario Orefice, Giuseppe Vecchi, Politecnico di Torino, Italy

WEP-A1.3A.2 Board 22
Realization of a Pattern Reconfigurable Antenna employing PIN Diodes
Jerzy Kowalewski, Tobias Mahler, Tom Schipper, Thomas Zwick, Karlsruhe Institute 
of Technology, Germany

WEP-A1.3A.3 Board 23
A Multi-band-Reconfigurable Antenna Using Split-Ring Resonators
Ferhad Kasem, Hamid Moghadas, Pedram Mousavi, University of Alberta, Canada; 
Mohammed Al-Husseini, Karim Y. Kabalan, Ali El-Hajj, Youssef Nasser, American 
University of Beirut, Lebanon

WEP-A1.3A.4 Board 24
A New Design of Reconfigurable Slot-ring Antenna Using PIN Diodes
Mahmoud Shirazi, Tianjiao Li, Xun Gong, University of Central Florida, United States

WEP-A1.3A.5 Board 25
Frequency-agile E-shaped Printed Antenna for Millimeter Waves 
Applications
Igor Feliciano da Costa, Danilo H. Spadoti, Federal University of Itajubá, Brazil; 
Arismar Cerqueira Sodre Junior, INATEL, Brazil

WEP-A1.3A.6 Board 26
Reconfigurable Quarter-Mode SIW Antenna Employing a Fluidically 
Switchable Via
Alireza Pourghorban Saghati, Sina Baghbani Kordmahale, Ali Pourghorban Saghati, 
Jun Kameoka, Kamran Entesari, Texas A&M University, United States

WEP-A1.3A.7 Board 27
UWB Arrays With Tunable Band Rejection
Dimitrios Papantonis, Nima Ghalichechian, John L. Volakis, Ohio State University, 
United States

WEP-A1.3A.8 Board 28
Design of Polarization Reconfigurable Antenna Using Active Polarizer
Wenting Li, Steven Gao, Chunxu Mao, Yuanming Cai, University of Kent, United 
Kingdom

WEP-A1.3A.9 Board 29
Design of a Beam-Scanning Reflectarray Antenna with an Offset 
Mechanically Rotational Horn
Lin Gao, Fan Yang, Shenheng Xu, Maokun Li, Tsinghua University, China; Xiaolong 
Liu, Northwest Institute of Nuclear Technology, China

WEP-A1.3A.10 Board 30
Electronically Steerable Directed Energy using Space-Time Network 
Resonant Digital Systems
Arjuna Madanayake, Nilan Udayanga, University of Akron, United States; Chamith 
Wijenayake, University of New South Wales, Australia; Len Bruton, University of 
Calgary, Canada

 Wednesday, July 22 09:20 - 11:20
 WEP-A1.4A  Stanley Park Foyer

Reconfigurable Arrays and Apertures

WEP-A1.4A.1 Board 31
A Design for an Electronically-Steerable Holographic Antenna with 
Polarization Control
Daniel Gregoire, Holographic Sciences, United States; Amit Patel, Ryan Quarfoth, 
HRL Laboratories, LLC, United States

WEP-A1.4A.2 Board 32
Omnidirectional/Directional TEM Horn Circular Array for Joint Time and 
Frequency Operation
Mohamed Elmansouri, Jaegeun Ha, Dejan Filipovic, University of Colorado, United 
States

WEP-A1.4A.3 Board 33
Reconfigurable Phased Array Antenna Enabling a High Gain Wide Angle 
Beam Scanning
Arpan Pal, Amit Mehta, Swansea University, United Kingdom; Rob Lewis, BAE 
Systems, United Kingdom; Nathan Clow, DSTL, United Kingdom

WEP-A1.4A.4 Board 34
Self-Structuring Antennas for Phased Arrays
Christopher Oakley, Matthew Hodek, Lee Harle, Michigan State University, United 
States

WEP-A1.4A.5 Board 35
Fluidic Switching and Tuning of Fabry-Perot Antenna
Chanjoon Lee, Robert Sainati, Rhonda Franklin, Ramesh Harjani, University of 
Minnesota, United States

WEP-A1.4A.6 Board 36
X-Band Horn Antenna with Integrated Tunable Notch Filter
Joshua Shehan, Ryan Adams, University of North Carolina at Charlotte, United 
States

WEP-A1.4A.7 Board 37
Deployable Origami Yagi Loop Antenna
Shun Yao, Xueli Liu, John Gibson, Stavros V. Georgakopoulos, Florida International 
University, United States

WEP-A1.4A.8 Board 38
Frequency Reconfigurable Origami Quadrifilar Helical Antenna with 
Reconfigurable Reflector
Xueli Liu, Shun Yao, Stavros V. Georgakopoulos, Florida International University, 
United States

WEP-A1.4A.9 Board 39
LHCP/RHCP Reconfigurable Transmitarray in Ka-Band
Luca Di Palma, Antonio Clemente, Laurent Dussopt, Grenoble Alpes University, CEA-
Leti, France; Ronan Sauleau, University of Rennes 1, France; Patrick Potier, Philippe 
Pouliguen, DGA, France

WEP-A1.4A.10 Board 40
A High-Gain Beam Steering Fabric-Based Array for Body-worn Wireless 
Applications
Nowrin Chamok, Mohammod Ali, University of South Carolina, United States
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 Wednesday, July 22 09:20 - 11:20
 WEP-A1.5A  Stanley Park Foyer

Systems and Applications of Reconfigurable Antenna

WEP-A1.5A.1 Board 41
Pump-Free Feedback Control of a Frequency Reconfigurable Liquid Metal 
Monopole
Meng Wang, Mohammad Khan, Chris Trlica, Michael D. Dickey, Jacob Adams, North 
Carolina State University, United States

WEP-A1.5A.2 Board 42
Dual-Band Time-Modulated/Phase-Conjugating/Time-Modulated 
Phase-Conjugating Reconfigurable Array
A-Min Yao, Wen Wu, Da-Gang Fang, Nanjing University of Science and Technology, 
China

WEP-A1.5A.3 Board 43
Wideband Simultaneous Transmit and Receive (STAR) Bi-Layer Circular 
Array
Ehab Etellisi, Mohamed Elmansouri, Dejan Filipovic, University of Colorado Boulder, 
United States

WEP-A1.5A.4 Board 44
Planar Pattern Reconfigurable Antenna Integrated With a WiFi System 
for Multipath Mitigation and Sustained High Definition Video Networking 
in a Complex EM Environment
Amit Mehta, Shivam Gautam, Hasanga Goonesinghe, Arpan Pal, Swansea 
University, United Kingdom; Rob Lewis, BAE Systeems, United Kingdom; Nathan 
Clow, DSTL, United Kingdom

WEP-A1.5A.5 Board 45
On the Design of a Circuit for Phase Compensation of Self-Adapting 
Conformal Arrays
Sayan Roy, Benjamin Braaten, North Dakota State University, United States

WEP-A1.5A.6 Board 46
A Reconfigurable Monopole MIMO Antenna with Wideband Sensing 
Capability for Cognitive Radio Using Varactor Diodes
Shuo-Peng Cheng, Ken-Huang Lin, National Sun Yat-sen University, Taiwan

WEP-A1.5A.7 Board 47
A Dual-Band Dual-Polarized Steerable Pattern Reconfigurable Antenna
Ayah Massoud, Jennifer Bernhard, University of Illinois at Urbana-Champaign, 
United States

WEP-A1.5A.8 Board 48
A Mode Reconfigurable Nojima Origami Antenna
Shun Yao, Xueli Liu, Stavros V. Georgakopoulos, Florida International University, 
United States

WEP-A1.5A.9 Board 49
Double Balanced Multiplier Integrated Circular Polarization Switchable 
Microstrip Antenna
Eisuke Nishiyama, Akihiko Matsuo, Ichihiko Toyoda, Saga University, Japan

WEP-A1.5A.10 Board 50
A Yagi Monopole Antenna Made of Pure Water
Zhenxin Hu, Wen Wu, Nanjing University of Science and Technology, China; 
Zhongxiang Shen, Changzhou Hua, Nanyang Technological University, Singapore

WEP-A1.5A.11 Board 51
Can TV and Communication System Coexist in Same Frequency Band? 
Applying Back-scattering Technique to TV Receiver Antenna
Naoki Honma, Takuma Ito, Iwate University, Japan; Kentaro Nishimori, Yoshitaka 
Tsunekawa, Niigata University, Japan

B  Wednesday, July 22 09:20 - 11:20
 WEP-UB.1A  Stanley Park Foyer

Reconfigurable Antennas and Transmission Lines

WEP-UB.1A.1 Board 52
A Three Dimensional Extension of the Self-Structuring Antenna to 
Improve Beam Steering
Jonathan Frasch, Edward Rothwell, Michigan State University, United States

WEP-UB.1A.2 Board 53
MUSIC-Based Direction of Arrival Estimation for Null-Steering 
Reconfigurable Antennas
Elias Wilken-Resman, Jennifer Bernhard, University of Illinois at Urbana-Champaign, 
United States

WEP-UB.1A.3 Board 54
Optimal Design of Partially Reflected Surfaces Using Various Nature-
Inspired Optimization Techniques
Ahmad Hoorfar, Elie Bou-Daher, Shawn Plesnick, Villanova University, United States

WEP-UB.1A.4 Board 55
Broadband Nonmagnetic Non-Reciprocity in Time-Varying Transmission 
Lines
Shihan Qin, Yuanxun Wang, University of California, Los Angeles, United States

WEP-UB.1A.5 Board 56
Using a Radial, Switchable, Sector Ground Screen to Produce Azimuthal 
Directivity for a Monopole Antenna
Edmund Miller, Los Alamos National Laboratory (retired), United States

End of Wednesday Morning Interactive Forum
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 Wednesday, July 22 13:20 - 16:40
 WE-SP.1P Special Session Salon A

Exploring Innovative Ways to Revitalize EM Education 
Globally
Session Co-Chairs: Parveen Wahid, University of Central Florida; Tzyh-
Ghuang Ma, National Taiwan University of Science and Technology; 
Cynthia Furse, University of Utah

WE-SP.1P.1 13:20
Globalization of Electromagnetic Education Initiative
Parveen Wahid, University of Central Florida, United States; Krishnaswamy Selvan, 
SSN College of Engineering, India

WE-SP.1P.2 13:40
Technology-based Global Revitalization of Electromagnetic Education
Magdy F. Iskander, University of Hawaii, United States

WE-SP.1P.3 14:00
Teaching Electromagnetics via Virtual Tools
Levent Sevgi, Okan University, Turkey

WE-SP.1P.4 14:20
European School of Antennas: Ten Years of Teaching
Stefano Maci, University of Siena, Italy

WE-SP.1P.5 14:40
SAVE and iEMPT: the EM Revitalization Program in Taiwan
Tzyh-Ghuang Ma, Wen-Jiao Liao, National Taiwan University of Science and 
Technology, Taiwan; Zuo-Min Tsai, National Chung Cheng University, Taiwan; Shih-
Yuan Chen, Tzong-Lin Wu, Reey-Beei Wu, National Taiwan University, Taiwan; Yi-Hsin 
Pang, National University of Kaohsiung, Taiwan; Heng-Tung Hsu, Song Tsuen Peng, 
Yuan Ze University, Taiwan; Hui-Hung Yu, Juo-Ming Tu, His-Ching Lin, National Center 
for High-Performance Computing, Taiwan

Break 15:00

WE-SP.1P.6 15:20
Revitalizing Electromagnetics Education with the Flipped Classroom
Morris Cohen, Alenka Zajic, Georgia Institute of Technology, United States

WE-SP.1P.7 15:40
Co-Flipped Teaching: Experiences Sharing the Flipped Class 
Cynthia Furse, Donna Ziegenfuss, University of Utah, United States

WE-SP.1P.8 16:00
On the teaching of S-parameters for the study of Antenna Problems
Tapan Sarkar, Mohammad Abdallah, Syracuse University, United States; Magdalena 
Salazar, University Carlos III de Madrid, Spain

WE-SP.1P.9 16:20
EM Education for Non-EE Undergraduate Students
Koichi Ito, Chiba University, Japan

 Wednesday, July 22 13:20 - 17:20
 WE-SP.2P Special Session Salon B

Metatronics: Theory, Methods and Applications
Session Co-Chairs: Giacomo Oliveri, University of Trento; Nader Engheta, 
University of Pennsylvania; Stefano Maci, University of Siena

WE-SP.2P.1 13:20
Recent Advances in Metatronics
Nader Engheta, University of Pennsylvania, United States

WE-SP.2P.2 13:40
Realization and Operation of Modular 3-D Optical Nanocircuits
Francesco Monticone, Andrea Alù, University of Texas at Austin, United States

WE-SP.2P.3 14:00
Field-Manipulating Metasheets and Metalayers
Viktar Asadchy, Younes Ra’di, Sergei Tretyakov, Aalto University, Finland

WE-SP.2P.4 14:20
High numerical aperture all-dielectric metasurface micro-lenses
Fabrizio Silvestri, Giampiero Gerini, Netherlands Organization for Applied Scientific 
Research, TNO - Eindhoven University of Technology, TU/e, Netherlands; Elvira 
Pisano, Vincenzo Galdi, University of Sannio, Italy

WE-SP.2P.5 14:40
A System-by-Design Approach for the Synthesis of Metamaterial Printed 
WAIMs
Francesca Apolloni, Giacomo Oliveri, Federico Viani, Andrea Massa, ELEDIA Research 
Center, University of Trento, Italy

Break 15:00

WE-SP.2P.6 15:20
Optically Reconfigurable Metacheckerboard
Mario Junior Mencagli, David González-Ovejero, Enrica Martini, University of Siena, 
Italy; Brigitte Loiseaux, Thales Research & Technology, France; Charlotte Tripon-
Canseliet, Université Pierre et Marie Curie, France; Jean Chazelas, Thales Systèmes 
Aéroportés, France; Stefano Maci, University of Siena, Italy

WE-SP.2P.7 15:40
Reciprocal and non-reciprocal signal manipulation through horn 
antennas loaded with metamaterial-inspired particles
Davide Ramaccia, Filiberto Bilotti, Alessandro Toscano, “RomaTre” University, Italy; 
Mirko Barbuto, “Niccolò Cusano” University, Italy; Dimitrios Sounas, Andrea Alù, 
University of Texas at Austin, United States

WE-SP.2P.8 16:00
A Broadband Wide-angle Polarizer through Field Transformation
Junming Zhao, Nanjing University, China; Lianhong Zhang, Yang Hao, Queen Mary 
University of London, United Kingdom; Yijun Feng, Nanjing University, China

WE-SP.2P.9 16:20
Closed-Form Solutions for the Analysis of Artificial Dielectric Layers 
under Generic Field Incidence
Daniele Cavallo, Waqas H. Syed, Andrea Neto, Delft University of Technology, 
Netherlands

WE-SP.2P.10 16:40
Functionalization of THz Quantum Cascade Lasers
Feihu Wang, Kenneth Maussang, Sukhdeep Dhillon, Jerome Tignon, Laboratoire 
Pierre Aigrain, Ecole Normale Supérieure, France

WE-SP.2P.11 17:00
Large Non-reciprocity and Isolation with Time-Varying Zero-Index 
Electrical or Acoustical Channels
Dimitrios Sounas, Yakir Hadad, Andrea Alù, University of Texas at Austin, United 
States
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 Wednesday, July 22 13:20 - 17:00
 WE-A1.1P  Salon C

Waveguide Antennas and Feeding Structures
Session Co-Chairs: Jens Bornemann, University of Victoria; Magdy F. 
Iskander, University of Hawaii

WE-A1.1P.1 13:20
Design of a X/Ku Multiband Feed Antenna for Satellite Communications
Stephen Targonski, MIT Lincoln Laboratory, United States

WE-A1.1P.2 13:40
A Diplexing Antenna System in Substrate Integrated Waveguide 
Technology
Zamzam Kordiboroujeni, Lisa Locke, Jens Bornemann, University of Victoria, Canada

WE-A1.1P.3 14:00
Miniaturized Multi-Section Crossover With Open Stub
Taewon Kim, Jaehoon Choi, Hanyang University, Republic of Korea

WE-A1.1P.4 14:20
Three-way Dual-band Planar Series-Type Power Divider for Different 
Terminated Impedances
Yongle Wu, Yangyang Guan, Weimin Wang, Yuanan Liu, Beijing University of Posts 
and Telecommunications, China

WE-A1.1P.5 14:40
A Novel Multipactor Suppression Method towards High-power Microwave 
Switch
Wanzhao Cui, Yun Li, Rui Wang, China Academy of Space Technology (Xi’an), China

Break 15:00

WE-A1.1P.6 15:20
Transmission Characteristics of Circular Waveguide with Coaxial-to-
Circular Waveguide Transitions
Tetsuya Yamamoto, Kei Urabe, Hiroshi Tsuda, National Institute of Advanced 
Industrial Science and Technology (AIST), Japan

WE-A1.1P.7 15:40
Implementation of High Performance and Broadband Crossover Junction 
in Butler Matrix Design
Gui Chao Huang, Magdy F. Iskander, University of Hawaii, United States; Mahbub 
Hoque, Steven R. Goodal, Timothy Bocskor, Space and Terrestrial Communications, 
CERDEC, APG, United States

WE-A1.1P.8 16:00
Novel Quadplexer Synthesis Procedure
Jaakko Juntunen, Jussi Rahola, Optenni Ltd., Finland; Edgar Schmidhammer, EPCOS 
AG, Germany

WE-A1.1P.9 16:20
Design of Coaxial Waveguide Feed Horn
Sohyeun Yun, Manseok Uhm, Inbok Yom, Electronics and Telecommunications 
Research Institute (ETRI), Republic of Korea

WE-A1.1P.10 16:40
Corrugated matched horn with low side-lobes for high performance 
offset reflector systems
Cheng Yang, Junsheng Yu, Yuan Yao, Xiaoming Liu, Beijing University of Posts and 
Telecommunications, China; Liang Xu, Xiaodong Chen, Queen Mary University of 
London, United Kingdom

 Wednesday, July 22 13:20 - 17:20
 WE-A1.2P  Salon D

Antenna Theory II
Session Co-Chairs: Jean-Jacques Laurin, Ecole Polytechnique de Montreal; 
Jeffrey Young, University of Idaho

WE-A1.2P.1 13:20
An Application of Heisenberg’s Uncertainty Principle to Line Source 
Radiation
Jeffrey Young, Christopher Wilson, University of Idaho, United States

WE-A1.2P.2 13:40
Identifying radiation mechanisms on small conducting objects using 
radiation modes
Kurt Schab, Jennifer Bernhard, University of Illinois at Urbana-Champaign, United 
States

WE-A1.2P.3 14:00
The Quality Factor Qz of the Combined TE10 / TM10 Spherical Mode
Lukas Jelinek, Miloslav Capek, Czech Technical University in Prague, Czech Republic

WE-A1.2P.4 14:20
Launching OAM-Carrying Waves by a Leaky Circular Current Loop
Mohamed A. Salem, Christophe Caloz, Polytechnique de Montréal, Canada

WE-A1.2P.5 14:40
On-Body Far Field Description by two Equivalent Electric Sources
Markus Grimm, Dirk Manteuffel, University of Kiel, Germany

Break 15:00

WE-A1.2P.6 15:20
Broadband Array Antenna Design by Coupling Technique Using 180 
degree Phase shifter
Mohammad Mahdi Honari, Pedram Mousavi, University of Alberta, Canada

WE-A1.2P.7 15:40
Fast Design of Rotman Lens and its Application in Rotman-DRA Phased 
array
Mohammad Ranjbar Nikkhah, University of Montreal, Canada; Manish Hiranandani, 
Intel Corporation, United States; Ahmed A. Kishk, Concordia University, Canada; Ke 
Wu, University of Montreal, Canada

WE-A1.2P.8 16:00
Multi-resolution BCS-based Approach for DoA Estimation
Matteo Carlin, Paolo Rocca, Federico Viani, Giacomo Oliveri, Andrea Massa, ELEDIA 
Research Center, University of Trento, Italy

WE-A1.2P.9 16:20
Novel Vortex Beam Antennas with Orbital Angular Momentum in the 
Radio Frequency Domain
Yi Zhang, Zhengzhou Information Science and Technology Institute, China; Zhijun 
Zhang, Zhenghe Feng, Tsinghua National Laboratory for Information Science and 
Technology, China

WE-A1.2P.10 16:40
Statistical Characterization of Physically Transient Antennas
Yifan Chen, Qingfeng Zhang, South University of Science and Technology of China, 
China; Akram Alomainy, Queen Mary University of London, United Kingdom; Putri 
Santi Anwar, Limin Huang, South University of Science and Technology of China, 
China

WE-A1.2P.11 17:00
Efficient Modeling of a Small Circular Loop Coupling to a Single Wire 
Above a Lossy Half-Space
Yifeng Qin, Donovan E. Brocker, Pinjuan Werner, Douglas H. Werner, Pennsylvania 
State University, United States; Chenming Zhou, Joseph Waynert, National Institute 
for Occupational Safety and Health, United States
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 Wednesday, July 22 13:20 - 17:00
 WE-A2.1P  Salon E

Metasurface Innovations II
Session Co-Chairs: Stefano Maci, University of Siena; Alex Wong, 
University of Toronto

WE-A2.1P.1 13:20
Efficient Analysis of Metasurfaces in a Planar Layered Medium
David González Ovejero, Goutam Chattopadhyay, California Institute of Technology, 
United States; Stefano Maci, University of Siena, Italy

WE-A2.1P.2 13:40
Giant Nonlinear Processes in Plasmonic Metasurfaces
Juan Sebastian Gomez-Diaz, Jongwon Lee, Tymchenko Mykhailo, Mikhail A. Belkin, 
Andrea Alù, University of Texas at Austin, United States

WE-A2.1P.3 14:00
Genetic Algorithm Synthesis of Metasurfaces with Improved Similarity 
and Robustness for High-Power Reflector Antenna Applications
Jeremy A. Bossard, Clinton P. Scarborough, Micah D. Gregory, Cooper S. Cicero, 
Douglas H. Werner, Pennsylvania State University, United States; Scott F. Griffiths, 
Matthew L. Ketner, Joint Non-Lethal Weapons Directorate, United States

WE-A2.1P.4 14:20
Arbitrary Leaky-Wave Antenna Patterns With Stacked Metasurfaces
Brian Tierney, Anthony Grbic, University of Michigan, United States

WE-A2.1P.5 14:40
Leaky-Wave Explanation of Gain-Bandwidth-Enhanced Fabry-Pérot 
Cavity Antennas Formed by a Thick Multilayer Partially-Reflective 
Surface
Alister Hosseini, Filippo Capolino, University of California, Irvine, United States; 
David R. Jackson, University of Houston, United States

Break 15:00

WE-A2.1P.6 15:20
A Simple Active Huygens Source for Studying Waveform Synthesis with 
Huygens Metasurfaces and Antenna Arrays
Alex Wong, George V. Eleftheriades, University of Toronto, Canada

WE-A2.1P.7 15:40
Towards the Analytical Design of Tensor Metasurfaces
Nikolaos Chiotellis, Anthony Grbic, University of Michigan, United States

WE-A2.1P.8 16:00
A Wide-Angle Scanning Leaky-Wave Antenna Loaded With A Wideband 
Metasurface
Trevor Cameron, Aidin Mehdipour, George V. Eleftheriades, University of Toronto, 
Canada

WE-A2.1P.9 16:20
Reconfigurable Metasurface Comprised of Dogbone Shaped Conductor 
Pairs
Andrea Vallecchi, University of Sheffield, United Kingdom; Alexander Schuchinsky, 
Queen’s University of Belfast, United Kingdom; Filippo Capolino, University of 
California, Irvine, United States

WE-A2.1P.10 16:40
Multi-octave Optical Splitter Synthesised via Bézier Surfaces
Peter Sieber, Douglas H. Werner, Pennsylvania State University, United States

 Wednesday, July 22 13:20 - 15:00
 WE-A2.2P  Salon F

Electromagnetic Bandgap Substrates for Efficient Planar 
Antennas
Session Co-Chairs: Amir I. Zaghloul, Army Research Laboratory; Giuseppe 
Schettini, Roma Tre University

WE-A2.2P.1 13:20
Microwave Band Gaps Produced by Varying Numbers of Mushroom 
Metamaterial Cells
Anne Mackenzie, NASA Langley Research Center, United States

WE-A2.2P.2 13:40
Spiral Antenna on Broadband Uniform-Height Progressive EBG Structure 
without Vias
Sandeep Palreddy, Virginia Polytechnic Institute and State University, United States; 
Amir Zaghloul, Theodore Anthony, Army Research Laboratory, United States

WE-A2.2P.3 14:00
Low-Permittivity EBG Materials for Antenna Superstrates 
Silvio Ceccuzzi, Cristina Ponti, Giuseppe Schettini, Roma Tre University, Italy

WE-A2.2P.4 14:20
Comparison of Wideband High-Impedance Surfaces for Low-Profile High-
Gain UHF Antenna Design
Nora Mohamed Mohamed-Hicho, Eva Antonino-Daviu, Marta Cabedo-Fabrés, Miguel 
Ferrando-Bataller, Daniel Sánchez-Escuderos, Universitat Politècnica de València, 
Spain

WE-A2.2P.5 14:40
A Novel Broadband AMC Surface for Lowering the Height of Planar 
Antennas
Fuyun Li, Yuihui Cui, RongLin Li, South China University of Technology, China

 Wednesday, July 22 15:20 - 17:00
 WE-A1.5P  Salon F

Metamaterial-Based Antennas and Arrays
Session Co-Chairs: Mahmoud Abdalla, MTC; Jeremy Bossard, The 
Pennsylvania State University

WE-A1.5P.1 15:20
Vertical ZOR Antenna Array with Omnidirectionally Steerable Patterns
Chang-Hyun Lee, Jeong-Hae Lee, Hongik University, Republic of Korea

WE-A1.5P.2 15:40
Design Techniques for Loss Mitigation in Metamaterial Reflector Antennas
Zachary C.P.O. Morgan, Kenneth L. Morgan, Jeremy A. Bossard, Cooper S. Cicero, 
Micah D. Gregory, Pingjuan L. Werner, Douglas H. Werner, Pennsylvania State 
University, United States; Scott F. Griffiths, Matthew L. Ketner, Joint Non-Lethal 
Weapons Directorate, United States

WE-A1.5P.3 16:00
Hybrid Temination of Metamaterial CRLH Antennas
Mahmoud Abdalla, MTC College, Egypt; Fady Sadek, MSA University, Egypt

WE-A1.5P.4 16:20
Ultrat Compact Triple Band D-CRLH Metamaterial Antenna
Mahmoud Abdalla, Ahmed Fouad, MTC College, Egypt

WE-A1.5P.5 16:40
Design of SRR Loaded Reconfigurable Antenna for UWB and Narrow 
Band Applications
Krishnamoorthy Kandasamy, Basudev Majumder, Jayanta Mukherjee, Indian 
Institute of Technology Bombay, India; Kamla Prasan Ray, Society for Applied 
Microwave Electronic Engineering and Research, India
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B  Wednesday, July 22 13:20 - 17:00
 WE-UB.1P  Seymour

Imaging, Inverse Scattering and Remote Sensing
Session Co-Chairs: Mahta Moghaddam, University of Southern California; 
Ozlem Kilic, The Catholic University of America

WE-UB.1P.1 13:20
Analysis of Micro-Doppler Signature Due To Indoor Human Motion Using 
Multilevel Fast Multipole Algorithm On GPU Cluster
Nghia Tran, Tuan Phan, Ozlem Kilic, Catholic University of America, United States

WE-UB.1P.2 13:40
Handling the ill-posedness of current retrieval in power lines from 
magnetic field data using Tikhonov regularization method
Fatemeh Ghasemifard, Martin Norgren, KTH Royal Institute of Technology, Sweden

WE-UB.1P.3 14:00
FDTD Based Numerical Green’s Function for S-parameter Measurement 
in Inverse Scattering Problems
Guanbo Chen, John Stang, Mahta Moghaddam, University of Southern California, 
United States

WE-UB.1P.4 14:20
Contrast Enhanced Through Casing Hydraulic Fractures Mapping
Zhiru Yu, Duke University, United States; Jianyang Zhou, Xiamen University, China; 
Yuan Fang, Yunyun Hu, Qing Huo Liu, Duke University, United States

WE-UB.1P.5 14:40
Waveforms for SAR Imaging Through Dispersive Material
Natalie Cartwright, State University of New York at New Paltz, United States

Break 15:00

WE-UB.1P.6 15:20
Beam-Based Diffraction Tomography Projection-Slice Theorem
Amir Shlivinski, Ben-Gurion University of the Negev, Israel

WE-UB.1P.7 15:40
A mixed order BCGS-FFT based fast 3D inverse electromagnetic 
scatterings for anisotropic objects
Zhiru Yu, Qing Huo Liu, Duke University, United States

WE-UB.1P.8 16:00
Comparison of Microwave Transmission and Reflection Imaging Methods
George Cheng, Yong Zhu, Jan Grzesik, Allwave Corporation, United States

WE-UB.1P.9 16:20
Different computational ways of enforcing Love’s conditions in inverse 
source from far field data
Javier Leonardo Araque Quijano, Universidad Nacional de Colombia, Colombia; 
Matteo Alessandro Francavilla, Giorgio Giordanengo, Marco Righero, Istituto 
Superiore Mario Boella, Italy; Giuseppe Vecchi, Francesca Vipiana, Politecnico di 
Torino, Italy

WE-UB.1P.10 16:40
A Sparse Electromagnetic Imaging Scheme Using Nonlinear Landweber 
Iterations
Abdulla Desmal, Hakan Bagci, King Abdullah University of Science and Technology, 
Saudi Arabia

 Wednesday, July 22 13:20 - 17:00
 WE-A4.1P  McKenzie

Propagation and Scattering in Complex Structures and 
Random Media
Session Co-Chairs: Constantine Balanis, Arizona State University; Chao-Fu 
Wang, National University of Singapore

WE-A4.1P.1 13:20
Shortcut Waves in Radially Uniaxial Sphere
Mohsen Yazdani, Jay Lee, Joseph Mautz, Ercument Arvas, Kepei Sun, Syracuse 
University, United States

WE-A4.1P.2 13:40
Porcine skin as human body phantom at 60 GHz
Luca Petrillo, Theodoros Mavridis, Université Libre de Bruxelles, Belgium; Julien 
Sarrazin, Aziz Benlarbi-Delaï, UPMC, France; Philippe De Doncker, Université Libre 
de Bruxelles, Belgium

WE-A4.1P.3 14:00
Rectangular Waveguide Containing Uniaxial Medium with Tilted Optic 
Axis in Sidewall Plane
Kepei Sun, Jay Lee, Syracuse University, United States; Jennifer Graham, Syracuse 
Research Company, United States

WE-A4.1P.4 14:20
Similarity and Dissimilarity Measures for Comparison of Propagation 
Patterns
H. Erin Rickard, J. T. Saeger, Erin E. Hackett, Coastal Carolina University, United 
States

WE-A4.1P.5 14:40
X Wave Transformation Under Time Discontinuity
Zoe-Lise Deck-Leger, Mohamed A. Salem, Christophe Caloz, Polytechnique de 
Montréal, Canada

Break 15:00

WE-A4.1P.6 15:20
Visual Hull Method Based Shape Reconstruction of Snowflakes from 
MASC Photographs
Cameron Kleinkort, Gwo-Jong Huang, Elene Chobanyan, Ana Manic, Milan Ilic, Ali 
Pezeshki, V. N. Bringi, Branislav M. Notaros, Colorado State University, United States

WE-A4.1P.7 15:40
A Three Dimensional Gaussian Beam Diffraction Approach to Analysis 
of Reflector Antennas
Liang Xu, Xiaodong Chen, Queen Mary University of London, United Kingdom; Hui 
Feng, Hao Tu, D. Xiao, S. Wu, East China Research Institute of Electronic Engineering, 
China

WE-A4.1P.8 16:00
An Efficient High Frequency Method to Compute Electromagnetic 
Scattering of Large 3D Target on Rough Surface
Wei Yang, Tse-Tong Chia, Chun-Yun Kee, Chao-Fu Wang, National University of 
Singapore, Singapore

WE-A4.1P.9 16:20
Conformal Circular Patch Antenna Array Design for use in Jet Engines
Aparna Krishna, Tamer Khattab, Qatar University, Qatar; Aya Abdelaziz, Cairo 
University, Egypt; Mohzen Guizani, Qatar University, Qatar

WE-A4.1P.10 16:40
Analysis and Measurement of Radiant Wavelength of Microwave Focused 
Lenses
Yunpeng Zhang, En Li, Chao Wang, University of Electronic Science and Technology 
of China, China
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B  Wednesday, July 22 13:20 - 17:00
 WE-UB.2P  Salon 1

Nanoscale Electromagnetics
Session Co-Chairs: Weng Cho Chew, University of Illinois, Urbana-
Champaign; Silvio Hrabar, University of Zagreb

WE-UB.2P.1 13:20
Towards Verification of D-dot Loop Concept in Optical Regime
Boris Okorn, Rugjer Boskovic Institute, Croatia; Silvio Hrabar, University of Zagreb, 
Croatia; Eva Kovacevic, University of Orleans, France; Jordi Sancho-Parramon, Rugjer 
Boskovic Institute, Croatia

WE-UB.2P.2 13:40
Hybrid Simulation of Maxwell-Schrödinger Equations for Electromagnetic 
Fields Interacted with Electrons Confined in Electrostatic Potentials
Takashi Takeuchi, Shinichiro Ohnuki, Tokuei Sako, Yoshito Ashizawa, Katsuji 
Nakagawa, Nihon University, Japan; Masahiro Tanaka, Gifu University, Japan

WE-UB.2P.3 14:00
Numerical Modeling of Nanomaterials’ Response to Microwaves
Mohammad Saed, Texas Tech University, United States

WE-UB.2P.4 14:20
Dipolar Model Analysis for Large Array of Plasmonic Elements and 
Molecular Aggregates
Mohammad Mahdi Salary, Hossein Mosallaei, Northeastern University, United 
States

WE-UB.2P.5 14:40
Dielectric Metasurfaces Generate Stable Tractor Beams
Carl Pfeiffer, Cheng Zhang, L. Jay Guo, Anthony Grbic, University of Michigan, United 
States

Break 15:00

WE-UB.2P.6 15:20
An Efficient Numerical Method to Analyze Nanoplasmonic Structures
Hoda Ameri, University of Tehran, Iran; Mojtaba Fallahpour, University of Illinois at 
Urbana-Champaign, United States; Maokun Li, Tsinghua University, China; Weng 
Cho Chew, University of Illinois at Urbana-Champaign, United States

WE-UB.2P.7 15:40
Directional Plasmonic Nanoantennas to enhance the Purcell Effect
Christos Argyropoulos, University of Nebraska-Lincoln, United States; Gleb Akselrod, 
Duke University, United States; Cristian Ciracì, Istituto Italiano di Tecnologia, Italy; 
Thang Hoang, Chao Fang, Jiani Huang, David Smith, Maiken Mikkelsen, Duke 
University, United States

WE-UB.2P.8 16:00
MIMO Optical Wireless at the Nanoscale
Francesco Monticone, University of Texas at Austin, United States; Christos 
Argyropoulos, University of Nebraska-Lincoln, United States; Andrea Alù, University 
of Texas at Austin, United States

WE-UB.2P.9 16:20
Properties of high-frequency granular magnetic materials
Simon Couture, Eric Fullerton, Vitaliy Lomakin, University of California, San Diego, 
United States

WE-UB.2P.10 16:40
Novel Optical Cross Polarization Converters Based on Slotted 
Nanoantennas
Jun Ding, Bayaner Arigong, Han Ren, Jin Shao, Mi Zhou, Yuankun Lin, Hualiang 
Zhang, University of North Texas, United States

B  Wednesday, July 22 13:20 - 16:40
 WE-UB.3P  Salon 2

Antenna Measurement Concepts and Techniques
Session Co-Chairs: Sembiam Rengarajan, California State University, 
Northridge; Puyan Mojabi, University of Manitoba

WE-UB.3P.1 13:20
Probe Compensated Fast Antenna Testing
Giorgio Giordanengo, Marco Righero, Istituto Superiore Mario Boella (ISMB), Italy; 
Javier Leonardo Araque-Quijano, Universidad Nacional de Colombia, Colombia; 
Francesca Vipiana, Giuseppe Vecchi, Politecnico di Torino, Italy

WE-UB.3P.2 13:40
Near-Field Characterizations of a Miniaturized Low-VHF Omni-directional 
Antenna Using an Electro-Optical System
Jihun Choi, University of Michigan, United States; Ali Sabetfakhri, Kazem 
Sabetfakhri, EMAG Technologies Inc., United States; Kamal Sarabandi, University 
of Michigan, United States

WE-UB.3P.3 14:00
Optimization of 3D Multilevel Non-Uniform Grid Back-Propagation 
Algorithm by Using Modified Oblate Spheroidal Coordinates 
Alexander Gergel, Amir Boag, Tel Aviv University, Israel

WE-UB.3P.4 14:20
Vehicular HF Antenna Fabrication
Saurabh Sanghai, Matthew Arendall, Allen Bradley, Maxim Ignatenko, Dejan 
Filipovic, University of Colorado Boulder, United States

WE-UB.3P.5 14:40
Fourier Iteration between Antenna Aperture Plane and Measurement 
Plane with Limited Data
Sembiam Rengarajan, Ronald Pogorzelski, California State University, United States

Break 15:00

WE-UB.3P.6 15:20
On the Use of the Source Reconstruction Method to Estimate Incident 
Field Distributions in Microwave Imaging
Chaitanya Narendra, Ian Jeffrey, Puyan Mojabi, University of Manitoba, Canada

WE-UB.3P.7 15:40
Multiplicatively Regularized Source Reconstruction Method for Phaseless 
Near-Field Antenna Measurements
Trevor Brown, Ian Jeffrey, Puyan Mojabi, University of Manitoba, Canada

WE-UB.3P.8 16:00
A Low-Cost Antenna Diversity Assessment System for MIMO Antennas
Wen-Jiao Liao, Ban-Yun Dai, National Taiwan University of Science and Technology, 
Taiwan

WE-UB.3P.9 16:20
Very-Near-Field Testing of Large Antennas in Lab Environment
Kasra Payandehjoo, Ruska Patton, EMSCAN, Canada
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 Wednesday, July 22 13:20 - 17:00
 WE-A5.1P  Salon 3

Antenna Design for 4G Communication
Session Co-Chairs: Tayfun Ozdemir, Monarch Antenna, Inc.; John Batchelor, 
University of Kent

WE-A5.1P.1 13:20
Frequency Tunable Antenna for LTE (4G) Handsets Operating in the 2.3-
2.7GHz Global Roaming Band
Tayfun Ozdemir, Yuriy Goykhman, Monarch Antenna, Inc., United States; Andrew 
Brown, A. Brown Design, United States; Benjamin Crowgey, Edward Rothwell, Prem 
Chahal, Michigan State University, United States

WE-A5.1P.2 13:40
Influence of component ESR on a 4G frequency reconfigurable antenna
Le Huy Trinh, Fabien Ferrero, Robert Staraj, Jean-Marc Ribero, Université Nice-Sophia 
Antipolis, CNRS, LEAT-Laboratoire d’Electronique, d’Antennes et Telecommunications, 
UMR 7248, France

WE-A5.1P.3 14:00
Compact and Printed Multiband Antennas for 2G/3G/4G Smartphones
Sultan Shoaib, Imran Shoaib, Xiaodong Chen, Clive Parini, Queen Mary University 
of London, United Kingdom

WE-A5.1P.4 14:20
Antenna Design Considerations for LTE Enabled Tablets
Derek Campbell, C.J. Reddy, Altair Engineering, Inc., United States

WE-A5.1P.5 14:40
Planar LTE/WWAN Monopole Antenna for 4G Tablet Computer
Jui-Han Lu, Yu-Ming Yan, National Kaohsiung Marine University, Taiwan

Break 15:00

WE-A5.1P.6 15:20
A Printed Multi-band Slot Antenna for LTE/WLAN Applications
Min-Chi Chang, Wei-Chung Weng, National Chi Nan University, Taiwan

WE-A5.1P.7 15:40
Miniaturized Antenna for LTE Wireless USB Dongle Applications
Wen-Shan Chen, Ching-Yu Huang, Southern Taiwan University of Science and 
Technology, Taiwan

WE-A5.1P.8 16:00
Compact design of MIMO antennas for LTE 700 application
Wen-Shan Chen, Kuan-Hsun Lai, Southern Taiwan University of Science and 
Technology, Taiwan

WE-A5.1P.9 16:20
A Compact Multiband Antenna Using Three Monopoles for Mobile Phone 
Applcations
Min Li, S.W. Cheung, Y.F. Cao, T.I. Yuk, University of Hong Kong, China

WE-A5.1P.10 16:40
A Compact Multi-band Tunable LTE Antenna for Mobile Applications
Hanyue Xia, Hao Wang, Lingqin Meng, Guangli Yang, Shanghai University, China

 Wednesday, July 22 13:20 - 17:00
 WE-A3.1P  Oak 1/2

Novel Integral Equation Formulations
Session Co-Chairs: Roberto Graglia, Politecnico di Torino; Giuseppe Vecchi, 
Politecnico di Torino

WE-A3.1P.1 13:20
Frequency Interpolation in the Method of Moments using the Discrete 
Empirical Interpolation Method
Matteo Alessandro Francavilla, Giorgio Giordanengo, Marco Righero, Istituto 
Superiore Mario Boella, Italy; Giuseppe Vecchi, Francesca Vipiana, Politecnico di 
Torino, Italy

WE-A3.1P.2 13:40
Nonconforming discretization of the Combined-Field Integral Equation 
with volumetric testing
Eduard Ubeda, Juan M. Rius, Alex Heldring, Universitat Politècnica de Catalunya, 
Spain

WE-A3.1P.3 14:00
Time Domain Augmented EFIE Based on Numerical Convolution 
Technique
Miao Miao Jia, Yan Wen Zhao, University of Electronic Science and Technology of 
China, China; Sheng Sun, University of Hong Kong, Hong Kong SAR of China

WE-A3.1P.4 14:20
Hybrid Surface Integral Equations for Optimal Analysis of Perfectly 
Conducting Bodies
Bariscan Karaosmanoglu, Ozgur Ergul, Middle East Technical University, Turkey

WE-A3.1P.5 14:40
Recent Advances in the Method of Moments to Model Surface Junctions 
Guido Lombardi, Roberto D. Graglia, Politecnico di Torino, Italy

Break 15:00

WE-A3.1P.6 15:20
Characteristic Mode Theory Based on Combined Field Integral Equation
Qi I. Dai, Hui Gan, Weng Cho Chew, University of Illinois, United States; Qin Liu, 
Sheng Sun, University of Hong Kong, Hong Kong SAR of China

WE-A3.1P.7 15:40
Power Series/MOM Solution to EM Scattering by Electrically Large PEC 
Objects
Sadasiva Rao, Naval Research Laboratory, United States

WE-A3.1P.8 16:00
Hierarchical Equivalent Source Algorithm Based on Relaxed Spherical 
Equivalence Surface
Xin Fu, Li Jun Jiang, University of Hong Kong, Hong Kong SAR of China; Hong Tat 
Ewe, Universiti Tunku Abdul Rahman, Malaysia

WE-A3.1P.9 16:20
Testing over the boundary interface for the nonconforming discretization 
of the Electric-Field Integral Equation
Eduard Ubeda, Ivan Sekulic, Juan M. Rius, Alex Heldring, Universitat Politècnica de 
Catalunya, Spain

WE-A3.1P.10 16:40
Accurate Electromagnetic Analysis of Transmission Line Structures with 
Finite-Thickness Conductors
Chao Nan Xu, Jian Zhang, Peng Zhao, Xin Zhou Zhao, Mei Song Tong, Tongji 
University, China
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 Wednesday, July 22 13:20 - 15:20
 WE-A2.3P  Cypress 2

Measurement of Material and Radiation Properties
Session Co-Chairs: Raenita Fenner, Loyola University Maryland; Yi Huang, 
University of Liverpool

WE-A2.3P.1 13:20
A Differential Form of the Kramers-Kronig Relation for Determining a 
Lorentz-Type of Refractive Index
Sung Kim, David Novotny, Joshua Gordon, Jeffrey Guerrieri, National Institute of 
Standards and Technology, United States

WE-A2.3P.2 13:40
Using 3D field sensor for measuring the spectrum of glass insulators
Haslan Pedro, Glauco Fontgalland, University of Campina Grande, Brazil

WE-A2.3P.3 14:00
Measure the Radiation Efficiency of Antennas in a Reverberation 
Chamber without Calibration
Qian Xu, Yi Huang, Xu Zhu, Lei Xing, Zhihao Tian, University of Liverpool, United 
Kingdom

WE-A2.3P.4 14:20
Non-Contact Surface Wave Sensing of Wire Fault Precursors
Nazmul Alam, David Coats, Roger Dougal, University of South Carolina, United 
States; Yong-June Shin, Yonsei University, Republic of Korea; Mohammod Ali, 
University of South Carolina, United States

WE-A2.3P.5 14:40
Using Spherical Near Field Measurements in Computational EMC
Lars Jacob Foged, Lucia Scialacqua, Francesco Saccardi, Francesca Mioc, Microwave 
Vision Group, Italy; Morten Sørensen, Bang & Olufsen A/S, Denmark; David Tallini, 
CST, Germany

WE-A2.3P.6 15:00
A Shielding Effectiveness Test System Based On Microstrip Line
Likun Chang, Gaofeng Guo, Minhui Zeng, En Li, University of Electronic Science and 
Technology of China, China

 Wednesday, July 22 15:20 - 16:40
 WE-A2.4P  Cypress 2

Measured Electromagnetic Properties of Materials
Session Co-Chairs: Elena Saenz, European Space Agency; Raenita Fenner, 
Loyola University Maryland

WE-A2.4P.1 15:20
High-Accuracy Conductive Textiles for Embroidered Antennas and Circuits
Asimina Kiourti, John L. Volakis, Ohio State University, United States

WE-A2.4P.2 15:40
Accurate RF Performance of Thermoplastics at Sub-Millimetre Wave 
Frequencies
Elena Sáenz, Luis Rolo, European Space Agency, Netherlands

WE-A2.4P.3 16:00
Analysis of Free Space Material Characterization Using Genetic 
Algorithms 
Raenita Fenner, Loyola University Maryland, United States

WE-A2.4P.4 16:20
Permittivity Measurement of Common Solvents Using the CSRR Based 
Sensor
Md. Arif Ansari, Abhishek Jha, Jaleel Akhtar, Indian Institute of Technology Kanpur, 
India

D  Wednesday, July 22 13:20 - 15:00
 WE-UD.1P  Cypress 1

Passive and Active Microwave Circuits and Devices
Session Co-Chairs: Hossein Saghlatoon, University of Alberta; Kathleen 
Melde, University of Arizona

WE-UD.1P.1 13:20
Introducing Embedded Patterned Layers for Improved Broadband 
Performance of High Density Transmission Line Routing
Arghya Sain, Ian Armstrong, Marcos Vargas, Kathleen Melde, University of Arizona, 
United States

WE-UD.1P.2 13:40
Study on Slow-Wave Characteristics of Fishbone-Type Transmission Line 
Employing Comb-Type Ground Plane on Polyether Sulfone Substrate for 
Application to Miniaturized Flexible RF circuit
Young Yun, Jang-Hyeon Jeong, Jeong-Hoon Kim, Su Jeong Kim, Korea Maritime and 
Ocean University, Republic of Korea

WE-UD.1P.3 14:00
Cold-Test experiment of Curved-Ring-Bar Strcutures for High Power TWT
Muhammed Zuboraj, John L. Volakis, The ElectroScience Lab at OSU, United States

WE-UD.1P.4 14:20
Spice-like Graphene Field Effect Transistor Model for Active THz Radiation 
and Detection
Jing Tian, Yang Hao, Queen Mary University of London, United Kingdom

WE-UD.1P.5 14:40
Small-Signal Modeling of HJFET Using Analytical Methods and Particle 
Swarm Optimization
Zahra Zeinadini, Zaker Hossein Firouzeh, Reza Safian, Isfahan University of 
Technology, Iran

B  Wednesday, July 22 15:20 - 17:00
 WE-UB.5P  Cypress 1

High-Frequency Techniques
Session Co-Chairs: Amir Boag, Tel Aviv University; Matteo Alabni, 
University of Siena

WE-UB.5P.1 15:20
A UTD Diffraction Coefficient for Vertices at the Tip of a Pyramid Formed 
by Truncated Curved Wedges
Giorgio Carluccio, Delft University of Technology, Netherlands; Matteo Albani, 
University of Siena, Italy; Prabhakar H. Pathak, Ohio State University, United States

WE-UB.5P.2 15:40
Implementation of High Frequency Locality to Commercial MoM-based 
Simulator for 3-Dimensional Scattering Analysis
Takayuki Kohama, Makoto Ando, Tokyo Institute of Technology, Japan

WE-UB.5P.3 16:00
Some Investigations Toward Closed-Form Solutions of Sommerfeld 
Integrals
Deb Chatterjee, University of Missouri at Kansas City, United States; Michael 
Kluskens, Sadasiva Rao, Naval Research Laboratory, United States

WE-UB.5P.4 16:20
Fast Computation of Double Bounce Contributions to Physical Optics 
Integrals in the Near Field
Moty Roudstein, Tel Aviv University, Israel; Yaniv Brick, University of Texas at Austin, 
United States; Amir Boag, Tel Aviv University, Israel

WE-UB.5P.5 16:40
Consideration on Unloaded Q-factor of Guided Wave Type Resonators
Futoshi Kuroki, Yoshihiko Kamo, National Institute of Technology, Kure College, 
Japan
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Interactive Forum

Wednesday, July 22, 14:40 - 16:40 Stanley Park Foyer
Session Co-Chairs: Shashwat Sharma, University of Toronto; Xingqi 
Zhang, University of Toronto
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 Wednesday, July 22 14:40 - 16:40
 WEP-A1.1P  Stanley Park Foyer

Axial broadband Antennas

WEP-A1.1P.1 Board 1
A Novel Ultra-Wideband Fractal Monopole Antenna
Kathryn Smith, Ryan Adams, University of North Carolina at Charlotte, United States

WEP-A1.1P.2 Board 2
Wideband, Loaded, Low Profile, Small Diameter Monocone Antenna
Jaegeun Ha, Mohamed Elmansouri, Dejan Filipovic, University of Colorado Boulder, 
United States

WEP-A1.1P.3 Board 3
Broadband and Low-Profile H-Plane Ridged Horn Antenna
Zhuozhu Chen, Zhongxiang Shen, Nanyang Technological University, Singapore

WEP-A1.1P.4 Board 4
Optically Transparent Balloon Antenna
Xiang Gao, Zhongxiang Shen, Nanyang Technological University, Singapore

WEP-A1.1P.5 Board 5
Wideband Circular Polarized Cross Bow Tie Antenna With Balun 
Integration For X Band Communication
Amna Mir, Junsheng Yu, Beijing University of Posts and Telecommunications, China

 Wednesday, July 22 14:40 - 16:40
 WEP-A1.2P  Stanley Park Foyer

Broadband MIMO Systems

WEP-A1.2P.1 Board 6
A 4 Element Compact Ultra-Wideband MIMO Antenna Array
Muhammad Khan, Antonio Capobianco, University of Padova, Italy; Sajid Asif, 
Adnan Iftikhar, Benjamin Braaten, North Dakota State University, United States

WEP-A1.2P.2 Board 7
Compact Dual Band Notched Printed UWB MIMO Antenna with Pattern 
Diversity
Kaustubh Chhabilwad, Shrikanth Reddy, Anil Kamma, Basudev Majumder, Jayanta 
Mukherjee, Indian Institute of Technology,Bombay, India

WEP-A1.2P.3 Board 8
An Isolation Enhanced Ultra-Wideband Semi-Ring Monopole MIMO 
Antenna
Sagar Dhar, Mohammad S. Sharawi, King Fahd University of Petroleum and 
Minerals, Saudi Arabia

WEP-A1.2P.4 Board 9
A Compact Ultra-wideband MIMO Antenna with Improved Isolation
Avez Syed, Rabah W. Aldhaheri, King Abdulaziz University, Saudi Arabia

WEP-A1.2P.5 Board 10
A Proposal of MIMO UWB Antenna with Four Elements
Nguyen Quoc Dinh, Le Trong Trung, Le Quy Don Technical University, Viet Nam
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 Wednesday, July 22 14:40 - 16:40
 WEP-A1.3P  Stanley Park Foyer

Wearable and On-body Antennas and Modeling

WEP-A1.3P.1 Board 11
Dual Shorted Microstrip Patch Antenna for On-body Systems
Sehwan Choi, Hojun Lee, Korea Electronics Technology Institute, Republic of Korea

WEP-A1.3P.2 Board 12
Dual-resonant PIFA for Body Area Networks
Sampo Salo, Gaurav Khairkar, Jari Holopainen, Ville Viikari, Aalto University, Finland

WEP-A1.3P.3 Board 13
Wide bandwidth and Compact Wearable Antenna Design for Sensing 
Applications
Ankit Dabas, Shyqyri Haxha, Masood Ur-Rehman, University of Bedfordshire, United 
Kingdom

WEP-A1.3P.4 Board 14
Design of a Small Rectangular Patch for Body Area Network Applications
Emmanuel Valentín, Rafael Rodríguez Solís, University of Puerto Rico, Puerto Rico

WEP-A1.3P.5 Board 15
E-plane Sliced Patch Antenna
Yiying Wang, Yinghua Lu, Beijing University of Posts and Telecommunications, 
China; Ahmed A. Kishk, Concordia University, Canada

WEP-A1.3P.6 Board 16
Wearable Conformal SCMR Systems
Karina Quintana, John Gibson, Stavros V. Georgakopoulos, Florida International 
University, United States

WEP-A1.3P.7 Board 17
Parallel feed wearable ZigBee antenna with symmetry meander lines
Bin Hu, Lele He, Guoping Gao, Lanzhou University, China

WEP-A1.3P.8 Board 18
Off-Body Performance of Patch Antenna in Underground Mine
Moulay ElHassan El Azhari, Mourad Nedil, UQAT, Canada; Ismail Benmabrouk, Larbi 
Talbi, UQO, Canada; Khalida Ghanem, Centre de développement des technologies 
avancées, Algeria

WEP-A1.3P.9 Board 19
Characterization of an On-Body Quasi-Static Channel in underground 
mine environment
Moulay ElHassan El Azhari, Mourad Nedil, UQAT, Canada; Ismail Benmabrouk, Larbi 
Talbi, UQO, Canada; Khalida Ghanem, Centre de développement des technologies 
avancées, Algeria

WEP-A1.3P.10 Board 20
Multiband-OFDM based Ultra Wideband System Modelling of On/Off-
Body Antenna Diversity
Qammer Hussain Abbasi, Texas A&M University at Qatar, Qatar; Erchin Serpedin, 
Texas A&M University, United States; Khalid Qaraqe, Texas A&M University at 
Qatar, Qatar; Akram Alomainy, Yang Hao, Queen Mary University of London, United 
Kingdom

WEP-A1.3P.11 Board 21
Influence of Body Placement on Low Profile UWB Antenna Off-body 
Ranging Performance
Andela Zaric, University of Lisbon, Instituto de Telecomunicacoes, Portugal; Carlos 
Fernandes, Universidade de Lisboa, Instituto de Telecomunicacoes, Portugal; Jorge 
Costa, ISCTE-IUL, Instituto de Telecomunicacoes, Portugal

 Wednesday, July 22 14:40 - 16:40
 WEP-A1.4P  Stanley Park Foyer

Wideband Slot Antennas

WEP-A1.4P.1 Board 22
A Circular Wide Slot UWB Antenna with Triple Band-Notch Characteristics
Yingsong Li, Wen Zhang, Harbin Engineering University, China; Raj Mittra, 
Pennsylvania State University, United States

WEP-A1.4P.2 Board 23
Simplified Design of an X/Ku-Band Vivaldi Array for Rocket Exhaust 
Plume Diagnostics
Jorge Torres, William Barott, Embry-Riddle Aeronautical University, United States

WEP-A1.4P.3 Board 24
Circularly Polarized Antenna Using Metasurface with Interdigital 
Capacitor and Tilted Slot Loadings
Taiwei Yue, Zhi Hao Jiang, Douglas H. Werner, Pennsylvania State University, United 
States

WEP-A1.4P.4 Board 25
Effect of Curvature of Antipodal Structure on Vivaldi Antennas
Hien Chu Ba, Hiroshi Shirai, Chuo University, Japan; Chien Dao Ngoc, Hanoi 
University of Science and Technology, Viet Nam

WEP-A1.4P.5 Board 26
Directivity Enhancement of Double Slot Vivaldi Antenna using Anisotropic 
Zero-Index Metamaterials
Pankaj Kumar, Zubair Akhter, Abhishek Jha, Jaleel Akhtar, Indian Institute of 
Technology Kanpur, India

WEP-A1.4P.6 Board 27
A High Gain Horizontally Polarized UWB Antenna
Raj Kumar, ARDE, India; R.V.S. Ram Krishna, Nagendra Kushwaha, DIAT, India

WEP-A1.4P.7 Board 28
Dielectric Resonator loaded Substrate Integrated Waveguide Cavity 
Backed Slot Antenna for Bandwidth Enhancement
Abhishek Sharma, Soumava Mukherjee, Animesh Biswas, Indian Institute of 
Technology Kanpur, India

WEP-A1.4P.8 Board 29
A Wideband Beam-Forming Antipodal Tapered Slot Antenna, Embedded 
in a Dielectric
Lin Yuan, Ming Su, Yuanan Liu, Jianguo Yu, Beijing University of Posts and 
Telecommunications, China

WEP-A1.4P.9 Board 30
A Wideband Circularly Polarized Cavity Backed Slot Antenna
Wenhui Shen, Jiahong Lin, Kang Yang, Guangli Yang, Shanghai University, China

WEP-A1.4P.10 Board 31
Gain Enhancement Technique for An Antipodal Vivaldi Antenna
Hyeongi Hong, Jihwan Ahn, Jun-gi Jeong, Young Joong Yoon, Yonsei University, 
Republic of Korea



115

W
E-

PM

A  Wednesday, July 22 14:40 - 16:40
 WEP-UA.1P  Stanley Park Foyer

Low Profile Antennas and Arrays

WEP-UA.1P.1 Board 32
Ultra-Flat Antennas for Space Applications: Design, Realization and 
Measurements 
Marco Faenzi, Francesco Caminita, Enrica Martini, Università degli studi di Siena, 
Italy; Paolo De Vita, ids s.p.a. ingegneria dei sistemi, Italy; Marco Sabbadini, 
European Space Agency, Netherlands; Stefano Maci, Università degli studi di Siena, 
Italy

WEP-UA.1P.2 Board 33
A Low-profile Full-band Subarray Cavity-backed Slot Antenna with a 
Compact Feed
Mohammad Amjadi, Kamal Sarabandi, University of Michigan, United States

WEP-UA.1P.3 Board 34
A Compact, Wideband Array of Coupled Quarter-wavelength Slot 
Antennas for the 700 MHz band
Hatim Bukhari, Kamal Sarabandi, University of Michigan, United States

WEP-UA.1P.4 Board 35
A Compact Broadband Horizontally Polarized Omnidirectional Antenna 
Using Folded Dipoles
Xiuzhang Cai, Kamal Sarabandi, University of Michigan, United States

WEP-UA.1P.5 Board 36
A Proposed Flexible Elliptical Ring Monopole Antenna for DSC and UWB 
with Notch Suppression for 5.8GHz Applications
Ali Hammoodi, Hussain Al-Rizzo, Ayman Isaac, University of Arkansas at Little Rock, 
United States

WEP-UA.1P.6 Board 37
Single Notched-band UWB Antenna For WLAN Environment Using 
Complementary Split Ring Resonators CSRR and Spiral Resonator CSR
Azzeddin Naghar, Ana Alejos, University of Vigo, Spain; Francisco Falcone, Public 
University of Navarra, Spain; Otman Aghzout, Abdelmalek Essaadi University, 
Morocco; Manuel Sanchez, University of Vigo, Spain

WEP-UA.1P.7 Board 38
Substrate Integrated Hard Horn Antenna
Nima Bayat-Makou, Ahmed A. Kishk, Concordia University, Canada

WEP-UA.1P.8 Board 39
A Planar Log-periodic Slot Antenna for UWB Applications
Min-Chi Chang, Wei-Chung Weng, National Chi Nan University, Taiwan

WEP-UA.1P.9 Board 40
Dipole- and Loop-Mode Switchable Origami Paper Antenna
Dongju Lee, Sungjoon Lim, Chung-Ang University, Republic of Korea

WEP-UA.1P.10 Board 41
Microfluidically Frequency Switchable Compact Substrate-Integrated-
Waveguide Antenna
Yunsik Seo, Sungjoon Lim, Chung-Ang University, Republic of Korea

B  Wednesday, July 22 14:40 - 16:40
 WEP-UB.1P  Stanley Park Foyer

Electrically Small and Low Profile Antennas

WEP-UB.1P.1 Board 42
Small Planar Omni-Directional Circularly Polarized Antenna
Jiangfeng Wu, Kamal Sarabandi, University of Michigan, United States

WEP-UB.1P.2 Board 43
Extremely Low Profile Wideband UHF Antenna
Gregory Mitchell, Army Research Laboratory, United States; Wasyl Wasylkiwskyj, 
George Washington University, United States

WEP-UB.1P.3 Board 44
Height-Constrained Cylindrical Helical Antennas for Satellite-based M2M 
Communications
Yin He, David Michelson, University of British Columbia, Canada

WEP-UB.1P.4 Board 45
A Dual-Band HF/VHF Electrically Small Monopole Antenna with Magneto-
Dielectric Loading Structure
Chao-Fu Wang, Fu-Gang Hu, National University of Singapore, Singapore; Ling Bing 
Kong, Nanyang Technological University, Singapore; Zhihong Yang, Zheng-Wen Li, 
National University of Singapore, Singapore

WEP-UB.1P.5 Board 46
Design of Antenna for Bug Robot Using Characteristic Mode
Jusun Won, Sumin Yoon, Sangwook Nam, Seoul National University, Republic of 
Korea

WEP-UB.1P.6 Board 47
A Low-Profile, Wideband, Vertically-Polarized Antenna with Directional 
Radiation Patterns in the Azimuth Plane
Kasra Ghaemi, Nader Behdad, University of Wisconsin-Madison, United States

WEP-UB.1P.7 Board 48
Extension of Successive Projection Method to Tapered Leaky-Wave 
Antenna for Shaped-Beam Pattern Synthesis
Fatemeh Mohamadi Monavar, Pedram Mousavi, University of Alberta, Canada; 
Jordan Melzer, Telus Company, Canada

WEP-UB.1P.8 Board 49
Antenna and current optimization for antennas in lossy media
Mats Gustafsson, Lund University, Sweden

WEP-UB.1P.9 Board 50
Low-profile Top Loaded Monopole Antenna for VHF Applications 
Tjie Yuan, Habiba Ouslimani, Abdallah Dhouibi, Alain Priou, LEME-OMS, France; 
Gerard Collignon, Guillaume Lacotte, Zhirun Hu, INEO Défense, France

WEP-UB.1P.10 Board 51
Challenges in Low-Cost Inkjet Antennas
Bariscan Karaosmanoglu, Tolga Ciftci, Ozgur Ergul, Middle East Technical University, 
Turkey
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B  Wednesday, July 22 14:40 - 16:40
 WEP-UB.2P  Stanley Park Foyer

UWB Antennas and Electromagnetics

WEP-UB.2P.1 Board 52
An Approximate Characterization of the Distortion of Narrowband 
Signals by Linear Time-Invariant Systems
Edward Kuester, Mohamed Elmansouri, University of Colorado Boulder, United 
States

WEP-UB.2P.2 Board 53
Peak Power Enhancement in Time-Reversal Based Short Pulse 
Beamforming
Victor Mendez, Sun Hong, Walter Wall, Naval Research Laboratory, United States

WEP-UB.2P.3 Board 54
Parametric Study of Single-Antenna UWB Beamforming by Time-Reversal
Sun Hong, Jerry Kim, Naval Research Laboratory, United States

WEP-UB.2P.4 Board 55
Device Classification Performance Modeling Using UWB Stimulated “RF-
DNA” Fingerprinting
Mathew Lukacs, Peter Collins, Michael Temple, Air Force Institute of Technology, 
United States

WEP-UB.2P.5 Board 56
A New Topology of Top-Cross-Loop for Low-Profile Monopole UWB 
Antenna
Daisong Zhang, Yahya Rahmat-Samii, University of California, Los Angeles, United 
States

End of Wednesday Afternoon Interactive Forum
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J  Thursday, July 23 08:00 - 11:40
 TH-UJ.1A  Salon A

Radio Astronomy Technologies, Systems and 
Observations
Session Co-Chairs: Thomas Mozdzen, Arizona State University; Richard 
Lacasse, NRAO

TH-UJ.1A.1 08:00
The ALMA Phasing System, a Status Report
Jay Blanchard, Universidad de Concepción, Chile; Geoff Crew, Shep Doeleman, 
MIT Haystack Observatory, United States; Joseph Greenberg, National Radio 
Astronomy Observatory, United States; Michael Hecht, MIT Haystack Observatory, 
United States; Mareki Honma, National Astronomical Observatory of Japan, Japan; 
Makato Inoue, Institute of Astronomy and Astrophysics, Academia Sinica, Taiwan; 
Christophe Jacques, Richard Lacasse, National Radio Astronomy Observatory, United 
States; Lynn Matthews, MIT Haystack Observatory, United States; Matias Mora, 
National Radio Astronomy Observatory, United States; Neil Nagar, Universidad de 
Concepción, Chile; Nicola Pradel, Institute of Astronomy and Astrophysics, Academia 
Sinica, Taiwan; Helge Rotteman, Max-Plank-Institut für Radioastronomie, Germany; 
Chester Rusczcyk, MIT Haystack Observatory, United States; Alejandro Saez, Joint 
ALMA Office, Chile; Robert Treacy, National Radio Astronomy Observatory, United 
States

TH-UJ.1A.2 08:20
A Low-Power 64x64 ASIC 2-Bit Digital Correlator
David Austerberry, Darren McKague, Christopher S. Ruf, University of Michigan, 
United States

TH-UJ.1A.3 08:40
What’s New in SETI and CASPER ?
Dan Werthimer, University of California, Berkeley, United States

TH-UJ.1A.4 09:00
Wideband SiGe Low Noise Cryogenic Amplifier for the SKA
Andrew Janzen, Sander Weinreb, California Institute of Technology, United States

TH-UJ.1A.5 09:20
Initial Performance of a New 17–27 GHz Dual-Horn Receiver on the 
NASA 70 m Canberra Antenna
Thomas Kuiper, California Institute of Technology, United States; Graham Baines, 
Commonwealth Scientific and Industrial Research Organisation, Australia; Manuel 
Franco, California Institute of Technology, United States; Lincoln Greenhill, Harvard-
Smithsonian Center for Astrophysics, United States; Shinji Horiuchi, Commonwealth 
Scientific and Industrial Research Organisation, Australia; Aquib Moin, New York 
University, United Arab Emirates; Timothy Olin, Daniel Price, Commonwealth 
Scientific and Industrial Research Organisation, Australia; Steven Smith, California 
Institute of Technology, United States; Ashish Soni, Commonwealth Scientific and 
Industrial Research Organisation, Australia; Lawrence Teitelbaum, California Institute 
of Technology, United States; Ingyin Zaw, New York University, United Arab Emirates

Break 09:40

TH-UJ.1A.6 10:00
The Versatile GBT Astronomical Spectrometer (VEGAS): Current Status 
and Future Plans 
Richard Prestage, Marty Bloss, Joe Brandt, National Radio Astronomy Observatory, 
United States; Hong Chen, University of California, Berkeley, United States; Ray 
Creager, Paul Demorest, John Ford, National Radio Astronomy Observatory, United 
States; Glenn Jones, Columbia University, United States; Amanda Kepley, Adam 
Kobelski, Paul Marganian, Melinda Mello, National Radio Astronomy Observatory, 
United States; David McMahon, University of California, Berkeley, United States; 
Randy McCullough, Jason Ray, D. Anish Roshi, National Radio Astronomy 
Observatory, United States; Dan Werthimer, University of California, Berkeley, 
United States; Mark Whitehead, National Radio Astronomy Observatory, United 
States

TH-UJ.1A.7 10:20
Interferometric Measurement of the Absolute Flux Density of Bright 
Unresolved Sources Below 100 MHz
Richard Tillman, Steven Ellingson, Virginia Polytechnic Institute and State University, 
United States

TH-UJ.1A.8 10:40
Characterization of the EDGES Receiver and its Capability for 
Constraining the EoR
Raul Monsalve, Judd Bowman, Arizona State University, United States; Alan Rogers, 
Massachusetts Institute of Technology, United States; Thomas Mozdzen, Arizona 
State University, United States

TH-UJ.1A.9 11:00
Evaluation of Terrestrial Sites for Global EOR Signal Detection via the 
RMS Error Metric of a Sky-Beam Convolution Polynomial Fit.
Thomas Mozdzen, Judd Bowman, Arizona State University, United States; Alan 
Rogers, MIT Haystack Observatory, United States; Raul Monsalve, Arizona State 
University, United States

TH-UJ.1A.10 11:20
Multi-Channel Radiometer Based on Bandwidth Synthetic to Improve the 
Sensitivity
Daotong Li, Yonghong Zhang, Kaijun Song, Yong Fan, University of Electronic 
Science and Technology of China, China
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 Thursday, July 23 08:00 - 11:40
 TH-SP.1A Special Session Salon B

Power-Efficient, Wearable and Wireless Biomedical 
Sensors
Session Co-Chairs: Reza Fazel-Rezai, University of North Dakota; Sima 
Noghanian, University of North Dakota

TH-SP.1A.1 08:00
Evaluation of an Implantable Passive Sensor for Wireless Intracranial 
Pressure Monitoring
Mohammadhossein Behfar, Elham Moradi, Toni Björninen, Lauri Sydänheimo, Leena 
Ukkonen, Tampere University of Technology, Finland

TH-SP.1A.2 08:20
Electro-textiles - The Enabling Technology for Wearable Antennas in 
Wireless Body-centric Systems
Karoliina Koski, Elham Moradi, Masoumeh Hasani, Johanna Virkki, Toni Björninen, 
Leena Ukkonen, Tampere University of Technology, Finland; Yahya Rahmat-Samii, 
University of California, Los Angeles, United States

TH-SP.1A.3 08:40
Applying QMSIW Technique in Textile for Compact Wearable Design and 
high Body-Antenna Isolation
Sam Agneessens, Sam Lemey, Hendrik Rogier, Thomas Vervust, Jan Vanfleteren, 
Ghent University, Belgium

TH-SP.1A.4 09:00
Wireless Powering of Biomedical Implants by Comformal Strongly 
Coupled Magnetic Resonators
Hao Hu, Stavros V. Georgakopoulos, Florida International University, United States

TH-SP.1A.5 09:20
EBG Integrated Textile Monopole Antenna for Space Health Monitoring 
Application
Ala Alemaryeen, Sima Noghanian, Reza Fazel-Rezai, University of North Dakota, 
United States

Break 09:40

TH-SP.1A.6 10:00
Evaluation of SAR for Integrated EBG Textile Monopole Antenna for 
Space Health Monitoring Application
Ala Alemaryeen, Sima Noghanian, Reza Fazel-Rezai, University of North Dakota, 
United States

TH-SP.1A.7 10:20
Wearable Fabric Reconfigurable Beam Steering Antenna for on/off-body 
Communication System
Seonghun Kang, Chang Won Jung, Seoul National University of Technology, 
Republic of Korea

TH-SP.1A.8 10:40
Wireless Energy Harvesting for Medical Applications
Brock DeLong, Chi-Chih Chen, John L. Volakis, Ohio State University, United States

TH-SP.1A.9 11:00
Flexible Antenna for Wireless Body Area Network
Patrick Froehle, Tyler Przybylski, Christopher McDonald, Milad Mirzaee, Sima 
Noghanian, Reza Fazel-Rezai, University of North Dakota, United States

TH-SP.1A.10 11:20
Wearable Antenna Design for Spacesuit
Tahmid Rashid, Sima Noghanian, Reza Fazel-Rezai, Pablo de León, University of 
North Dakota, United States

 Thursday, July 23 08:00 - 11:20
 TH-A5.1A  Salon C

MIMO Antennas for Portable Devices
Session Co-Chairs: Hui Li, Lund University; Rodney Vaughan, Simon Fraser 
University

TH-A5.1A.1 08:00
Daughter Board Antenna for Compact Polarization Diversity on MIMO 
Devices
Abhijit Bhattacharya, Rodney Vaughan, Simon Fraser University, Canada

TH-A5.1A.2 08:20
10-antenna array in the smartphone for the 3.6-GHz MIMO operation
Jun-Yu Lu, Hsuan-Jui Chang, Kin-Lu Wong, National Sun Yat-sen University, Taiwan

TH-A5.1A.3 08:40
Design of Multi-Band Uniplanar MIMO Antenna for Mobile Devices with 
LTE/WLAN Operation
Christopher Arnold, Magda El-Shenawee, University of Arkansas, United States

TH-A5.1A.4 09:00
Improvement of Outage by Retrofit of Antenna Diversity for MIMO on a 
PCB M2M System
Maryam Dehghani Estarki, Maryam Razmhosseini, Abhijit Bhattacharya, Ying 
Chen, Simon Fraser University, Canada; Chris Tumpach, Rainforest Automation Inc., 
Canada; Lee Vishlof, Tech-Knows Services Inc., Canada; Rodney Vaughan, Simon 
Fraser University, Canada

TH-A5.1A.5 09:20
A Wide Band MIMO Slot Antenna for 5G Wi-Fi
Sema Dumanli, David  R. Gibbins, Ian J. Craddock, Toshiba Research Europe Ltd, 
United Kingdom

Break 09:40

TH-A5.1A.6 10:00
Simple assessment of Specific Absorption Rate (SAR) for MIMO terminals
Hui Li, Buon Kiong Lau, Lund University, Sweden

TH-A5.1A.7 10:20
Accuracy of modeling for evaluation of an integrated diversity wireless 
system on a small PCB
Maryam Razmhosseini, Rodney Vaughan, Simon Fraser University, Canada

TH-A5.1A.8 10:40
Novel Phase Shifters Using Short-Circuited Cross-Slotted Patch Resonator
Xianshi Jing, Sheng Sun, University of Hong Kong, China

TH-A5.1A.9 11:00
A Polarization-Controlled MIMO Antenna with an Optimum Phase Shift in 
Accordance with Various Use Scenarios
Kazuhiro Honda, Toshihiko Kabeya, Kento Karitani, Kun Li, Koichi Ogawa, Toyama 
University, Japan; Yoshio Koyanagi, Hiroshi Sato, Ritsu Miura, Panasonic System 
Networks Co., Ltd., Japan
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 Thursday, July 23 08:00 - 11:40
 TH-A1.1A  Salon D

Small Antennas: Miniaturization and Bandwidth
Session Co-Chairs: Satish Sharma, San Diego State University; Atabak 
Rashidian, University of Manitoba

TH-A1.1A.1 08:00
Electrically Small Antennas with Dimensions down to One-Fifteenth and 
One-Thirtieth of Wavelength
Mai Sallam, American University in Cairo, Egypt; Guy A. E. Vandenbosch, KU Leuven, 
Belgium; Walter De Raedt, IMEC, Belgium; Ezzeldin Soliman, American University 
in Cairo, Egypt

TH-A1.1A.2 08:20
Super-Miniaturized Dielectric-Metallic Resonator Antennas
Atabak Rashidian, Lotfollah Shafai, University of Manitoba, Canada

TH-A1.1A.3 08:40
Miniaturized UHF Antenna Using a Magneto-dielectric Superstrate for 
M2M Communications
Qianyun Zhang, Yue Gao, Clive Parini, Queen Mary University of London, United 
Kingdom

TH-A1.1A.4 09:00
Electrically Small Fractal Antennas
James Baker, Marine Corps Tactical Systems Support Activity, United States; Magdy 
F. Iskander, University of Hawaii at Manoa, United States

TH-A1.1A.5 09:20
Evaluation of Miniaturizing Factor for Folded Inverted-L Antennas
Akihiro Tanaka, Keisuke Noguchi, Shigeru Makino, Tetsuo Hirota, Kenji Itoh, 
Kanazawa Institute of Technology, Japan

Break 09:40

TH-A1.1A.6 10:00
Electrically Small Antennas under Matched Conditions
Mohammad Abdallah, Walid Dyab, Tapan Sarkar, Syracuse University, United 
States; Magdalena Salazar-Palma, Universidad Carlos III de Madrid, Spain

TH-A1.1A.7 10:20
Nonlinear Effects of Non-Foster Matching Networks
Minu Jacob, Jiang Long, Daniel Sievenpiper, University of California, San Diego, 
United States

TH-A1.1A.8 10:40
Non-Foster Matching of Electrically Small Bowtie Antenna covering 600 
MHz to 1100 MHz
Ghanshyam Mishra, Satish Sharma, San Diego State University, United States; 
Gabriel Rebeiz, University of California, San Diego, United States

TH-A1.1A.9 11:00
Effect of Electronic Components on the Characteristics of Small Antennas
Abdul Razzaq, Mario Orefice, Poitecnico di Torino, Italy

TH-A1.1A.10 11:20
Compact Antenna Design with Bandwidth Enhancement
Chichang Hung, Hungchen Chen, Tayeh Lin, Tsenchieh Chiu, National Central 
University, Taiwan

 Thursday, July 23 08:00 - 12:00
 TH-A2.1A  Salon E

Frequency Selective Surfaces: Multi-layer and 3D
Session Co-Chairs: Stefano Maci, University of Siena; J. Yiannis 
Vardaxoglou, Loughborough University

TH-A2.1A.1 08:00
A Novel Three-Dimensional Wideband Active Frequency Selective Surface 
Unit-Cell
Suhair Mahmood, Tayeb A. Denidni, Institut National de la Recherche Scientifique 
(INRS), Canada

TH-A2.1A.2 08:20
Square Loop Complementary Frequency Selective Surfaces
Syed Sheheryar Bukhari, William Whittow, Yiannis Vardaxoglou, Loughborough 
Univeristy, United Kingdom; Stefano Maci, University of Siena, United Kingdom

TH-A2.1A.3 08:40
Multi-Band Second-Order Bandstop Frequency Selective Structure With 
Controllable Band Ratios
Ahmed Abdelmottaleb Omar, Zhongxiang Shen, Nanyang Technological University, 
Singapore

TH-A2.1A.4 09:00
A Via-Based Methodology for Frequency Selective Surface Minimization
Yi-Min Yu, Tzong-Lin Wu, National Taiwan University, Taiwan

TH-A2.1A.5 09:20
Reconfigurable Dual-Band 3D Frequency Selective Surface Unit-Cell
Moufida Bouslama, Moncef Traii, Ali Gharsallah, Faculty of Science of Tunis, Tunisia; 
Tayeb A. Denidni, University of Quebec, INRS-EMT, Canada

Break 09:40

TH-A2.1A.6 10:00
Design of wideband absorbers using simple closedform solutions
Jun-Ho Lee, Bomson Lee, Kyung Hee University, Democratic People’s Republic of 
Korea

TH-A2.1A.7 10:20
Implementation of Three-Dimensional Bandpass Frequency Selective 
Structure Using Multilayer PCB Technology
Bo Li, Yiming Tang, Nanjing University of Posts and Telecommunications, China; Ali 
Qasim, Zhongxiang Shen, Nanyang Technological University, Singapore

TH-A2.1A.8 10:40
Dual-Layer Frequency Selective Surface for Wide Stop-Band Applications
Irfan Sohail Syed, Mohd Zarar Mohd Jenu, Universiti Tun Hussein Onn Malaysia, 
Malaysia

TH-A2.1A.9 11:00
Design of Multiple Dual-band FSS Reflector Plate Applied to Reflector 
Antenna
Wen Jiang, Xidian University, China; Tao Dong, Space Star Technology Co., Ltd, 
China; Shuxi Gong, Xidian University, China

TH-A2.1A.10 11:20
A Novel Dual-layer Frequency Selective Surface with Grating Lobes 
Suppression
Bingyuan Liang, Beihang University, China; Zheng-Hui Xue, Beijing Institute of 
Technology, China; Jungang Miao, Ming Bai, Beihang University, China

TH-A2.1A.11 11:40
Equivalent Circuit Model of Multilayer Double Square Loop FSS Using 
Vector-Fitting
Payal Majumdar, Zhiya Zhao, Chunlin Ji, Ruopeng Liu, Kuang-Chi Institute of 
Advanced Technology, China
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 Thursday, July 23 08:00 - 12:00
 TH-A5.2A  Salon F

Antennas and Circuits for Energy Harvesting
Session Co-Chairs: Christos Christodoulou, University of New Mexico; 
Jianfeng Zhou, University of South Florida

TH-A5.2A.1 08:00
An Array of Inverted-F Antennas for RF Energy Harvesting
Youssef Tawk, Firas Ayoub, Christos Christodoulou, Joseph Costantine, University of 
New Mexico, United States

TH-A5.2A.2 08:20
Design Optimization of an Energy Harvesting RF-DC Conversion Circuit 
Operating at 2.45GHz
Jung Hun Kim, Jo Bito, Manos Tentzeris, Georgia Institute of Technology, United 
States

TH-A5.2A.3 08:40
Design of a Transparent Spiral Antenna for Energy Harvesting
Maria Zamudio, Youssef Tawk, Joseph Costantine, Firas Ayoub, Christos 
Christodoulou, University of New Mexico, United States

TH-A5.2A.4 09:00
A 2.45-GHz High-Efficiency Loop-Shaped PIFA Rectenna for Portable 
Devices and Wireless Sensors
Jiunn-Kai Huang, Wan-Ting Hung, Tzu-Heng Cheng, Shih-Yuan Chen, National Taiwan 
University, Taiwan

TH-A5.2A.5 09:20
Designing Dual-port Pixel Antenna for Ambient RF Energy Harvesting 
Using Genetic Algorithm
Shanpu Shen, Ross D. Murch, Hong Kong University of Science and Technology, 
Hong Kong SAR of China

Break 09:40

TH-A5.2A.6 10:00
A Dual-mode Antenna for Wireless Charging and Near Field 
Communication
Ming-An Chung, Yu-Lun Chien, Liang Cho, Pao-Hsin Hsu, Chang-Fa Yang, National 
Taiwan University of Science and Technology, Taiwan

TH-A5.2A.7 10:20
Three-Band RF-DC Converters for Ambient Wireless Energy Harvesting
Yong Zhou, University of Texas at Brownsville, United States; Cesar Huerta, Jaime 
Hinojosa, CEMEX, United States

TH-A5.2A.8 10:40
EM/Light Hybrid Energy Harvesting with Directional Dipole Antenna for 
IoT Sensor
In-June Hwang, DukSoo Kwon, Dong-Jin Lee, Jong-Won Yu, Korea Advanced Institute 
of Science and Technology, Republic of Korea; Wang-Sang Lee, Gyeongsang National 
University, Republic of Korea

TH-A5.2A.9 11:00
A Metamaterial-Inspired Approach to RF Energy Harvesting
Clayton Flower, Jiangfeng Zhou, University of South Florida, United States

TH-A5.2A.10 11:20
A High-impedance Wideband Card-type Folded Dipole Antenna
Nao Nambo, Keisuke Noguchi, Kenji Itoh, Jiro Ida, Kanazawa Institute of Technology, 
Japan

TH-A5.2A.11 11:40
Wide Power Range RF Energy Harvesting Circuit
Mahmoud Abdallah, American University of Beirut, Lebanon; Joseph Costantine, 
American University of Beirut, Lebanon; The University of New Mexico, United 
States; Ali Ramadan, American University of Beirut, Lebanon; Youssef Tawk, 
University of New Mexico; Notre Dame University Louaize, United States; Firas 
Ayoub, Christos Christodoulou, University of New Mexico, United States; Karim Y. 
Kabalan, American University of Beirut, Lebanon

 Thursday, July 23 08:00 - 09:40
 TH-A4.1A  Seymour

Microwave and THz 2-D and 3-D Imaging
Session Co-Chairs: Magda El-Shenawee, University of Arkansas; Jean-
Jacques Laurin, Ecole Polytechnique de Montreal
TH-A4.1A.1 08:00
Three-Dimensional Microwave Imaging Through a Multi-Zooming 
Inexact-Newton Approach 
Marco Salucci, Giacomo Oliveri, ELEDIA Research Center, University of Trento, Italy; 
Andrea Randazzo, Matteo Pastorino, University of Genoa, Italy; Federico Viani, 
Andrea Massa, ELEDIA Research Center, University of Trento, Italy

TH-A4.1A.2 08:20
Enhancement of Terahertz Imaging of Packaged Power Electronic Devices
Nathan Burford, Magda El-Shenawee, University of Arkansas, United States

TH-A4.1A.3 08:40
Superresolution Imaging by Computational Time Reversal in Scattering 
Media
Wolfgang J. R. Hoefer, University of Victoria, Canada

TH-A4.1A.4 09:00
Consensus-based Imaging using ADMM for a Compressive Reflector 
Antenna
Juan Heredia Juesas, Gregory Allan, Ali Molaei, Luis Tirado, Northeastern University, 
United States; William Blackwell, Massachusetts Institute of Technology, United 
States; Jose Angel Martinez Lorenzo, Northeastern University, United States

TH-A4.1A.5 09:20
Imaging the PEC scatterer via T-matrix based inversion method
Xiuzhu Ye, Beihang University, China

 Thursday, July 23 10:00 - 12:00
 TH-A4.2A  Seymour

Inverse Scattering and Sensing
Session Co-Chairs: Aria Abubakar, Schlumberger; Ana Vazquez Alejos, 
University of Vigo

TH-A4.2A.1 10:00
Monte Carlo based Non-radiating Objective Function Minimization for 
Permittivity Profile Estimation
Shahed Shahir, Jeff Orchard, Safieddin Safavi-Naeini, University of Waterloo, 
Canada

TH-A4.2A.2 10:20
Novel Ethanol Chemical Sensor Using Microfluidic Metamaterial
Hyung Ki Kim, Minyeong Yoo, Sungjoon Lim, Chung-Ang University, Republic of 
Korea

TH-A4.2A.3 10:40
Full-Wave EM Modeling in Tilted Cylindrically-Layered Media
Kamalesh Sainath, Haksu Moon, Fernando Teixeira, Ohio State University, United 
States

TH-A4.2A.4 11:00
An Oblique-Angle Infrared Circular Polarization Filter Using a Bezier 
Surface Representation
Jason Ashbach, Douglas H. Werner, Pennsylvania State University, United States

TH-A4.2A.5 11:20
Enhanced Resolution of Slots Based on Time Reversal Method
Zhi-Min Zhang, Bing-Zhong Wang, Ren Wang, Ya-Qing Wen, University of Electronic 
Science and Technology of China, China

TH-A4.2A.6 11:40
Humidity Sensor Devices using PEDOT:PSS
M. Ali Babar Abbasi, Photos Vryonides, Symeon Nikolaou, Frederick University, 
Cyprus
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F  Thursday, July 23 08:00 - 11:20
 TH-UF.1A  McKenzie

Propagation Measurement Techniques
Session Co-Chairs: Magdy F. Iskander, University of Hawaii; Ana Vazquez 
Alejos, University of Vigo

TH-UF.1A.1 08:00
A Strategy for Active Remote Sensing Amid Increased Demand for 
Spectrum
Fawwaz Ulaby, University of Michigan, United States; David Lang, National 
Academy of Sciences, United States

TH-UF.1A.2 08:20
Indoor Sensing with UWB OFDM Radar: Experimental Frequency-Domain 
Approach 
Dmitriy Garmatyuk, Miami University, United States; Saba Mudaliar, Air Force 
Research Laboratory, United States; Melissa Simms, Miami University, United States

TH-UF.1A.3 08:40
Indoor Channels Around a Human Subject at 2.4 GHz and 60 GHz
Luca Petrillo, Theodoros Mavridis, Université libre de Bruxelles, Belgium; Julien 
Sarrazin, Aziz Benlarbi-Delaï, UPMC, France; Philippe De Doncker, Université libre 
de Bruxelles, Belgium

TH-UF.1A.4 09:00
Precision Design, Analysis and Manufacturing of Quasi-optic Lens/
Reflector Antenna Systems for CubeSat MMW/SMMW Radiometers
Lavanya Periasamy, Albin Gasiewski, University of Colorado Boulder, United States

TH-UF.1A.5 09:20
A Method for Characterizing Distributed Antenna System Channels using 
a Single-Channel Receiver
Sina Mashayekhi, Siamak Bonyadi-Ram, David Michelson, University of British 
Columbia, Canada

Break 09:40

TH-UF.1A.6 10:00
A Method for Characterizing Three-Dimensional Spatial Channels for 
High Speed Railroad Scenarios
Linli Cui, University of Electronic Science and Technology of China, China; Jayson 
Eppler, MacDonald Dettwiler and Associates, Canada; David Michelson, University 
of British Columbia, Canada

TH-UF.1A.7 10:20
Time Reversal for Source Localization in Urban Environments Considering 
the Effects of Doppler Shift
Darcy Bibb, Zhengqing Yun, Magdy F. Iskander, University of Hawaii, United States

TH-UF.1A.8 10:40
A Low-Cost Satellite Terminal for Measuring Ka-Band Propagation to Low 
Earth Orbit using the CASSIOPE Satellite
David Michelson, Hyun-Chang Jang, University of British Columbia, Canada

TH-UF.1A.9 11:00
Influence of Signal Parameters in LIDAR Technology used for Sensing 
Through Dispersive Media
Ana Alejos, University of Vigo, Spain; Muhammad Dawood, New Mexico State 
University, United States

B  Thursday, July 23 08:00 - 11:40
 TH-UB.1A  Salon 1

Domain-Decomposition and Discontinuous-Galerkin 
Methods
Session Co-Chairs: Qing Huo Liu, Duke University; Marinos Vouvakis, 
University of Massachusetts Amherst

TH-UB.1A.1 08:00
Domain Decomposition Methods with Fast Direct Solvers for Multi-scale 
Electromagnetic Problems
Yang Shao, University of New Mexico, United States; Kheng-Hwee Lim, Ohio State 
University, United States; Zhen Peng, University of New Mexico, United States; Jin-Fa 
Lee, Ohio State University, United States

TH-UB.1A.2 08:20
Efficient Parallelization of the FETI-DP Algorithm for Large-Scale 
Electromagnetic Simulation
Kedi Zhang, Jian-Ming Jin, University of Illinois at Urbana-Champaign, United States

TH-UB.1A.3 08:40
A Direct Domain Decomposition Method (D3M) for Finite Element 
Electromagnetic Computations
Javad Moshfegh, Marinos N. Vouvakis, University of Massachusetts Amherst, United 
States

TH-UB.1A.4 09:00
Fast Far-field Computations for Finite Element Domain Decomposition 
Method
Wei Wang, Marinos N. Vouvakis, University of Massachusetts Amherst, United States

TH-UB.1A.5 09:20
Simulating Energy Transfer in Collections of Quantum Dots
Connor Glosser, Jie Li, Daniel Dault, Carlo Piermarocchi, Balasubramaniam Shanker, 
Michigan State University, United States

Break 09:40

TH-UB.1A.6 10:00
Fast Computation of Macro-Basis Functions in the Context of Modeling 
the Problem of Scattering from Forests
Ines Fenni, Helene Roussel, Muriel Darces, University Pierre and Marie Curie, France; 
Raj Mittra, Pennsylvania State University, United States

TH-UB.1A.7 10:20
Discontinuous Galerkin Spectral Elemen/Finite Element Time Domain 
(DG-SE/FETD) Method for Anisotropic Medium
Qiang Ren, Qiwei Zhan, Qing Huo Liu, Duke University, United States

TH-UB.1A.8 10:40
Discontinuous Galerkin Boundary Element Methods for Maxwell’s 
Equations: Discretization, Formulation and Preconditioning
Zhen Peng, University of New Mexico, United States; Ralf Hiptmair, ETH Zürich, 
Switzerland

TH-UB.1A.9 11:00
A Hybrid Finite Element-Discontinuous Galerkin Solver for Analyzing 
Electromagnetics-Plasma Interaction in Four Dimensions
Su Yan, Jian-Ming Jin, University of Illinois at Urbana-Champaign, United States

TH-UB.1A.10 11:20
Solving Scattering from Thin Coating Objects by the IEDG
Ming Jiang, Jun Hu, Lin Lei, Zaiping Nie, University of Electronic Science and 
Technology of China, China
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B  Thursday, July 23 08:00 - 11:40
 TH-UB.2A  Salon 2

Techniques for Enhancing Efficiency and Accuracy of IE 
and PDE Solvers
Session Co-Chairs: Weng Cho Chew, University of Illinois, Urbana-
Champaign; Pasi Ylä-Oijala, Aalto University

TH-UB.2A.1 08:00
MLFMA with Local and Global Interpolators
Seppo Järvenpää, Pasi Ylä-Oijala, Aalto University, Finland

TH-UB.2A.2 08:20
Improvements to the Numerical Computation of the Evanescent Part in 
Broadband MLFMA
Seppo Järvenpää, Henrik Wallen, Aalto University, Finland

TH-UB.2A.3 08:40
Nyström Discretization of an Augmented Combined Field Integral 
Equation with Static Charge Extraction
Jin Cheng, Nastaran Hendijani, Robert J. Adams, John C. Young, University of 
Kentucky, United States

TH-UB.2A.4 09:00
Evaluation of Sommerfeld Integrals Using Adaptive Filon-Type 
Integration
Gerald Burke, Lawrence Livermore National Laboratory, United States

TH-UB.2A.5 09:20
Rapid and Robust Numerical Plane-Wave Expansion of Distributed 
Source Fields in Planar-Stratified Media with Arbitrary Anisotropic and 
Lossy Layers
Kamalesh Sainath, Fernando Teixeira, Ohio State University, United States

Break 09:40

TH-UB.2A.6 10:00
Self-Consistent Solution of Kohn-Sham Equation by Real-Space Finite-
Difference Method
Wei E.I. Sha, University of Hong Kong, Hong Kong SAR of China; Yongpin Chen, 
University of Electronic Science and Technology of China, China; Qi I. Dai, Weng Cho 
Chew, University of Illinois at Urbana-Champaign, United States

TH-UB.2A.7 10:20
New Nonreflecting Boundary Conditions Based on Trefftz Approximations
Igor Tsukerman, University of Akron, United States; Ralf Hiptmair, ETH Zürich, 
Switzerland

TH-UB.2A.8 10:40
A Low-Frequency FDFD Scheme Based on the Quasi-TEM Approximation 
Applied to Non-Segregated Phase Bus Structures
J. Patrick Donohoe, Mississippi State University, United States

TH-UB.2A.9 11:00
Loop Subdivision Surfaces for the Generalized Method of Moments
Daniel Dault, Zane Crawford, Balasubramaniam Shanker, Michigan State University, 
United States

TH-UB.2A.10 11:20
Solution of 2D Scattering from Large Inhomogeneous Dielectric Cylinders 
with Shifted Frequency Internal Equivalence Principle
Alper Ünal, Meteksan Defence Ind. Inc., Turkey; Adnan Köksal, Hacettepe University, 
Turkey

 Thursday, July 23 08:00 - 11:40
 TH-A5.3A  Salon 3

Novel Materials and Conductive Inks for Additive 
Manufacturing of Antennas
Session Co-Chairs: Leena Ukkonen, Tampere University of Technology; Atif 
Shamim, King Abdullah University of Science and Technology (KAUST)

TH-A5.3A.1 08:00
Developing Flexible 3D Printed Antenna Using Conductive ABS Materials
Milad Mirzaee, Sima Noghanian, Lindsey Wiest, Isaac Chang, University of North 
Dakota, United States

TH-A5.3A.2 08:20
High Frequency Characterization of Conductive Inks Embedded within a 
Structural Composite
Peter Pa, Mark Mirotznik, Shridhar Yarlagadda, University of Delaware, United 
States

TH-A5.3A.3 08:40
Inkjet-Printed Monopole Antenna and Voltage Doubler on Cardboard for 
RF Energy Harvesting
Zahra Khonsari, Toni Björninen, Lauri Sydänheimo, Tampere University of 
Technology, Finland; Manos Tentzeris, Georgia Institute of Technology, United 
States; Leena Ukkonen, Tampere University of Technology, Finland

TH-A5.3A.4 09:00
Brush-painted Silver UHF RFID Tags on Environmental-friendly and 
Flexible Substrates
Yanan Ren, Johanna Virkki, Lauri Sydänheimo, Leena Ukkonen, Tampere University 
of Technology, China; Yan-Cheong Chan, City University of Hong Kong, Hong Kong 
SAR of China

TH-A5.3A.5 09:20
Possibilities of 3D Direct Write Dispensing for Textile UHF RFID Tag 
Manufacturing
Toni Björninen, Johanna Virkki, Lauri Sydänheimo, Leena Ukkonen, Tampere 
University of Technology, Finland

Break 09:40

TH-A5.3A.6 10:00
In-plane Characterization of Graded Dielectrics Fabricated Through 
Additive Manufacturing
Austin Good, David Roper, Mark Mirotznik, University of Delaware, United States

TH-A5.3A.7 10:20
Synthesizing Artificial Electromagnetic Properties Utilizing Additive 
Manufacturing
Matthew Mills, Zachary Larimore, Paul Parsons, Peter Pa, Mark Mirotznik, University 
of Delaware, United States

TH-A5.3A.8 10:40
Ultrawideband Ballistic Radome with Solid Dyneema® Core
Mark Mirotznik, Shridhar Yarlagadda, University of Delaware, United States; Lewis 
Kolak, DSM, United States

TH-A5.3A.9 11:00
Novel Additive Manufactured Synthetic Dielectric Substrates
Shiyu Zhang, Chinwe Njoku, William Whittow, Yiannis Vardaxoglou, Loughborough 
University, United Kingdom

TH-A5.3A.10 11:20
Lightweight 3D Printed Microwave Waveguides and Waveguide Slot 
Antenna
Garret McKerricher, Ahmed Nafe, Atif Shamim, King Abdullah University of Science 
and Technology, Saudi Arabia
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 Thursday, July 23 08:00 - 12:00
 TH-A3.1A  Oak 1/2

Electromagnetic Design Optimization Methods
Session Co-Chairs: Slawomir Koziel, Reykjavik University; Ladislau 
Matekovits, Politecnico di Torino

TH-A3.1A.1 08:00
Complex Radome Design Through the Systems-by-Design Approach
Matteo Carlin, Marco Salucci, Lorenza Tenuti, Paolo Rocca, Federico Viani, Andrea 
Massa, ELEDIA Research Center, University of Trento, Italy

TH-A3.1A.2 08:20
Multi-objective Optimization for GRIN Lens Design
Jogender Nagar, Sawyer D. Campbell, Douglas H. Werner, Pennsylvania State 
University, United States

TH-A3.1A.3 08:40
Optimization of Pixelated Antennas
Gregory Kiesel, Kevin Cook, Georgia Tech Research Institute, United States

TH-A3.1A.4 09:00
Antenna Array Optimization Using Surrogate-Model Aware Evolutionary 
Algorithm with Local Search
Bo Liu, Glyndwr University, United Kingdom; Slawomir Koziel, Reykjavik University, 
Iceland

TH-A3.1A.5 09:20
A Comparison of Multi-Objective Optimizers Using a Microstrip Patch 
Antenna Test Problem
Jogender Nagar, Douglas H. Werner, Pennsylvania State University, United States

Break 09:40

TH-A3.1A.6 10:00
Hybrid Genetic Programming with Accelerating Optimizer for 3D 
Metamaterial Design
Jennifer Rayno, Magdy F. Iskander, University of Hawaii at Manoa, United States

TH-A3.1A.7 10:20
Sparse Array Design by means of Social Network Optimization
Alessandro Niccolai, Carlo Andrea Gonano, Francesco Grimaccia, Marco Mussetta, 
Riccardo Enrico Zich, Politecnico di Milano, Italy; Paola Pirinoli, Politecnico di Torino, 
Italy

TH-A3.1A.8 10:40
Antenna Switch Optimizations Using Genetic Algorithms Accelerated With 
the Multilevel Fast Multipole Algorithm
Can Onol, Bariscan Karaosmanoglu, Ozgur Ergul, Middle East Technical University, 
Turkey

TH-A3.1A.9 11:00
Array Optimization by means of Black-Hole PSO
Matteo Ruello, Carlo Andrea Gonano, Francesco Grimaccia, Marco Mussetta, Riccardo 
Enrico Zich, Politecnico di Milano, Italy; Paola Pirinoli, Politecnico di Torino, Italy

TH-A3.1A.10 11:20
Fast Multi-Objective Optimization of Shaped Offset Gregorian Reflector 
Systems
Dirk De Villiers, Stellenbosch University, South Africa; Slawomir Koziel, Reykjavik 
University, Iceland

TH-A3.1A.11 11:40
A Linear Optimization Method to solve 2D Inverse Scattering Problem 
with Masked Domain
Giuseppe Labate, Paola Pirinoli, Ladislau Matekovits, Politecnico di Torino, Italy

F  Thursday, July 23 08:00 - 09:20
 TH-UF.2A  Cypress 2

Precipitation Measurements and Effects
Session Co-Chairs: V Chandrasekar, Colorado State University; Michael 
Newkirk, JHU/APL

TH-UF.2A.1 08:00
Temporal Experiment for Storms and Tropical Systems (TEMPEST) 
CubeSat Mission
Steven C. Reising, Colorado State University, United States; Todd C. Gaier, Sharmila 
Padmanabhan, Boon H. Lim, Shannon T. Brown, NASA Jet Propulsion Laboratory 
/ CalTech, United States; Christian D. Kummerow, V. Chandrasekar, Susan C. van 
den Heever, Colorado State University, United States; Zhengzhao Johnny Luo, City 
College of New York, United States; Tristan S. L’Ecuyer, University of Wisconsin-
Madison, United States; S. Joseph Munchak, NASA Goddard Space Flight Center, 
United States; Christopher S. Ruf, University of Michigan, United States; Ziad S. 
Haddad, Timothy C. Koch, NASA Jet Propulsion Laboratory / CalTech, United States; 
Sid-Ahmed Boukabara, NOAA NESDIS, United States

TH-UF.2A.2 08:20
Probabilistic Approach for Attenuation Correction in Multiple Dual-
Polarimetric Radar Network
Shigeharu Shimamura, Osaka University, Japan; Colorado State University, United 
States; V. Chandrasekar, Colorado State University, United States; Tomoo Ushio, 
Osaka University, Japan; Eiichi Yoshikawa, JAXA, Japan

TH-UF.2A.3 08:40
Comparison of Observations from the GPM Dual-frequency Precipitation 
Radar and the NEXRAD & CASA Radars over the Dallas-Fort Worth Region
Sounak Biswas, V. Chandrasekar, Haonan Chen, Colorado State University, United 
States

TH-UF.2A.4 09:00
Alignment between GPM Spaceborne Radar and Ground Radar 
Observations
Kaiyan Sheng, V. Chandrasekar, Colorado State University, United States

G  Thursday, July 23 10:00 - 11:20
 TH-UG.1A  Cypress 2

Ionospheric Radio and Propagation
Session Co-Chairs: Mike Nicolls, SRI; Vikas Sonwalkar, UAF

TH-UG.1A.1 10:00
Estimating the vector electric field and three-dimensional conductivity 
using monostatic, multibeam incoherent scatter radar measurements
Michael Nicolls, Russell Cosgrove, Stephen Kaeppler, SRI International, United 
States; Donald Hampton, University of Alaska Fairbanks, United States

TH-UG.1A.2 10:20
Magnetospheric (90 – 4000 km) Field Aligned Electron and Ion (H+, 
He+, O+) Densities as a Function of Geomagnetic Storm Activity
Vikas Sonwalkar, Amani Reddy, University of Alaska Fairbanks, United States

TH-UG.1A.3 10:40
Correlation between Poynting Flux and TEC at high latitudes during 
extreme geomagnetic storm events
Arjun Gupta, Yanshi Huang, Christos Christodoulou, University of New Mexico, 
United States

TH-UG.1A.4 11:00
Global Estimate of Lightning Energy Injected into Earth’s Plasmasphere
Andrew Compston, Stanford University, United States; Morris Cohen, Georgia 
Institute of Technology, United States; Nikolai Lehtinen, University of Bergen, 
Norway; Ryan Said, Vaisala Inc., United States; Umran Inan, Ivan Linscott, Stanford 
University, United States



124

TH
-A

M

 Thursday, July 23 08:00 - 09:40
 TH-A5.4A  Cypress 1

Applications in Magnetic Resonance Imaging
Session Co-Chairs: Xianming Qing, Institute for Infocomm Research; Elena 
Semouchkina, Michigan Tech

TH-A5.4A.1 08:00
RF Excitation in 7 Tesla MRI Systems Using Monofilar Axial-Mode Helical 
Antenna
Milan Ilic, University of Belgrade, Serbia; Alexey Tonyushkin, Massachusetts General 
Hospital, United States; Nada Sekeljic, Pranav Athalye, Branislav M. Notaros, 
Colorado State University, United States

TH-A5.4A.2 08:20
MRI Coils Using Metamaterials
Xianming Qing, Zhi Ning Chen, Siew Bee Yeap, Mei Sun, Chean Khan Goh, Xinyi 
Tang, Institute for Infocomm Research (I²R), Singapore

TH-A5.4A.3 08:40
Analysis of temperature rise generated by a titanium implant inside 1.5T 
MRI RF whole body coil
Mikhail Kozlov, Gregor Schaefers, MR:comp GmbH Services for MR Safety & 
Compatibility, Germany

TH-A5.4A.4 09:00
Safety excitation efficiency of MRI 300MHz dual-row transmit arrays
Mikhail Kozlov, Harald Möller, Max Planck Institute for Human Cognitive and Brain 
Sciences, Germany

TH-A5.4A.5 09:20
Modified design of the coil probe for high field MRI
Bahram Seifi, Elena Semouchkina, Warren Perger, Michigan Technological 
University, United States; Gang Chea Lee, Thomas Neuberger, Michael Lanagan, 
Pennsylvania State University, United States

K  Thursday, July 23 10:00 - 11:40
 TH-UK.1A  Cypress 1

Medical Application of Antennas
Session Co-Chairs: Hamid Moghadas, University of Alberta; Zahra 
Allahgholi Pour, The University of Manitoba

TH-UK.1A.1 10:00
Optimal configurations of multi-transmitter wireless power transfer 
systems for biomedical implants
Jasmine Choi, Hans-Dieter Lang, Costas D. Sarris, University of Toronto, Canada

TH-UK.1A.2 10:20
Optimization of Simulated RLC Circuit and Solenoid Coils used in the 
Magnetic Stimulation of Rat Sciatic Nerves
Zachary Wach, Anil RamRakhyani, Zachary Kagan, Gianluca Lazzi, Richard Normann, 
David Warren, University of Utah, United States

TH-UK.1A.3 10:40
Estimation of Initiated Local Field Potential by Neurons in Heterogeneous 
Tissue Environment using Admittance Method
Jordan Cline, University of Utah, United States; Clayton Bingham, University of 
Southern California, United States; Kyle Loizos, University of Utah, United States; 
Gene Yu, Phillip Hendrickson, Jean-Marie Bouteiller, Theodore Berger, University of 
Southern California, United States; Gianluca Lazzi, University of Utah, United States

TH-UK.1A.4 11:00
Investigation of Broadband On-Body Electromagnetic Wave Propagations
Dong Xue, Brian Garner, Yang Li, Baylor University, United States

TH-UK.1A.5 11:20
Biocompatible Materials for Implantable Antennas
Layne Johnson, Erdem Topsakal, Mississippi State University, United States
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Interactive Forum

Thursday, July 23, 09:20 - 11:20 Stanley Park Foyer
Session Co-Chairs: Ariel Epstein, University of Toronto; Michael 
Selvanayagam, University of Toronto
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 Thursday, July 23 09:20 - 11:20
 THP-A1.1A  Stanley Park Foyer

Microstrip Antennas for Diversified Applications and 
Situations
THP-A1.1A.1 Board 1
Analysis of the Effect of Solar Cells on the Antenna Integrated on Top of 
Their Cover Glass
Taha Yekan Shahvirdi, Reyhan Baktur, Utah State University, United States

THP-A1.1A.2 Board 2
Effect of Ag Electrode Lattice in a Commercial Space Solar Cell on a Patch 
Antenna integrated on Top of It
Taha Yekan Shahvirdi, Reyhan Baktur, Utah State University, United States

THP-A1.1A.3 Board 3
Suppressing Higher Order Modes of Cavity Surrounded Stacked 
Microstrip Antennas for Prime Focus Reflectors
Mohammad Qudrat-E-Maula, Skyware Global, United States; Zahra Allahgholi Pour, 
Lotfollah Shafai, University of Manitoba, Canada; Saeed I. Latif, University of South 
Alabama, United States

THP-A1.1A.4 Board 4
On using the Electrical Characteristics of Graphene-Based Conductors for 
Designing a Conformal Monopole on a Transparent Substrate
Benjamin Braaten, Travis Tolstedt, Sajid Asif, Mark Schroeder, Muhammad Khan, 
North Dakota State University, United States

THP-A1.1A.5 Board 5
A Compact Monopole Fractal Antenna for TV White Space Energy 
Harvesting Applications
Aditya Goyal, Arokiaswami Alphones, Nanyang Technological University, Singapore; 
Muhammad Faeyz Karim, Michael Ling Chuen Ong, Nasimuddin Nasimuddin, 
Institute for Infocomm Research (I²R), Singapore

THP-A1.1A.6 Board 6
Omnidirectional Composite Right/Left-Handed Leaky-Wave Antenna 
with Downtilted Beam
Ichiro Oshima, Takuya Seki, Denki Kogyo Co., Ltd., Japan; Naobumi Michishita, 
National Defense Academy, Japan; Keizo Cho, Chiba Institute of Technology, Japan

THP-A1.1A.7 Board 7
Microstrip Aperture-Coupled Antenna Design for In-Space Power 
Reception Experiment Using Nano-Sized Satellite
Corey Bergsrud, Sima Noghanian, University of North Dakota, United States

THP-A1.1A.8 Board 8
A New Compact Folded Patch GPS Antenna Using Meander Line
Chien Hung Chen, ROC Air Force Academy, Taiwan; Chow-Yen-Desmond Sim, Feng 
Chia University, Taiwan; Hua-Ming Chen, Yi-Fang Lin, National Kaohsiung University 
of Applied Sciences, Taiwan; Yang-Kai Wang, Advance Connection Technology Inc., 
Taiwan

THP-A1.1A.9 Board 9
Microstrip Antenna for 5G Broadband Communications: Overview of 
Design Issues
David Alvarez Outerelo, Ana Alejos, Manuel García Sanchez, María Vera Isasa, 
University of Vigo, Spain

THP-A1.1A.10 Board 10
Parasitic Stacked Slot Patch Antenna for DTT Energy Harvesting 
Tiago Moura, Luis Brás, Instituto de Telecomunicações, Universidade de Aveiro, 
Portugal; Pedro Pinho, Instituto de Telecomunicações, Universidade de Aveiro 
/ Instituto Superior de Engenharia de Lisboa, Portugal; Nuno Carvalho, Ricardo 
Gonçalves, Instituto de Telecomunicações, Universidade de Aveiro, Portugal

THP-A1.1A.11 Board 11
A Planar Surface Wave Antenna With a Bidirectional Pattern For 
Telemetry Applications
Isa Mazraeh-Fard, Zaker Hossein Firouzeh, Mohsen Maddah-Ali, Hamed Khayam 
Nekoei, Reza Safian, Isfahan University of Technology, Iran

 Thursday, July 23 09:20 - 11:20
 THP-A1.2A  Stanley Park Foyer

Microstrip Patch Antennas

THP-A1.2A.1 Board 12
High Gain Planar Antenna Using TM13 mode of circular disc
Prateek Juyal, Lotfollah Shafai, University of Manitoba, Canada

THP-A1.2A.2 Board 13
Printable Planar Dielectric Passive Microwave Components
Atabak Rashidian, Lotfollah Shafai, University of Manitoba, Canada; M. Sobocinski, 
J. Peräntie, J. Juuti, H. Jantunen, University of Oulu, Finland

THP-A1.2A.3 Board 14
Stacked CPW-fed Antenna for Satellite Applications with Gain 
Enhancement
Azzeddin Naghar, Ana Alejos, Manuel García Sanchez, University of Vigo, Spain; 
Otman Aghzout, Abdelmalek Essaadi University, Morocco; Francisco Falcone, 
Universidad Pública de Navarra, Spain

THP-A1.2A.4 Board 15
Analysis of Miniaturized MPA Design Using Theory of Characteristic 
Modes
Muhammad Umar Khan, Mohammad S. Sharawi, King Fahd University of Petroleum 
and Minerals, Saudi Arabia

THP-A1.2A.5 Board 16
A Single-layer Wideband Cavity-Backed Microstrip Patch Antenna
Xiao Di Song, Xiao Peng Lu, Wei Wang, East China Research Institute of Electronic 
Engineering, China

THP-A1.2A.6 Board 17
4 by 4 Ultra-Wideband Milimeter-Wave Printed Log-Periodic Dipole Array 
Antenna
Wan Muhammad Imran Wan Mohd Zamri, Nemai Chandra Karmakar, Monash 
University, Australia
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 Thursday, July 23 09:20 - 11:20
 THP-A1.3A  Stanley Park Foyer

Reconfigurable Microstrip and SIW Antennas

THP-A1.3A.1 Board 18
Design of a Novel Reconfigurable Rectangular Patch Antenna for 
Bluetooth and GPS Operation
Waqas Farooq, Masood Ur-Rehman, University of Bedfordshire, United Kingdom; 
Qammer Hussain Abbasi, Texas A&M University at Qatar, Qatar

THP-A1.3A.2 Board 19
Transmision Line Based Approach for the Synthesis of Pattern 
Reconfigurable Antennas
Leonardo Lizzi, Le Huy Trinh, Fabien Ferrero, Jean-Marc Ribero, Robert Staraj, 
University Nice-Sophia Antipolis, LEAT-CNRS, France

THP-A1.3A.3 Board 20
Polarization Reconfigurable Omnidirectional Antenna Using Crossed 
Dipoles
Yi Fan, Yuehui Cui, RongLin Li, South China University of Technology, China

THP-A1.3A.4 Board 21
A Tunable Quarter-Mode Substrate Integrated Waveguide Antenna
Alireza Pourghorban Saghati, Ali Pourghorban Saghati, Kamran Entesari, Texas A&M 
University, United States

THP-A1.3A.5 Board 22
A Novel Polarization Reconfigurable Antenna Based on Transmission Line 
Theory
Xiao Ding, Ren Wang, Ya-Qing Wen, Bing-Zhong Wang, University of Electronic 
Science and Technology of China, China; Dimitris E. Anagnostou, South Dakota 
School of Mines and Technology, United States

THP-A1.3A.6 Board 23
SIW-Horn Antenna Controllable Gain enhacement
Mejdi Laribi, Mourad Nedil, Nahi Kandil, UQAT-LRTCS, Canada; Azzeddine Djaiz, 
Electronics and Instrumentation Engineering Technology, Saudi Arabia

THP-A1.3A.7 Board 24
Ku-band SIW Antenna With Improved FTBR
Zhenhua Chen, Jiangsu Key Laboratory of Meteorological Observation and 
Information Processing, China; Dongquan Sun, State Key Laboratory of Millimeter 
Waves, Southeast University, China

THP-A1.3A.8 Board 25
A Novel Aperture Sharing Multi-Functional MIMO Antenna
Yezhen Li, Xianling Liang, Liang Liu, Xudong Bai, Fuwen Liu, Junping Geng, 
Ronghong Jin, Shanghai Jiao Tong University, China

THP-A1.3A.9 Board 26
Practical Approach - Tunable Antennas and Tunable Matching Networks
George Mankaruse, Raafat Mansour, University of Waterloo, Canada

THP-A1.3A.10 Board 27
Dual Polarized Proximity Coupled Magnetic Microstrip Antennas For 
MIMO Application
Omer Arabi, Glyndwr University, United Kingdom; Nazar Ali, Khalifa University, 
United Arab Emirates; Peter Excell, Glyndwr University, United Kingdom; Abdul 
Muhsin AlTimimi, University of Technology, Iraq; Raed Abd-Alhameed, University 
of Bradford, United Kingdom

 Thursday, July 23 09:20 - 11:20
 THP-A1.4A  Stanley Park Foyer

Reconfiguration of Compact and Electrically Small 
Structures

THP-A1.4A.1 Board 28
Superstrate Configurations for a MEMS Reconfigurable Pixelated Patch 
Antenna for CLAS
Michael Wright, University of South Carolina, United States; William Baron, Jason 
Miller, James Tuss, David Zeppettella, Air Force Research Laboratory, United States; 
Mohammod Ali, University of South Carolina, United States

THP-A1.4A.2 Board 29
Metamaterial Based Reconfigurable Multiband Antenna
Aswin Babu Jagadeesan, Arokiaswami Alphones, Nanyang Technological University, 
Singapore; Muhammad Faeyz Karim, Michael Ling Chuen Ong, Institute for 
Infocomm Research (I²R), Singapore

THP-A1.4A.3 Board 30
An Electrically Small CPW Fed Frequency Reconfigurable Antenna
Muhammad Khan, Antonio Capobianco, University of Padova, Italy; Adnan Iftikhar, 
Sajid Asif, North Dakota State University, United States; Bilal Ijaz, COMSATS 
Institute of Information Technology, Pakistan; Benjamin Braaten, North Dakota 
State University, United States

THP-A1.4A.4 Board 31
Compact Planner UWB Antenna with Dual Band-Notched Characteristics
Ali Abbas, University of Jordan, Jordan; Mohamed Abdelazeez, German Jordan 
University, Jordan

THP-A1.4A.5 Board 32
Effects of the Ground Plane Size on Radiation Pattern of Reconfigurable 
Slot-Ring Antennas
Tianjiao Li, Xun Gong, University of Central Florida, United States

THP-A1.4A.6 Board 33
Compact Multi-Band Reconfigurable Antenna for Cognitive Radio
Mohammad Safarpour, Pejman Rezaei, Alireza Zarkhoshk, Semnan University, Iran

THP-A1.4A.7 Board 34
Design of a Compact UWB Antenna with Controllable Band-Notched
Sedighe Saghayi, Pejman Rezaei, Esmail Nasrabadi, Semnan University, Iran

THP-A1.4A.8 Board 35
Polarization Diversity Converter Based on Multilayer Frequency Selective 
Surfaces
Yongjiu Li, Long Li, Xidian University, China

THP-A1.4A.9 Board 36
Transparent and Mechanically Reconfigurable Small Antenna Based on 
Stretchable Micromesh
Taehee Jang, Cheng Zhang, Hongseok Youn, Jing Zhou, L. Jay Guo, University of 
Michigan, United States

THP-A1.4A.10 Board 37
K-band Circularly-Polarized Reconfigurable Transmit-Array Unit-Cell
Parinaz Naseri, Pedram Mousavi, Hamid Moghadas, University of Alberta, Canada
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 Thursday, July 23 09:20 - 11:20
 THP-A1.5A  Stanley Park Foyer

Tunable Microstrip Antennas

THP-A1.5A.1 Board 38
Tunable Antenna Using Novel FeCo Nanoparticles For WiFi bands
Yaaqoub Malallah, Antarpreet Singh, Sampada Deshmukh, Drexel University, United 
States; Chins Chinnasamy, Melania Marinescu, Electron Energy Corporation, United 
States; Afshin Daryoush, Drexel University, United States

THP-A1.5A.2 Board 39
A Frequency Tunable Ring Microstrip Antenna Fed by an L-probe with 
Varactor Diodes
Shuhei Sato, Sakuyosi Saito, Yuichi Kimura, Saitama University, Japan

THP-A1.5A.3 Board 40
Tunable Circular-Polarization Antenna for RFID Applications
Jamal Zaid, Tayeb A. Denidni, INRS, Centre Énergie Matériaux Télécommunications, 
Canada

THP-A1.5A.4 Board 41
A Novel Design of Tunable Terahertz Devices Using Graphene Parallel-
Plate Waveguide
Han Ren, Jun Ding, Bayaner Arigong, Mi Zhou, Jin Shao, Yuankun Lin, Hualiang 
Zhang, University of North Texas, United States

THP-A1.5A.5 Board 42
A Microstrip Patch Antenna Manufactured with Flexible Graphene-Based 
Conducting Material
Sayeed Sajal, Benjamin Braaten, Val Marinov, North Dakota State University, United 
States

A  Thursday, July 23 09:20 - 11:20
 THP-UA.1A  Stanley Park Foyer

Integrated Antenna Designs

THP-UA.1A.1 Board 43
An In-line Chip Integration and Packaging Method for Millimeter- and 
Sub-Millimeter-Wave Band Applications
Armin Jam, Jack East, Kamal Sarabandi, Radiation Laboratoty of the University of 
Michigan, United States

THP-UA.1A.2 Board 44
Electronic Steerable Phased Array Antenna Design for Wireless Charging 
Application
Gregory Lee, David Carey, Abas Sabouni, Wilkes University, United States

THP-UA.1A.3 Board 45
Multi-Function Dielectric Resonator Array for Beam Scanning and 
Practical Bandpass Filters with High Selectivity
Milad Sharifi Sorkherizi, Ahmed A. Kishk, Concordia University, Canada

THP-UA.1A.4 Board 46
An Extension of Microstrip Grid Array Antenna to Microstrip Mesh Array 
Antenna for 94-GHz Applications
Zihao Chen, Yue Ping Zhang, Nanyang Technological University, Singapore

THP-UA.1A.5 Board 47
A Ku-Band Omnidirectional Circularly Polarized Antenna for Telemetry 
Applications in Satellite Communication
Ceyhan Turkmen, Mustafa Secmen, Yasar University, Turkey

End of Thursday Morning Interactive Forum
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 Thursday, July 23 13:20 - 16:40
 TH-SP.1P Special Session Salon A

International Collaborations on Next-Generation Radio 
Astronomical Instrumentation I
Session Co-Chairs: David Davidson, Stellenbosch University; Karl F. 
Warnick, Brigham Young University
TH-SP.1P.1 13:20
The Australian SKA Pathfinder
Antony Schinckel, CSIRO, Australia

TH-SP.1P.2 13:40
SKA Low Frequency Aperture Array
Andrew Faulkner, University of Cambridge, United Kingdom; Jan Geralt Bij de Vaate, 
ASTRON, Netherlands

TH-SP.1P.3 14:00
Deriving an Optimum Shaped Reflector System for the SKA Single Pixel 
Feeds
Robert Lehmensiek, Isak Theron, EMSS Antennas (Pty) Ltd, South Africa; Dirk de 
Villiers, University of Stellenbosch, South Africa

TH-SP.1P.4 14:20
UAV-based pattern measurement of the SKALA
Fabio Paonessa, Giuseppe Virone, Giuseppe Addamo, Oscar Antonio Peverini, 
Riccardo Tascone, Istituto di Elettronica e di Ingegneria dell’Informazione e delle 
Telecomunicazioni (IEIIT) - Consiglio Nazionale delle Ricerche (CNR), Italy; Pietro 
Bolli, Osservatorio Astrofisico di Arcetri (OAA) - Istituto Nazionale di Astrofisica 
(INAF), Italy; Eloy de Lera Acedo, Edgar Colin-Beltran, Nima Razavi-Ghods, University 
of Cambridge, United Kingdom; Giuseppe Pupillo, Giovanni Naldi, Jader Monari, 
Istituto di RadioAstronomia (IRA) - Istituto Nazionale di Astrofisica (INAF), Italy; 
Andrea Maria Lingua, Marco Piras, Irene Aicardi, Paolo Maschio, Politecnico di Torino, 
Italy

TH-SP.1P.5 14:40
The Hydrogen Epoch of Reionization Array (HERA)
David DeBoer, University of California, Berkeley, United States; James Aguirre, 
University of Pennsylvania, United States; Judd Bowman, Arizona State University, 
United States; Richard Bradley, Chris Carilli, National Radio Astronomy Observatory, 
United States; Steve Furlanetto, University of California, Los Angeles, United States; 
Jacqueline Hewitt, Massachusetts Institute of Technology, United States; Daniel 
Jacobs, Arizona State University, United States; Adrian Liu, University of California, 
Berkeley, United States; Miguel Morales, University of Washington, United States; 
Aaron Parsons, University of California, Berkeley, United States; Jonathan Pober, 
University of Washington, United States; Max Tegmark, Massachusetts Institute of 
Technology, United States; Dan Werthimer, University of California, Berkeley, United 
States

Break 15:00
TH-SP.1P.6 15:20
Efficient Wideband Gain Modeling for Interferometric Imaging Arrays in 
Radio Astronomy
Andre Young, David Davidson, Stellenbosch University, South Africa; Stefan 
Wijnholds, Netherlands Institute for Radio Astronomy, Netherlands; T. D. Carozzi, 
Rob Maaskant, Marianna Valerievna Ivashina, Chalmers University of Technology, 
Sweden

TH-SP.1P.7 15:40
Phased Array Feed development for FAST Project
Chengjin Jin, Yang Wu, Yang Cao, Xiaoming Chai, Jin Fan, Hengqian Gan, Hongfei 
Liu, Yue Ma, Kai Zhu, Lanchuan Zhou, Yan Zhu, NAOC, China

TH-SP.1P.8 16:00
A 19 element Cryogenic Phased Array Feed for the Green Bank Telescope
D. Anish Roshi, National Radio Astronomy Observatory, United States; Karl F. 
Warnick, Brigham Young University, United States; Joe Brandt, J. Richard Fisher, 
Pam Ford, National Radio Astronomy Observatory, United States; Brian D. Jeffs, 
Brigham Young University, United States; Paul Marganian, Morgan McLeod, Melinda 
Mello, Matthew Morgan, Roger Norrod, William Shillue, Robert Simon, Steven 
White, National Radio Astronomy Observatory, United States

TH-SP.1P.9 16:20
University of Calgary Participation in CCAT CHAI Development
Eugene Zailer, Hao Xie, Nan Zhang, Rene Plume, Leonid Belostotski, Michal 
Okoniewski, University of Calgary, Canada

 Thursday, July 23 13:20 - 16:40
 TH-SP.2P Special Session Salon B

Special Session to Honour the Career of Prof. P.L.E. 
Uslenghi
Session Co-Chairs: Roberto Graglia, Politecnico di Torino; Nicolaos 
Alexopoulos, Broadcom

TH-SP.2P.1 13:20
From Inhomogeneous Media to Metamaterials and Metamorphism 
in Engineering Electrodynamics: The Inspiration and Mentoring by 
Professor P.L.E. Uslenghi
Nicolaos Alexopoulos, Broadcom Corporation, United States

TH-SP.2P.2 13:40
Hierarchical Vector Bases for 3D Problems
Roberto D. Graglia, Politecnico di Torino, Italy; Andrew F. Peterson, Georgia Institute 
of Technology, United States; Paolo Petrini, Ladislau Matekovits, Politecnico di 
Torino, Italy

TH-SP.2P.3 14:00
Diffraction by two Wedges
Vito G. Daniele, Istituto Superiore Mario Boella - Politecnico di Torino, Italy; Rodolfo 
S. Zich, Istituto Superiore Mario Boella-Politecnico di Torino, Italy

TH-SP.2P.4 14:20
Computing the SEM Poles in the Frequency Domain and not from the 
Late Time Response
Tapan Sarkar, Syracuse University, United States; Magdalena Salazar, University 
Carlos III de Madrid, Spain

TH-SP.2P.5 14:40
Isorefractivity: teaching and research perspectives
Danilo Erricolo, University of Illinois at Chicago, United States

Break 15:00

TH-SP.2P.6 15:20
From Cell Phone Interactions to Implantable Neurostimulators: A 
Journey Through the Field of Bioelectromagnetics in the past 20 years
Gianluca Lazzi, University of Utah, United States

TH-SP.2P.7 15:40
Application of Matrix Compression in the Method of Moments code EIGER
Joseph Kotulski, Sandia National Laboratories, United States

TH-SP.2P.8 16:00
Time-Domain Boundary-Value Electromagnetic Problems for Planar 
Interfaces at Normal Incidence
Jerome Kish, St. Matthew Catholic Church, United States

TH-SP.2P.9 16:20
Exact Scattering by Concave Parabolic Cylinders and Paraboloids
Piergiorgio L. E. Uslenghi, University of Illinois at Chicago, United States
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 Thursday, July 23 13:20 - 17:00
 TH-A1.1P  Salon C

Broadband Antenna Feeds and Non-Foster Matching 
Techniques
Session Co-Chairs: Richard Ziolkowski, University of Arizona; Douglas 
Werner, Pennsylvania State University

TH-A1.1P.1 13:20
Wideband Two-port Injection Matched Antenna
Yasin Kabiri, Peter Gardner, Costas Constantinou, University of Birmingham, United 
Kingdom

TH-A1.1P.2 13:40
Stable Band-pass Non-Foster Circuits
Stephen D. Stearns, Northrop Grumman Corporation, United States

TH-A1.1P.3 14:00
A Tapped Stub-Based Compact Balun
Mi Zhou, Jin Shao, Bayaner Arigong, Han Ren, Jun Ding, Hualiang Zhang, University 
of North Texas, United States

TH-A1.1P.4 14:20
An Ultra Wideband, 1 - 20 GHz Balun in an Electrically Small Conducting 
Enclosure
Sean Sengele, Brad Baker, Jonathan Holmes, Glenn Hopkins, Jared Walker, Georgia 
Tech Research Institute, United States; Kenneth Reigle, Exelis, Inc., United States

TH-A1.1P.5 14:40
Compact Narrowband and Wideband Circularly-Polarized Filtering 
Antennas
Zhi Hao Jiang, Douglas H. Werner, Pennsylvania State University, United States

Break 15:00

TH-A1.1P.6 15:20
Bandwidth Upper Bounds for Matching Coupled Loads
Ding Nie, Bertrand Hochwald, University of Notre Dame, United States

TH-A1.1P.7 15:40
Non-Foster Matching Network for a Small, Blade-type Monopole in the 
VHF Band
Fernando Albarracin Vargas, Daniel Segovia Vargas, Universidad Carlos III in Madrid, 
Spain; Vicente Gonzalez Posadas, Polithecnic University of Madrid, Spain

TH-A1.1P.8 16:00
A New Impedance-Matching Technique for Dual-Band RF Circuits and 
Antennas
Cuong Huynh, Ho Chi Minh City University of Technology, Viet Nam; Kyoungwoon 
Kim, Cam Nguyen, Texas A&M University, United States

TH-A1.1P.9 16:20
A Broadband Waveguide to Microstrip-line Transition on Multi-layered 
LCP Substrate
Ryohei Hosono, Yusuke Uemichi, Xu Han, Ning Guan, Yusuke Nakatani, Fujikura 
Ltd., Japan

TH-A1.1P.10 16:40
Design of Broadband Planar Substrate Integrated Waveguide (SIW) 
Transvar Coupler
Ritvik Srivastava, Soumava Mukherjee, Animesh Biswas, Indian Institute of 
Technology Kanpur, India

 Thursday, July 23 13:20 - 16:40
 TH-A1.2P  Salon D

Small Antennas: Improved Performance and 
Applications
Session Co-Chairs: Christophe Caloz, Ecole Polytechnique de Montreal; Do-
Hoon Kwon, University of Masschusetts, Amherst

TH-A1.2P.1 13:20
Spectral-Domain Radiation Q Analysis of a Planar Dipole Over a 
Conducting Ground Plane
Do-Hoon Kwon, David M. Pozar, University of Massachusetts Amherst, United States

TH-A1.2P.2 13:40
A Method to Obtain Current Distributions on Small Antennas with 
Optimum Directivity
Sebastien Clauzier, Said Mikki, Yahia M.M. Antar, Royal Military College of Canada, 
Canada; Ala Sharaiha, IETR University of Rennes 1, France; Philippe Pouliguen, DGA-
DS/MRIS, France

TH-A1.2P.3 14:00
Proposal of a Dipole Antenna Unified with an AMC Substrate
Tetsuo Moroya, Masaki Kotaka, Shigeru Makino, Hideyuki Hayashi, Keisuke 
Noguchi, Tetsuo Hirota, Kenji Itoh, Kanazawa Institute of Technology, Japan

TH-A1.2P.4 14:20
A Compact High-Efficiency Circularly Polarized Antenna with Thick EBG 
Cells and Integrated Power Divider/Phase Shifter
Mehdi Hosseini, David M. Klymyshyn, University of Saskatchewan, Canada

TH-A1.2P.5 14:40
A Low-Profile VHF Dual Band Printed Antenna
Anatoliy Boryssenko, Elen Boryssenko, A&E Partnership, United States; Naftali 
Herscovici, Michelle Champion, Air Force Research Laboratory, United States

Break 15:00

TH-A1.2P.6 15:20
Bifilar Transverse Bilateral Helical Antenna for Bandwidth Enhancement
Adem Celebi, Illinois Institute of Technology, United States; Mark Kenkel, Shure 
Incorporated, United States; Thomas Wong, Illinois Institute of Technology, United 
States

TH-A1.2P.7 15:40
Modeling, Design and Experimentation of a UHF RFID Tag Antenna 
Embedded in Railway Tickets
Wei He, Yejun He, Shenzhen University, China; Manos Tentzeris, Georgia Institute 
of Technology, United States

TH-A1.2P.8 16:00
Circular Co-Planar Inverted-F Antenna for UHF Machine-to-Machine 
Communications
Runbo Ma, Yue Gao, Yapeng Wang, Clive Parini, Queen Mary University of London, 
United Kingdom

TH-A1.2P.9 16:20
Low SAR Shorted Dipole Antenna for Implantation Applications
Shun-Yun Lin Lin, Cheng Shiu University, Taiwan; Yu-Chih Lin, Metal Industries 
Research & Development Center, Taiwan; Jian-Hua Chen, Cheng Shiu University, 
Taiwan
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B  Thursday, July 23 13:20 - 16:40
 TH-UB.1P  Salon E

Frequency Selective Surfaces and Extraordinary 
Transmission
Session Co-Chairs: Edward Kuester, University of Colorado at Boulder; 
David R. Jackson, University of Houston

TH-UB.1P.1 13:20
Extraordinary Transmission Through Dielectric-Loaded Metascreens
Edward Kuester, University of Colorado Boulder, United States; Enbo Liu, University 
of Electronic Science and Technology of China, China

TH-UB.1P.2 13:40
Average Transition Conditions for Electromagnetic Fields at a Perfectly 
Conducting Metascreen
Edward Kuester, University of Colorado Boulder, United States; Enbo Liu, University 
of Electronic Science and Technology of China, China

TH-UB.1P.3 14:00
Enhanced Transmission through Metamaterial-Lined Subwavelength 
Apertures
Elham Baladi, Justin George Pollock, Ashwin K. Iyer, University of Alberta, Canada

TH-UB.1P.4 14:20
Parametric Analysis of Electromagnetically Induced Transparency (EIT) 
in Chiral Metamaterials
Lei Kang, Zhi Hao Jiang, Taiwei Yue, Douglas H. Werner, Pennsylvania State 
University, United States

TH-UB.1P.5 14:40
Miniaturized-Element Frequency Selective Surfaces with Narrowband, 
Higher-Order Bandpass Responses
Seyed Mohamad Amin Momeni Hasan Abadi, Nader Behdad, University of 
Wisconsin-Madison, United States

Break 15:00

TH-UB.1P.6 15:20
Wideband Polarization Converters Based on Miniaturized-Element 
Frequency Selective Surfaces
Seyed Mohamad Amin Momeni Hasan Abadi, Nader Behdad, University of 
Wisconsin-Madison, United States

TH-UB.1P.7 15:40
Open-Waveguide Dielectric Measurements using Complementary 
Frequency Selective Surfaces (CFSS)
Chinwe Njoku, Shiyu Zhang, William Whittow, Yiannis Vardaxoglou, Loughborough 
University, United Kingdom

TH-UB.1P.8 16:00
Dipole Loaded Complementary Frequency Selective Surfaces
Syed Sheheryar Bukhari, William Whittow, J(Yiannis) Vardaxoglou, Loughborough 
University, United Kingdom; Stefano Maci, University of Siena, United Kingdom

TH-UB.1P.9 16:20
A dual band complementary circular polarization selective structure
Daniel Sjöberg, Lund University, Sweden

 Thursday, July 23 13:20 - 16:40
 TH-A5.1P  Salon F

Antennas on Aerial Vehicles
Session Co-Chairs: Yongxin Guo, National University of Singapore; Gregory 
Huff, Texas A&M University

TH-A5.1P.1 13:20
Circularly Polarized UHF Up- and Downlink Antennas Integrated with 
CubeSat Solar Panels
Salahuddin Tariq, Reyhan Baktur, Utah State University, United States

TH-A5.1P.2 13:40
A New UHF Deployable Antenna for CubeSats
Joseph Costantine, Youssef Tawk, Christos Christodoulou, University of New Mexico, 
United States; Ignacio Maqueda, Maria Sakovsky, Sergio Pellegrino, California 
Institute of Technology, United States

TH-A5.1P.3 14:00
A Micro Air Vehicle Design Based on a Wideband Antenna
Franklin Drummond, Gregory Huff, Texas A&M University, United States

TH-A5.1P.4 14:20
Characteristic Mode Synthesis of Omni-Directional Radiation Patterns for 
Electrically Small UAV
Yikai Chen, Chao-Fu Wang, National University of Singapore, Singapore

TH-A5.1P.5 14:40
Design and Development of VHF Antennas for Space Borne Signal of 
Opportunity Receivers for Cubesat Platforms
Manohar Deshpande, Jeffery Piepmeier, NASA Goddard Space Flight Center, United 
States

Break 15:00

TH-A5.1P.6 15:20
Performance Improvement of Embedded Planar Fixed Beam Arrays in 
Flying UAVs
Sameir Deif, Mohammad S. Sharawi, King Fahd University of Petroleum and 
Minerals, Saudi Arabia; Benjamin Nold, Osamah Rawashdeh, Daniel Aloi, Oakland 
University, United States

TH-A5.1P.7 15:40
Directional Blade Antenna with Increased Sectoral Gain
S. Meliksah Yayan, Onurhan Duman, Meteksan Savunma (Defence) Ind. Inc., Turkey

TH-A5.1P.8 16:00
Roberts Balun Based Dipole Design for Tethered Unmanned Aerial 
Vehicles
Yizhu Shen, Jian Lu, Tan-Huat Chio, National University of Singapore, Singapore

TH-A5.1P.9 16:20
Directional Blade Antenna with Tilted Beam
S. Meliksah Yayan, Onurhan Duman, Meteksan Savunma (Defence) Ind. Inc., Turkey
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B  Thursday, July 23 13:20 - 17:00
 TH-UB.2P  Seymour

Theoretical Studies in Metamaterial Characterization
Session Co-Chairs: Andrea Alu, University of Texas at Austin; Gullu Kiziltas, 
Sabanci University

TH-UB.2P.1 13:20
Material Characterization Uncertainty Analysis for Rectangular to Square 
Waveguide
Alexander Knisely, Michael Havrilla, Milo Hyde IV, Air Force Institute of Technology, 
United States

TH-UB.2P.2 13:40
Perturbative Analysis of Electromagnetic Homogenization Near the 
Gamma-Point in Higher Bands
Vadim A. Markel, University of Pennsylvania, United States; Igor Tsukerman, 
University of Akron, United States

TH-UB.2P.3 14:00
An Uncertainty Principle in Electromagnetic Homogenization
Igor Tsukerman, University of Akron, United States; Vadim A. Markel, University of 
Pennsylvania, United States

TH-UB.2P.4 14:20
Radiation Pressure Response of a Left-Handed Plasmonic Metamaterial
Kenneth Chau, University of British Columbia, Canada; Amit Agrawal, Henri Lezec, 
National Institute of Standards and Technology, United States

TH-UB.2P.5 14:40
Re-visiting Veselago’s Prediction of Negative Radiation Pressure: Does 
the Momentum of Light Reverse in Left-Handed Media?
Max Bethune-Waddell, Kenneth Chau, University of British Columbia-Okanagan, 
Canada

Break 15:00

TH-UB.2P.6 15:20
Embedded Scattering Eigenvalues: Light Trapping in 2D and 3D Systems
Francesco Monticone, Andrea Alù, University of Texas at Austin, United States

TH-UB.2P.7 15:40
Non-reciprocal space-time gratings
Yakir Hadad, Dimitrios Sounas, Andrea Alù, University of Texas at Austin, United 
States

TH-UB.2P.8 16:00
The Propagation of the Longitudinal and Transverse Spatial Modes in 
a Metamaterial
John Derov, Daniel Jackson, Air Force Research Laboratory, United States

TH-UB.2P.9 16:20
Design of Artifical Metmaterials with Desired Multi-physical Properties 
Using Topology Optimization 
Gullu Kiziltas, Sabanci University, Turkey

TH-UB.2P.10 16:40
Time Domain Power Flow in Hyperbolic Metmaterial Excited by a Pulsed 
Dipole
Frederik Guyon, Caner Guclu, Filippo Capolino, University of California, Irvine, United 
States

 Thursday, July 23 13:20 - 15:00
 TH-A2.1P  McKenzie

New Tools and Approaches in Electromagnetics 
Education
Session Chair: Gregory Huff, Texas A&M University
TH-A2.1P.1 13:20
Applying Classroom Assessment Techniques in Electromagnetics Courses
Sean Hum, University of Toronto, Canada

TH-A2.1P.2 13:40
Small Antenna Positioning System Design at Wright State University
Ethan Shepherd, Charles Rockett, Torki Almutairi, Emma Sum, Joshua Compaleo, 
Michael Saville, Wright State University, United States

TH-A2.1P.3 14:00
Z0lver: A Cross-Platform Open-Source App for Transmission Line Analysis 
and Circuit Design
Gregory Huff, Jeffrey Jensen, Jean-Francois Chamberland, Raven Standard LLC, 
United States

TH-A2.1P.4 14:20
Designing Replicas of Hertz’s Antennas using Modern Computer Methods
Ted Simpson, University of South Carolina, United States; Milos Pavlovic, WIPL-D 
d.o.o, Serbia; Dragan Olcan, University of Belgrade, Serbia

TH-A2.1P.5 14:40
Waveguide Filter Design Toolbox
Mehmet Erdem, Gökhan Apaydin, Zirve University, Turkey

 Thursday, July 23 15:20 - 17:00
 TH-A3.3P  McKenzie

PO and Diffraction Techniques
Session Chair: Deb Chatterjee, University of Missouri, Kansas City
TH-A3.3P.1 15:20
Calculating the Scattered Fields from the Fock Currents of the 3-D Convex 
Scatterers by the Incremental Length Diffraction Technique
Yu Mao Wu, Key Laboratory for Information Science of Electromagnetic Waves (MoE), School of 
Information Science and Technology, Fudan University, Shanghai, 200433, China, China; Weng Cho 
Chew, University of Illinois at Urbana-Champaign, United States; Tie Jun Cui, State Key Laboratory 
of Millimeter Waves, Southeast University, China; Ya-Qiu Jin, Key Laboratory for Information Science 
of Electromagnetic Waves (MoE), School of Information Science and Technology, Fudan University, 
Shanghai, 200433, China, China; Li Jun Jiang, University of Hong Kong, China

TH-A3.3P.2 15:40
Revisiting Levin+Li Acceleration Method for Rapid Diffraction Analysis 
of Reflector Antennas
Arthur Densmore, Yahya Rahmat-Samii, University of California, Los Angeles, United States

TH-A3.3P.3 16:00
Optimizing Iterative Physical Optics by using an ACA compression on 
interaction matrices
Antoine Thomet, IETR - Institut d’Electronique et de Télécommunications de Rennes, France; Gildas 
Kubické, DGA Information Superiority, France; Christophe Bourlier, IETR - Institut d’Electronique et 
de Télécommunications de Rennes, France; Philippe Pouliguen, DGA/DS/MRIS (Direction Générale 
de l’Armement – Direction de la Stratégie – Mission pour la Recherche et l’Innovation Scientifique), 
France

TH-A3.3P.4 16:20
GPU implementation of hybrid GO/PO BVH-based algorithm for RCS 
predictions
Alfonso Breglia, Amedeo Capozzoli, Claudio Curcio, Angelo Liseno, Jonas Piccinotti, Università di 
Napoli Federico II, Italy

TH-A3.3P.5 16:40
Fast shadowing technique based on Z-buffer algorithm for Gaussian 
beam applications
Chuan Wu, Feng Yang, Jun Ouyang, Peng Yang, Fei Yan, University of Electronic Science and 
Technology of China, China
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B  Thursday, July 23 13:20 - 17:00
 TH-UB.3P  Salon 1

Time-Domain Integral-Equation Methods
Session Co-Chairs: Balasubramaniam Shanker, Michigan State University; 
Hakan Bagci, King Abdullah University of Science and Technology (KAUST)

TH-UB.3P.1 13:20
Analysis of Transient Electromagnetic Interactions on Nanodevices using 
a Quantum Corrected Integral Equation Approach
Ismail Enes Uysal, Huseyin Arda Ulku, Hakan Bagci, King Abdullah University of 
Science and Technology, Saudi Arabia

TH-UB.3P.2 13:40
Higher Order (in Time) Stable PWTD-Accelerated Time Domain Integral 
Equation Solver
Zane Crawford, Andrew Pray, Shanker Balasubramaniam, John Albrecht, Leo 
Kempel, Michigan State University, United States

TH-UB.3P.3 14:00
A Higher Order Convergent (in Time) Self-Consistent Electromagnetic-
Circuit Coupled Solver
Scott O’Connor, Stephen Hughey, Daniel Dault, Andrew Pray, Shanker 
Balasubramaniam, Michigan State University, United States

TH-UB.3P.4 14:20
A Quasi-analytical Direct Transient Mie Solution for Spheres: the EM case
Jie Li, Balasubramaniam Shanker, Michigan State University, United States

TH-UB.3P.5 14:40
A Time Domain Discontinuous Galerkin Surface Integral Equation Method 
for Electromagnetic Scattering Analysis of Nonpenetrable Objects
Xuezhe Tian, Shanghai Jiao Tong University, China; Ohio State University, United 
States; Jin-Fa Lee, Ohio State University, United States; Gao Biao Xiao, Shanghai 
Jiao Tong University, China

Break 15:00

TH-UB.3P.6 15:20
A low frequency stabilized convolution quadrature approach to 
electromagnetic scattering
Daniel S. Weile, Jielin Li, University of Delaware, United States; Raphael Kastner, 
Tel Aviv University, Israel

TH-UB.3P.7 15:40
A Wavelet-Based PWTD Algorithm-Accelerated Time Domain Surface 
Integral Equation Solver
Yang Liu, Abdulkadir C. Yücel, Anna C. Gilbert, University of Michigan, United States; 
Hakan Bagci, King Abdullah University of Science and Technology, Saudi Arabia; Eric 
Michielssen, University of Michigan, United States

TH-UB.3P.8 16:00
ET-AIM Accelerated Analysis of Scattering from Inhomogeneous Objects 
with Time-Varying Permittivity
Guneet Kaur, Ali E. Yilmaz, University of Texas at Austin, United States

TH-UB.3P.9 16:20
Analysis of Transient Electromagnetic Wave Interactions on Graphene-
Based Devices using Integral Equations
Yifei Shi, Ismail Enes Uysal, Ping Li, Huseyin Arda Ulku, Hakan Bagci, King Abdullah 
University of Science and Technology, Saudi Arabia

TH-UB.3P.10 16:40
Transient Analysis of Electromagnetic Wave Interactions on Ferrite 
Structures using Landau-Lifshitz-Gilbert and Volume Integral Equations
Sadeed Bin Sayed, Huseyin Arda Ulku, Hakan Bagci, King Abdullah University of 
Science and Technology, Saudi Arabia

B  Thursday, July 23 13:20 - 17:00
 TH-UB.4P  Salon 2

Frequency-Domain Integral-Equation Methods
Session Co-Chairs: Andrew Peterson, Georgia Institute of Technology; 
Branislav Notaros, Colorado State University

TH-UB.4P.1 13:20
Error Estimation and Adaptive Refinement for Integral Equations
Sang Kyu Kim, Andrew F. Peterson, Georgia Institute of Technology, United States

TH-UB.4P.2 13:40
Evaluation of 4-D Reaction Integrals
Donald R. Wilton, University of Houston, United States; William A. Johnson, 
Consultant, United States; Francesca Vipiana, Politecnico di Torino, Italy

TH-UB.4P.3 14:00
Numerical Computation of Near-Singular and Near-Hypersingular 
Integrals in Higher Order Method of Moments Using Curved Quadrilateral 
Patches
Ana Manic, Branislav M. Notaros, Colorado State University, United States

TH-UB.4P.4 14:20
Calculation of the Inner EFIE Integral over a Bilinear Quadrilateral to 
Machine Precision
John Asvestas, NAVAIR, United States

TH-UB.4P.5 14:40
Conforming Testing of Surface Integral Equations for Penetrable Objects
Pasi Ylä-Oijala, Sami P. Kiminki, Seppo Järvenpää, Aalto University, Finland

Break 15:00

TH-UB.4P.6 15:20
Surface Integral Equations for Mixed Impedance Boundary Conditions
Pasi Ylä-Oijala, Sami P. Kiminki, Henrik Wallen, Ari Sihvola, Aalto University, Finland

TH-UB.4P.7 15:40
On the Conditioning of Resonance-Free Integral Formulations for PEC 
Scattering in the High-Frequency Regime
Francesco P. Andriulli, Télécom Bretagne / Institut Mines-Télécom, France; Ignace 
Bogaert, University of Gent, Belgium; Kristof Cools, University of Nottingham, United 
Kingdom

TH-UB.4P.8 16:00
Efficient Parallel Algorithms for Electromagnetic Composite-Object 
Integral Equations
Stephen Hughey, Balasubramaniam Shanker, Leo Kempel, Michigan State 
University, United States

TH-UB.4P.9 16:20
Bi-Conjugate Gradient FFT Method for Magnetodielectric Objects in 
Layered Media
Yu Jia, Zhiru Yu, Duke University, United States; Qing Huo Liu, Duke university, 
United States

TH-UB.4P.10 16:40
Analysis of Slotted Sectoral Waveguide Array Antennas with Multilayer 
Radomes and Nonzero Metal Thickness
Mert Kalfa, Vakur B. Ertürk, Bilkent University, Turkey
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 Thursday, July 23 13:20 - 17:00
 TH-A5.2P  Salon 3

On-Chip Antennas for Millimeter and THz Waves
Session Co-Chairs: Kubilay Sertel, The Ohio State University; Jayanti 
Venkataraman, Rochester Institute of Technology

TH-A5.2P.1 13:20
Integrated Stacked Vivaldi-Shaped On-Chip Antenna for 180 GHz
Ronny Hahnel, Bernhard Klein, Dirk Plettemeier, Technische Universität Dresden, 
Germany

TH-A5.2P.2 13:40
V-band Integrated On-Chip Antenna Implemented with a Partially 
Reflective Surface in Standard 0.13-μm BiCMOS Technology
Chuan-Chang Liu, Roberto G. Rojas, Ohio State University, United States

TH-A5.2P.3 14:00
On-Chip Fractal Bowtie-Antenna for 185 GHz to 200 GHz
Bernhard Klein, Patrick Seiler, Dirk Plettemeier, TU Dresden, Germany

TH-A5.2P.4 14:20
Wireless Interconnects for 3D Network-on-Chip with Embedded Micro 
Thermofluidic Cooling Channels
Christopher Caporale, Jayanti Venkataraman, Rochester Institute of Technology, 
United States

TH-A5.2P.5 14:40
A 94 GHz CMOS Based Oscillator Transmitter with an On-Chip Meandered 
Dipole Antenna
Hammad M. Cheema, National University of Sciences & Technology (NUST), 
Pakistan; Farhan A. Ghaffar, Muhammad Arsalan, Atif Shamim, King Abdullah 
University of Science and Technology, Saudi Arabia

Break 15:00

TH-A5.2P.6 15:20
Lithographically-fabricated Ultrawideband Phased-Arrays for Agile 
mmW Connectivity
Seckin Sahin, Nima Ghalichechian, Niru K. Nahar, Kubilay Sertel, Ohio State 
University, United States

TH-A5.2P.7 15:40
Bottom-Feed On-chip Waveguide Slot Antenna for THz Applications
Zheng Wang, Peyman Nazari, Payam Heydari, University of California, Irvine, United 
States

TH-A5.2P.8 16:00
Wideband On-chip Antennas for Non-Contact Characterization of mmW 
and THz Devices and Integrated Circuits
Cosan Caglayan, Georgios C. Trichopoulos, Kubilay Sertel, Ohio State University, 
United States

TH-A5.2P.9 16:20
On-chip Bi-Semicircular Slot Antenna at 550 GHz for 2×4 Coherent 
Source Array in 65nm CMOS Technology
Hsin-Chia Lu, Hong-Pei Chen, National Taiwan University, Taiwan; Yan Zhao, Mau-
Chung Frank Chang, University of California, Los Angeles, United States

TH-A5.2P.10 16:40
Design of a novel graphene terahertz antenna at 500GHz with 
reconfigurable radiation pattern
HaiQiang Xia, QinXu Pan, Jun Hu, Wen-Yan Yin, Zhejiang University, China

 Thursday, July 23 13:20 - 17:00
 TH-A3.1P  Oak 1/2

Other Numerical Methods I
Session Co-Chairs: Alper Kursat Ozturk, ASELSAN Inc.; Hamad Alroughani, 
Pennsylvania State University

TH-A3.1P.1 13:20
Efficient Particle Locator for Unstructured-Grid PIC Simulations
Haksu Moon, Dongyeop Na, Fernando Teixeira, Ohio State University, United States; 
Yuri Omelchenko, SciberQuest Inc., United States

TH-A3.1P.2 13:40
Charge-Conserving Gather-Scatter Algorithm for PIC Simulations on 
Unstructured Grids
Haksu Moon, Fernando Teixeira, Ohio State University, United States; Yuri 
Omelchenko, SciberQuest Inc., United States

TH-A3.1P.3 14:00
Predicting Isolation between Airbornre Antennas Using Equivalent 
Models
Siping Gao, Huapeng Zhao, Binfang Wang, Weijiang Zhao, Jason Ching Eng Png, 
Institute of High Performance Computing, Singapore

TH-A3.1P.4 14:20
Tracking of Characteristic Modes Through Far-Field Pattern Correlation
Zachary Miers, Buon Kiong Lau, Lund University, Sweden

TH-A3.1P.5 14:40
Equivalent Current Modeling of Antenna Radiation
Alper Kursat Ozturk, ASELSAN Inc., Turkey

Break 15:00

TH-A3.1P.6 15:20
Characteristic Mode Analysis of PEC Bodies Using Combined Field 
Integral Equation
Yikai Chen, Chao-Fu Wang, National University of Singapore, Singapore

TH-A3.1P.7 15:40
Studying Microstrip Patch Antennas Using the Theory of Characteristic 
Modes
Hamad Alroughani, Pennsylvania State University, United States

TH-A3.1P.8 16:00
Broadband Bounded Medium Green’s Function and Applications to Fast 
Electromagnetic Modeling of High Speed Interconnects
Shaowu Huang, Leung Tsang, University of Washington, United States

TH-A3.1P.9 16:20
A Numerical Method for the Electromagnetic Field Time Domain 
Propagator Equations
Jongchul Shin, Hasan Tahir Abbas, Robert Nevels, Texas A&M University, United 
States

TH-A3.1P.10 16:40
A Short-Open Calibration (SOC) Technique to De-embed the Complex 
Propagation Constant of SIW
Zheng Liu, Shanghai Jiao Tong University, China; Lei Zhu, Qiong Sen Wu, University 
of Macau, China; Gao Biao Xiao, Shanghai Jiao Tong University, China



136

TH
-PM

 Thursday, July 23 13:20 - 15:00
 TH-A3.2P  Cypress 2

Hybridization of Numerical Methods
Session Chair: Meisong Tong, Tongji University

TH-A3.2P.1 13:20
Parallel Hybrid Finite Difference Time Domain and Multilevel Fast 
Multipole Algorithm Based on Equivalent-Principle
Shugang Jiang, Qin Su, Yu Zhang, Yong Wang, Xunwang Zhao, Zhongchao Lin, 
Xidian University, China

TH-A3.2P.2 13:40
Antenna Placement based on Accurate Measured Source Representation 
and Numerical Tools
Lars Jacob Foged, Lucia Scialacqua, Francesco Saccardi, Francesca Mioc, Microwave 
Vision Group, Italy; Javier Leonardo Araque-Quijano, Universidad Nacional de 
Colombia, Colombia; Giuseppe Vecchi, Politecnico di Torino, Italy

TH-A3.2P.3 14:00
The Application of Compressed Sensing Theory in Wavelet Method of 
Moments
Zhe Wang, Bing-Zhong Wang, Ya-Qing Wen, Ren Wang, Institute of Applied Physics, 
China

TH-A3.2P.4 14:20
Electromagnetic Modeling for a Miniaturized Patch Antenna with Thin 
Ferrite Films
Jian Zhang, Rui Peng Chen, Peng Cheng Wang, Mei Song Tong, Tongji University, 
China

TH-A3.2P.5 14:40
AIM-AWE Technique for Surface-Wire Integral Equation
Xing Wang, Hai-Lin Dong, Shu-Xi Gong, Yan-Ping Li, Wen Jiang, Xidian University, 
China

 Thursday, July 23 15:20 - 17:00
 TH-A3.4P  Cypress 2

Techniques for Transient Simulations
Session Chair: Daniel Weile, University of Delaware

TH-A3.4P.1 15:20
Source Decomposition as a Global Absorbing Boundary Condition for 
Multi-Region Problems
Naor Shay, Raphael Kastner, Tel Aviv University, Israel; Daniel S. Weile, University 
of Delaware, United States

TH-A3.4P.2 15:40
Stability Analysis of Time Domain FEM by Applying Routh-Hurwitz 
Stability Criterion
Xia Wu, Tongji University, China

TH-A3.4P.3 16:00
Transient Analysis of Plasmonic Nanostructures using an MOT-PMCHWT 
Solver
Ismail Enes Uysal, Huseyin Arda Ulku, Hakan Bagci, King Abdullah University of 
Science and Technology, Saudi Arabia

TH-A3.4P.4 16:20
Transient Analysis of Circular Waveguide Probe Excitation Using Cavity 
Modal Expansion
Ahmed Abdel-Rahman, Tamer Abuelfadl, Cairo University, Egypt

TH-A3.4P.5 16:40
Marching-on in Degree Method for electromagnetic analysis of transient 
scattering from thin wire antenna excited by radiated rectangular cavity
Dorsaf Omri, Taoufik Aguili, National Engineering School of Tunis ENIT, Tunisia

K  Thursday, July 23 13:20 - 15:00
 TH-UK.1P  Cypress 1

Medical Imaging and Sensing
Session Co-Chairs: Michal Okoniewski, University of Calgary; Branislav 
Notaros, Colorado State University
TH-UK.1P.1 13:20
Substrate-Integrated Waveguide (SIW) Based Antenna in Remote 
Respiratory Sensing
Bushra Muharram, Michal Okoniewski, University of Calgary, Canada

TH-UK.1P.2 13:40
Optimizing Electrode Placement Using a Multiscale Model of the 
Hippocampus
Andy Gilbert, Kyle Loizos, University of Utah, United States; Gene Yu, Phillip 
Hendrickson, University of Southern California, United States; Gianluca Lazzi, 
University of Utah, United States; Ted Berger, University of Southern California, 
United States

TH-UK.1P.3 14:00
Modeling of Non-contact Thermoacoustic Imaging
Xiong Wang, Yexian Qin, Russell Witte, Hao Xin, University of Arizona, United States

TH-UK.1P.4 14:20
RF shimming with implant safety control in MRI transmit arrays through 
second-order cone programming
Juan Córcoles, Universidad Autónoma de Madrid, Spain; Earl Zastrow, Niels Kuster, 
IT’IS Foundation, Switzerland

TH-UK.1P.5 14:40
Improving Traveling-Wave RF Fields inside Magnetic Resonance Imaging 
Bores by Incorporating Dielectric Loadings
Pranav Athalye, Nada Sekeljic, Milan Ilic, Colorado State University, United States; 
Alexey Tonyushkin, Massachusetts General Hospital, United States; Branislav M. 
Notaros, Colorado State University, United States

K  Thursday, July 23 15:20 - 17:00
 TH-UK.2P  Cypress 1

Advances in Diagnostic Systems
Session Co-Chairs: Ozlem Kilic, Catholic University of America; Parinaz 
Naseri, University of Alberta
TH-UK.2P.1 15:20
Feasibility of Blood Oxygen Saturation Levels using Non-contact 
Microwave Measurements at 60 GHz
Quang Nguyen, Catholic University of America, United States; Cherie Fathy, Vanderbilt University 
School of Medicine, United States; Ozlem Kilic, Catholic University of America, United States; Aly E. 
Fathy, University of Tennessee, United States

TH-UK.2P.2 15:40
Z-Scan Terahertz Imaging of Embedded Three-Dimensional Breast Cancer 
Tissue
Tyler Bowman, Magda El-Shenawee, University of Arkansas, United States; Lucas Campbell, 
Northwest Arkansas Pathology Associates, P.A., United States

TH-UK.2P.3 16:00
In Vitro Dental Near-Field Tomography based on Electromagnetic Inverse 
Scattering
Shahed Shahir, Gholamreza Rafi, Jeff Orchard, Safieddin Safavi-Naeini, University of Waterloo, 
Canada

TH-UK.2P.4 16:20
A Comparative Performance Analysis of Ultrawideband and Narrowband 
Microwave Imaging Sensor Arrays for Early Detection of Breast Cancer
Spandana Vemulapalli, Dhivya Ketharnath, Deb Chatterjee, University of Missouri at Kansas City, 
United States

TH-UK.2P.5 16:40
Simulation Study for Estimating Effective Resistivity in Heterogenenous 
Neural Tissues
Kyle Loizos, Anil RamRakhyani, Gianluca Lazzi, University of Utah, United States
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Interactive Forum

Thursday, July 23, 14:40 - 16:40 Stanley Park Foyer
Session Co-Chairs: Alex Wong, University of Toronto; Trevor Cameron, 
University of Toronto
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 Thursday, July 23 14:40 - 16:40
 THP-A1.1P  Stanley Park Foyer

Beam Steering in Phased Arrays

THP-A1.1P.1 Board 1
Broadside Uniform Leaky-wave Slot Array Fed by Ridge Gap Splitted Line
Shoukry I. Shams, Mohamed A. Abdelaal, Ahmed A. Kishk, Concordia University, 
Canada

THP-A1.1P.2 Board 2
Phased Array Antenna Employing Reconfigurable Defected Microstrip 
Structure (RDMS)
Can Ding, Macquarie University, Australia; Y. Jay Guo, Pei-Yuan Qin, University of 
Technology Sydney, Australia; Eryk Dutkiewicz, Macquarie University, Australia; 
Yintang Yang, Xidian University, China

THP-A1.1P.3 Board 3
A 2-Dimensional CRLH Circularly-Polarized Leaky Wave Antenna Array
Jiahui Fu, Wan Chen, Kuang Zhang, Guohui Yang, Fanyi Meng, Qun Wu, Harbin 
Institute of Technology, China

THP-A1.1P.4 Board 4
Dual Polarized Electrically Adjustable Antenna for Mobile Communication 
Base Station
Hai-Jian Xu, Xiao-Wei Zhu, Zhen-Qi Kuai, State Key Lab. of Millimeter Waves, Dept. 
of Radio Engineering, Southeast University, China

THP-A1.1P.5 Board 5
Design and Fabrication of an Array Element for a Low-Cost Frequency-
Scanning Linear Array
Mahta Mahdiroodi, Mahmoud Shahabadi, University of Tehran, Iran

 Thursday, July 23 14:40 - 16:40
 THP-A1.2P  Stanley Park Foyer

Millimeter-Wave Phased Arrays

THP-A1.2P.1 Board 6
Ku-Band Traveling Wave Slot Array Using Simple Scanning Control
Nicholas Host, Chi-Chih Chen, John L. Volakis, Ohio State University, United States; 
Félix Miranda, NASA, United States

THP-A1.2P.2 Board 7
Ka-Band Phased Array Antenna with Circular Rim
Omer Bayraktar, Yusuf Sevinc, Ozlem Aydin Civi, Simsek Demir, Sencer Koc, Middle 
East Technical University, Turkey

THP-A1.2P.3 Board 8
A Beam-Switching Tapered Slot Antenna Array with an 8 x 8 Butler Matrix
Yu-Sheng Chen, Te-Hsin Chou, Yu-De Lin, National Chiao Tung University, Taiwan

THP-A1.2P.4 Board 9
Polarization Insensitive Ka-band Reflectarray Antenna
Rania Elsharkawy, Electronics Research Institute, Egypt; Abdel-Razik Sebak, 
Montreal, Quebec, Canada, Canada; Moataza Hindy, Electronics Research Institute, 
Egypt; Osama Haraz, Assiut University, Egypt; Adel Saleeb, El-Sayed El-Rabaie, 
Menoufia University, Egypt

THP-A1.2P.5 Board 10
A Circularly Polarized Waveguide Phased Array Antenna for K Band 
Satellite Communications
Hong-tao Zhang, Wei Wang, Mou-ping Jin, Yong-qing Zou, East China Research 
Institute of Electronic Engineering, China
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 Thursday, July 23 14:40 - 16:40
 THP-A1.3P  Stanley Park Foyer

Phased Array Mutual Coupling and Tolerance Effects

THP-A1.3P.1 Board 11
Distributed Linear Antenna Array Pattern Performance Enhancement
Andrew Adrian, Leo Kempel, Michigan State University, United States

THP-A1.3P.2 Board 12
Random Antenna Array Phase and Range Limitations
Kristopher Buchanan, John D. Rockway, Space and Naval Warfare Systems Center, 
Pacific, United States; Gregory Huff, Texas A&M University, United States

THP-A1.3P.3 Board 13
Tolerance Analysis of Planar Arrays Through Minkowski-based Interval 
Analysis
Nicola Anselmi, Lorenzo Poli, Lorenza Tenuti, Paolo Rocca, Federico Viani, Andrea 
Massa, ELEDIA Research Center, University of Trento, Italy

THP-A1.3P.4 Board 14
Hybrid Array Pattern Calculation Technique
W. Mark Dorsey, Naval Research Laboratory, United States; Amir Zaghloul, Army 
Research Laboratory, United States

THP-A1.3P.5 Board 15
Received Voltage and Power for an Arbitrary Element of Infinite Planar 
Arrays
Do-Hoon Kwon, University of Massachusetts Amherst, United States

THP-A1.3P.6 Board 16
Prediction of The Direction of Intermodulation Beams in Active Transmit 
Arrays
Manoja Weiss, Ball Aerospace, United States; Randy Haupt, Colorado School of 
Mines, United States

THP-A1.3P.7 Board 17
Planar Phased Array Calibration Method Based On Planar Near-field 
Measurement System
Rui Long, Jun Ouyang, Feng Yang, University of Electronic Science and Technology 
of China, China

THP-A1.3P.8 Board 18
Interference Reduction between SDD Linear Array Antennas Using End-
Fire Arrangement
Masakuni Tsunezawa, Naoki Honma, Kazuya Takahashi, Yoshitaka Tsunekawa, 
Iwate University, Japan; Kentaro Murata, National Defense Academy, Japan; 
Kentaro Nishimori, Niigata University, Japan

 Thursday, July 23 14:40 - 16:40
 THP-A1.4P  Stanley Park Foyer

Phased Array Synthesis and Sidelobe Suppression

THP-A1.4P.1 Board 19
Side Lobe Reduction in Uniformly Excited Linear Arrays
Ahmad Safaai-Jazi, Warren Stutzman, Virginia Polytechnic Institute and State 
University, United States

THP-A1.4P.2 Board 20
A Simple Technique for Synthesis of Linear Arrays
Ahmad Safaai-Jazi, Warren Stutzman, Virginia Polytechnic Institute and State 
University, United States

THP-A1.4P.3 Board 21
Wideband Quantization Lobe Suppression in Arrays of Columns for 
Limited Field of View (LFOV) Scanning
Robert Mailloux, ARCON Corporation, United States

THP-A1.4P.4 Board 22
Size Constraint in Design of Concentric Ring Array
Pedro Mendes, Israel Hinostroza, Régis Guinvarc’h, SONDRA, France; Randy Haupt, 
Colorado School of Mines, United States

THP-A1.4P.5 Board 23
Expedited Microstrip Linear Antenna Array Design Using Radiation 
Response Surrogates
Slawomir Koziel, Stanislav Ogurtsov, Reykjavik University, Iceland

THP-A1.4P.6 Board 24
Sidelobe Suppression of Planar Microstrip Arrays By Simulation-Based 
Phase- and Position-Only Adjustment
Slawomir Koziel, Stanislav Ogurtsov, Reykjavik University, Iceland

THP-A1.4P.7 Board 25
Sparse Phased Array Antenna for Space-borne SAR
Junqi Lu, Yongxin Guo, National University of Singapore, Singapore; Hu Yang, 
National University of Defense Technology, China

THP-A1.4P.8 Board 26
Planar Thinned Antenna Array Synthesis using Multi-Objective Binary Cat 
Swarm Optimization 
Lakshman Pappula, Debalina Ghosh, IIT Bhubaneswar, India

THP-A1.4P.9 Board 27
Sparse Array Synthesis Using Off-grid Technique
Fei Yan, Peng Yang, Feng Yang, Chuan Wu, University of Electronic Science and 
Technology of China, China; Tao Dong, Space Star Technology Co., Ltd [China], 
China
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 Thursday, July 23 14:40 - 16:40
 THP-A1.5P  Stanley Park Foyer

Phased Arrays with Wide-Angle Scanning

THP-A1.5P.1 Board 28
Low Cost, Wide Scanning Dual-Polarized Planar Radiating Element for 
Weather Measurements
Matilda Livadaru, John L. Volakis, Ohio State University, United States

THP-A1.5P.2 Board 29
A Low Profile Dual Polarized Ultra Wide Scan Printed Array Element
Kwok Kee Chan, Chan Technologies Inc., Canada

THP-A1.5P.3 Board 30
QCTO Lens Design for Conformal Phased Array Antenna
Juan Lei, Queen Mary University of London, United Kingdom; Xidian University, 
China; Junming Zhao, Queen Mary University of London, United Kingdom; Guang 
Fu, Xidian University, China; Yang Hao, Queen Mary University of London, United 
Kingdom

THP-A1.5P.4 Board 31
Wide-Angle Scanning Phased Array Based on Microstrip Magnetic Dipole 
Yagi Sub-Arrays
Ya-Qing Wen, Bing-Zhong Wang, Xiao Ding, Ren Wang, University of Electronic 
Science and Technology of China, China

THP-A1.5P.5 Board 32
A Wide-Angle Scanning Array Based on the Image Theory and Time 
Reversal Synthesis Method
Ren Wang, Bing-Zhong Wang, Xiao Ding, Zhi-Shuang Gong, Yu Yang, Ya-Qing Wen, 
University of Electronic Science and Technology of China, China

 Thursday, July 23 14:40 - 16:40
 THP-A1.6P  Stanley Park Foyer

Wideband Phased Arrays

THP-A1.6P.1 Board 33
Low-Cost End-Point Modular PUMA Array
Rick W. Kindt, Naval Research Laboratory, United States; Marinos N. Vouvakis, 
University of Massachusetts Amherst, United States

THP-A1.6P.2 Board 34
Simplified Design of 6:1 PUMA Arrays
Michael Lee, John Logan, University of Massachusetts Amherst, United States; Rick 
W. Kindt, Naval Research Laboratory, United States; Marinos N. Vouvakis, University 
of Massachusetts Amherst, United States

THP-A1.6P.3 Board 35
Finite Array Trunication Effects on Polarization
Michael Lee, Marinos N. Vouvakis, University of Massachusetts Amherst, United 
States

THP-A1.6P.4 Board 36
A Low Cross-Polarization Decade-Bandwidth Vivaldi Array
John Logan, Marinos N. Vouvakis, University of Massachusetts Amherst, United 
States

THP-A1.6P.5 Board 37
Wideband & Wide Angle Scanning Array with Parasitic Superstrate
Ersin Yetisir, Nima Ghalichechian, John L. Volakis, Ohio State University, United 
States

THP-A1.6P.6 Board 38
A Planar Wideband Wide-Scan Phased Array: Connected Array Loaded 
with Artificial Dielectric Layers
Daniele Cavallo, Waqas H. Syed, Harshitha Thippur Shivamurthy, Andrea Neto, Delft 
University of Technology, Netherlands

THP-A1.6P.7 Board 39
Dispersion Engineered Right/Left-Handed Transmission Lines Enabling 
Near-Octave Bandwidths for Wideband CP Patch Arrays
Joshua Kovitz, Yahya Rahmat-Samii, University of California, Los Angeles, United 
States; Jun Choi, Syracuse University, United States

THP-A1.6P.8 Board 40
Empirical and Theoretical Characterization of Multioctave Planar Phased 
Arrays
Johnson Wang, Wang Electro-Opto Corporation, United States

THP-A1.6P.9 Board 41
Low Complexity Feed System for a Long Slot Antenna Array
Abhishek Kumar Awasthi, A. R. Harish, Indian Institute of Technology Kanpur, India
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B  Thursday, July 23 14:40 - 16:40
 THP-UB.1P  Stanley Park Foyer

Antenna Arrays I

THP-UB.1P.1 Board 42
15-40GHz Tightly-Coupled Dipole Array with Integrated MEMS Phase 
Shifter
Anas Abumunshar, Woon-Gi Yeo, Niru K. Nahar, Ohio State University, United 
States; Daniel Hyman, XCOM Wireless Inc., United States; Kubilay Sertel, Ohio State 
University, United States

THP-UB.1P.2 Board 43
Theory and Design of a New Class of Vivaldi Arrays with Low Cross-
Polarization
John Logan, University of Massachusetts Amherst, United States; Rick W. Kindt, 
Naval Research Laboratory, United States; Marinos N. Vouvakis, University of 
Massachusetts Amherst, United States

THP-UB.1P.3 Board 44
Next-Generation Low-Cost Wideband Phased Array Apertures
John Logan, University of Massachusetts Amherst, United States; Rick W. Kindt, 
Naval Research Laboratory, United States; Marinos N. Vouvakis, University of 
Massachusetts Amherst, United States

THP-UB.1P.4 Board 45
Antena Array Synthesis using Digital Phase Control via Integer 
Programming and 3D FEM
J. Ignacio Echeveste, Miguel A. Gonzalez de Aza, Universidad Politécnica de Madrid, 
Spain; Jesús Rubio, Universidad de Extremadura, Spain; Juan Zapata, Universidad 
Politécnica de Madrid, Spain

THP-UB.1P.5 Board 46
Analysis of Finite Arrays with Elements of Complex Shape
Hans Steyskal, ARCON Corporation, United States; Sergey Makarov, Worcester 
Polytechnic Institute, United States

THP-UB.1P.6 Board 47
A Beam Steering Linear Antenna Array with Novel Simultaneous 
Frequency Agility and Polarization Reconfigurablity
Behrouz Babakhani, Satish Sharma, San Diego State University, United States

THP-UB.1P.7 Board 48
Design of Planar Microstrip Array in Ku Band for Analog-Digital 
Beamforming
Sadegh Farzaneh, CCI Products, Canada; Jean-Jacques Laurin, Ecole Polytechnique 
de Montreal, Canada

THP-UB.1P.8 Board 49
Enhanced Bandwidth 4x4 Antenna Array consisting of E-shaped Elements
Anastasios Koutinos, Georgios Ioannopoulos, Dimitris E. Anagnostou, Michael 
Chryssomallis, Democritus University of Xanthi, Greece

THP-UB.1P.9 Board 50
Aperture Coupled Strip-line Patch Transmitarray
Abd-Elhady Mahmoud, Ahmed A. Kishk, Concordia University, Canada

B  Thursday, July 23 14:40 - 16:40
 THP-UB.2P  Stanley Park Foyer

Antenna Arrays II

THP-UB.2P.1 Board 51
Design of an Un-Conventional Butler Matrix
Han Ren, Bayaner Arigong, Jin Shao, Mi Zhou, Jun Ding, Hualiang Zhang, University 
of North Texas, United States

THP-UB.2P.2 Board 52
X-band Substarte Integrated Waveguide Rotman Lens
Javad Pourahmadazar, Tayeb A. Denidni, National Institute of Scientific Research 
(INRS) Centre for Energy, Materials and Telecommunication, Canada

THP-UB.2P.3 Board 53
Adaptive Null Steering Using Model Predictive Control Scheme
Christos Kolitsidas, B. Lars G. Jonsson, KTH Royal Institute of Technology, Sweden

THP-UB.2P.4 Board 54
A Small-Aperture, VHF Direction Finding System Exploiting Biomimetic 
Antenna Arrays
Chien-Hao Liu, Kasra Ghaemi, Nader Behdad, University of Wisconsin-Madison, 
United States

THP-UB.2P.5 Board 55
Sidelobe Reduction of a Linear Array’s Radiation Pattern
Robert MacPhie, Tae Ho Yoon, University of Waterloo, Canada

End of Thursday Afternoon Interactive Forum
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 Friday, July 24 08:00 - 11:40
 FR-SP.1A Special Session Salon A

International Collaborations on Next-Generation Radio 
Astronomical Instrumentation II
Session Co-Chairs: David Davidson, Stellenbosch University; Karl F. 
Warnick, Brigham Young University

FR-SP.1A.1 08:00
A 64 Element, 70-95 GHz Focal Plane Phased Array
Neal Erickson, Gopal Narayanan, Joseph Bardin, University of Massachusetts, United 
States; Karl F. Warnick, Brian D. Jeffs, Junming Diao, Brigham Young University, 
United States

FR-SP.1A.2 08:20
Modeling and System Development for the FLAG L-band Phased Array 
Feed for Large-Dish Astronomical Observations
Junming Diao, Richard Black, Jay Brady, Josh Sypherd, Karl F. Warnick, Brian D. Jeffs, 
Brigham Young University, United States

FR-SP.1A.3 08:40
Quad-Mode Antenna for Wide-Scan Sparse Arrays
David Schalk Prinsloo, Petrie Meyer, Stellenbosch University, South Africa; Rob 
Maaskant, Marianna Valerievna Ivashina, Chalmers University of Technology, 
Sweden

FR-SP.1A.4 09:00
Statistical performance of reference antenna based spatial RFI mitigation 
for radio astronomy
Gregory Hellbourg, Aaron Chippendale, John Tuthill, CSIRO, Australia; Brian D. Jeffs, 
Brigham Young University, United States

FR-SP.1A.5 09:20
Complex Gain Calibration in “Hybrid” Low-Frequency Aperture Arrays: 
an Array Prototype and the Murchison Widefield Array
Adrian Sutinjo, Randall Wayth, Shantanu Padhi, Timothy Colegate, Peter Hall, Curtin 
University, Australia

Break 09:40

FR-SP.1A.6 10:00
Diffraction and Pattern Perturbation Effects in Offset Gregorian Reflector 
Antennas with Wideband Feeds
Dirk De Villiers, Stellenbosch University, South Africa; Marianna Valerievna Ivashina, 
Chalmers University of Technology, Sweden

FR-SP.1A.7 10:20
Analysis of Offset Gregorian Reflector with Phased Array Feed for SKA
Stephanie Smith, Stuart Hay, CSIRO, Australia

FR-SP.1A.8 10:40
A Dense Dipole Array for Mid-Frequency Aperture Arrays
Jacki Gilmore, David Davidson, Stellenbosch University, South Africa; Jan Noordam, 
Netherlands Institute for Radio Astronomy, Netherlands

FR-SP.1A.9 11:00
Holographic measurement of KAT-7 primary beams
Mattieu de Villiers, SKA SA, South Africa

FR-SP.1A.10 11:20
Mutual coupling analysis in non-regular arrays of SKALA antennas with 
the HARP approach
Quentin Gueuning, Christopher Raucy, Christophe Craeye, Université catholique de 
Louvain, Belgium; Edgar Colin-Beltran, Eloy de Lera Acedo, University of Cambridge, 
United Kingdom

 Friday, July 24 08:00 - 11:40
 FR-SP.2A Special Session Salon B

Millimeter-Wave Antennas for 5G Wireless Handheld 
Devices
Session Co-Chairs: Mohammad Sharawi, King Fahd University of 
Petroleum and Minerals (KFUPM); Tayeb Denidni, National Institute of the 
Scientific Research (INRS), University of Quebec

FR-SP.2A.1 08:00
Novel 11 GHz 2-Port Antenna Array Integrated at a Corner of Mobile 
Phone Casing by LIM Technologies of ITRI with Diverse End-Fire Radiation 
Patterns
Wei-Yu Li, Wei Chung, Tune-Hune Kao, Meng-Chi Huang, Ming-Tsung Hong, ITRI, 
Taiwan

FR-SP.2A.2 08:20
The Physics and the Mathematics for MIMO
Tapan Sarkar, Mohammad Abdallah, Syracuse University, United States; Magdalena 
Salazar, University Carlos III de Madrid, Spain

FR-SP.2A.3 08:40
Design of a 28/38 GHz Dual-Band Printed Slot Antenna for the Future 
5G Mobile Communication Networks
Osama Haraz, Mohamed Ali, Assiut University, Saudi Arabia; Saleh Alshebeili, King 
Saud University, Saudi Arabia; Abdel-Razik Sebak, Concordia University, Canada

FR-SP.2A.4 09:00
A Millimeter-Wave Circular Reflectarray Antenna for Future 5G Cellular 
Networks
Osama Haraz, Mohamed Ali, Assiut University, Egypt

FR-SP.2A.5 09:20
60 GHz Antennas in Package for Portable Applications
Duixian Liu, Xiaoxiong Gu, Christian Baks, Alberto Valdes-Garcia, IBM T. J. Watson 
Research Center, United States

Break 09:40

FR-SP.2A.6 10:00
Development of 3D Human Tissues Phantoms for Analysis of Frequency 
Dispersion and Human Body Interaction at 60GHz
Ana Alejos, Lourdes Pereira, Manuel García Sanchez, University of Vigo, Spain; 
Muhammad Dawood, New Mexico State University, United States

FR-SP.2A.7 10:20
Challenges of 60 GHz On-Chip Antenna Measurements
Edmund Lee, Russell Soerens, Edward Szpindor, Per Iversen, MVG-ORBIT/FR, United 
States

FR-SP.2A.8 10:40
28GHz Low-Profile Beam-Steerable Planar Lens Antenna
Jungsuek Oh, Inha University, Republic of Korea; Seungtae Ko, Wonbin Hong, 
Samsung Electronics, Republic of Korea

FR-SP.2A.9 11:00
A Continuous Ka-band Beam-Scanning Reflectarray Integrated with BST
Kalyan Karnati, Xun Gong, University of Central Florida, United States

FR-SP.2A.10 11:20
60-GHz Dual-Polarized Two-Dimensional Switch-Beam Wideband 
Antenna Array of Magneto-Electric Dipoles
Yujian Li, Kwai-Man Luk, City University of Hong Kong, Hong Kong SAR of China
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 Friday, July 24 08:00 - 12:00
 FR-A1.1A  Salon C

Adaptive, Active and Smart Antennas
Session Co-Chairs: Yue Gao, Queen Mary University of London; Mohammad 
Sharawi, King Fahd University of Petroleum and Minerals (KFUPM)

FR-A1.1A.1 08:00
Dual-Polarized Wideband Multi-Beam Arrays in Wireless Communications
Lin-Ping Shen, Hua Wang, Des Bromley, Minya Gavrilovic, Communication 
Components Antenna, Inc., Canada

FR-A1.1A.2 08:20
Analysis of a PLL-Based Down Converter and Phase Detection Circuit for 
Self-Tracking Arrays
Andreas Winterstein, Achim Dreher, German Aerospace Center (DLR), Germany

FR-A1.1A.3 08:40
Identification of Parallel Running Vehicles by RBF Neural Network
Hiroki Tsutsumi, Yoshihiko Kuwahara, Shizuoka University, Japan; Hiroyuki Kamo, 
Nidec Elesys, Japan

FR-A1.1A.4 09:00
A New Approach to Resolving Emitter Locations in the Presence of 
Antenna Manifold Mismatch
Andrew Kintz, Inder Gupta, Ohio State University, United States

FR-A1.1A.5 09:20
Accurate and Robust DOA Estimation Using Uniform Circular Displaced 
Antenna Array
Ahmed Kulaib, Raed Shubair, Mahmoud Al-Qutayri, Jason Ng, Khalifa University, 
United Arab Emirates

Break 09:40

FR-A1.1A.6 10:00
Multi-Layer Switched Beam Fabry-Perot Leaky Wave Antenna
Mohamed Aymen El Cafsi, Lotfi Osman, Ali Gharsallah, University of Tunis El Manar, 
Tunisia; Mourad Nedil, Université du Québec en Abitibi-Témiscamingue, Canada; 
Azzeddine Djaiz, Yanbu Industrial College, Saudi Arabia

FR-A1.1A.7 10:20
Stability Analysis of Resonant Tunnelling Diode for Resistive Matching of 
an Electrically Small Antenna
Deepak Singh Nagarkoti, Peter Alizadeh, Yang Hao, Khalid Z. Rajab, Queen Mary 
University of London, United Kingdom

FR-A1.1A.8 10:40
Design and Analysis of VHF Vector Sensor Antenna
Amir Musicant, Ben-Gurion University of the Negev, Israel; Benny Almog, Nadav 
Oxenfeld, Elta Electronics Industries, Israel; Reuven Shavit, Ben-Gurion University 
of the Negev, Israel

FR-A1.1A.9 11:00
High-Impedance Amplifier Enabling an Easy Implementable Interface for 
a Diversity System of Window-Printed Antennas
Alexander Boege, Leopold Reiter, Stefan Lindenmeier, University of the Bundeswehr 
Munich, Germany

FR-A1.1A.10 11:20
Low-Q Antennas Miniaturized with Adaptive Tuning for Small-Platform 
Applications
Johnson Wang, Wang Electro-Opto Corporation, United States

FR-A1.1A.11 11:40
Port Isolation Enhancement via Active Integration for a UWB MIMO 
Antenna System
Sagar Dhar, Mohammad S. Sharawi, King Fahd University of Petroleum and 
Minerals, Saudi Arabia; Fadhel Ghannouchi, University of Calgary, Canada

 Friday, July 24 08:00 - 11:40
 FR-A5.1A  Salon D

RFID Antennas
Session Co-Chairs: Silvio Barbin, Universidade de Sao Paulo; Meisong 
Tong, Tongji University

FR-A5.1A.1 08:00
Slim UHF Tag Applicable to Metallic Film Cans
Jingtian Xi, Hong Kong R&D Centre for Logistics and Supply Chain Management 
Enabling Technologies, Hong Kong SAR of China

FR-A5.1A.2 08:20
A Structural Antenna for UHF-RFID Implant into Limb Prosthesis
Rossella Lodato, Pier Paolo Valentini, Gaetano Marrocco, University of Roma Tor 
Vergata, Italy

FR-A5.1A.3 08:40
A Circulary Polarized Planar Antenna for Near Field and Far Filed 
Communication Systems
Takashi Yamagajo, Manabu Kai, Fujitsu Laboratories Limited, Japan

FR-A5.1A.4 09:00
Analysis and Design of a Metal-Backed RFID Tag Antenna
Ayman Elboushi, Electronics Research Institute, Egypt; Osama Haraz, Assiut 
University, Egypt; Khalid Jamil, Prince Sultan Advanced Tech. Research Institute, 
Saudi Arabia; Abdel-Razik Sebak, Concordia University, Canada

FR-A5.1A.5 09:20
An Antenna for RFID Tag Printed on Paper Substrate using Conductive 
Ink
Robson Valmiro, Silvio Barbin, University of São Paulo, Brazil

Break 09:40

FR-A5.1A.6 10:00
Optimized Near-Field Antenna for UHF RFID Smart Shelf Applications
Andrey Andrenko, SYSU-CMU Shunde International Joint Research Institute, China

FR-A5.1A.7 10:20
Design of Miniaturized UHF RFID Tag Antenna Attached to Dielectric and 
Metallic Objects
Yun Jing Zhang, Jian Zhang, Guo Chun Wan, Mei Song Tong, Tongji University, China

FR-A5.1A.8 10:40
Design of A Novel UHF RFID Reader Antenna for Near-field Applications
Caixia Cui, Yuan Yao, Junsheng Yu, Beijing University of Posts and 
Telecommunications, China; Xiaodong Chen, Queen Mary University of London, 
China

FR-A5.1A.9 11:00
An End-fire Dipole Array for Big Interrogation Zone of Near-field RFID
Laiwei Shen, Huiling Xiang, Nanjing University of Science and Technology, China; 
Wanchun Tang, Wei Zhuang, Jian Ma, Nanjing Normal University, China

FR-A5.1A.10 11:20
Dual-band Circularly Polarized Microstrip Patch Antenna for RFID 
Applications
Chunling Chen, Nanjing University of Science and Technology, China; Yongxin Guo, 
National University of Singapore, Singapore; Hao Wang, Nanjing University of 
Science and Technology, China
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 Friday, July 24 08:00 - 11:20
 FR-A2.1A  Salon E

Electromagnetic Bandgap Structures in Metamaterials 
Technology
Session Co-Chairs: Ashwin Iyer, University of Alberta; Ladislau Matekovits, 
Politecnico di Torino

FR-A2.1A.1 08:00
A Miniaturized Uniplanar Metamaterial-Based EBG for Parallel-Plate 
Switching Noise Suppression
Stuart Barth, Ashwin K. Iyer, University of Alberta, Canada

FR-A2.1A.2 08:20
Transition from Microstrip to Printed Ridge Gap Waveguide for 
Millimeter-Wave Application
Milad Sharifi Sorkherizi, Ahmed A. Kishk, Concordia University, Canada

FR-A2.1A.3 08:40
Band Splitting in 2D EBG Structure by Geometry Modulation
Ladislau Matekovits, Politecnico di Torino, Italy; Aldo De Sabata, Politehnica 
University Timisoara, Romania; Ovidiu Lipan, University of Richmond, United States

FR-A2.1A.4 09:00
Propagation Analysis in a Double Defected-Photonic Crystal based Slow 
Wave Structure
Ahmed Nashed, Sujeet Chaudhuri, Safieddin Safavi-Naeini, University of Waterloo, 
Canada

FR-A2.1A.5 09:20
Application of the Port-Reduction Method in the Design Synthesis of EBGs 
for Antenna Systems
Idellyse Martinez, Douglas H. Werner, Pennsylvania State University, United States

Break 09:40

FR-A2.1A.6 10:00
Bandpass Power Dividers Using Quarter-Mode Substrate Integrated 
Waveguide and Defected Ground Structure
Yong Mao Huang, Tao Huang, Zhenhai Shao, Chang Jiang You, University of 
Electronic Science and Technology of China, China; Guoan Wang, University of 
South Carolina, United States

FR-A2.1A.7 10:20
Design of Multi-band Microstrip Patch Antennas Using Miniaturized 1D 
Metamaterial-Based EBGs
Braden Smyth, Stuart Barth, Ashwin K. Iyer, University of Alberta, Canada

FR-A2.1A.8 10:40
Design of Low-Cost Uniplanar AMC Structures for UHF Applications
Giovanni Andrea Casula, Giorgio Montisci, Alessandro Fanti, Giuseppe Mazzarella, 
Paolo Maxia, Università di Cagliari, Italy

FR-A2.1A.9 11:00
A Graphene-based Terahertz Wavelength Division Multiplexer
Xidong Wu, Zhaoqing Lu, Xiang Guo, Yang Xu, Zhejiang University, China

 Friday, July 24 08:00 - 11:00
 FR-A5.2A  Salon F

Antennas and Electromagnetics on Land Vehicles
Session Co-Chairs: Chi-Chih Chen, The Ohio State University; Kenneth 
Kolodziej, MIT Lincoln Laboratory

FR-A5.2A.1 08:00
Vehicle-Mounted STAR Antenna Isolation Performance
Kenneth Kolodziej, Bradley Perry, MIT Lincoln Laboratory, United States

FR-A5.2A.2 08:20
Two Arm Offset Fed Inverted-L Antenna for Vehicular HF Communications
Saurabh Sanghai, Maxim Ignatenko, Dejan Filipovic, University of Colorado Boulder, 
United States

FR-A5.2A.3 08:40
A Highly Efficient Car2Car-Multiband Rooftop Automotive Antenna
Miguel Angel Bueno Diez, Stefan Lindenmeier, University of the Bundeswehr 
Munich, Germany

FR-A5.2A.4 09:00
Bandwidth Enhancement of Platform-Mounted HF Antennas Using the 
Characteristic Modes Theory
Ting-Yen Shih, Nader Behdad, University of Wisconsin-Madison, United States

FR-A5.2A.5 09:20
Capacitively Loaded High Frequency Monopole Antenna for Vehicular 
Communications
Bradley Allen, Maxim Ignatenko, Dejan Filipovic, University of Colorado Boulder, 
United States

Break 09:40

FR-A5.2A.6 10:00
Study on Propagation Loss Characteristics Considering Car Antenna 
Position for Inter-vehicle Communications Using 700MHz Band at 
Intersection 
Suguru Imai, Kenji Taguchi, Takeshi Kawamura, Tatsuya Kashiwa, Kitami Institute 
of Technology, Japan

FR-A5.2A.7 10:20
Conformal Printed Traveling Wave Antenna Composed of Interdigital 
Capacitor Structure
Achmad Munir, Institut Teknologi Bandung, Indonesia; Cahya Edi Santosa, National 
Institute of Aeronautics and Space, Indonesia

FR-A5.2A.8 10:40
Slotted Patch Antennas with Wide Axial Ratio Beamwidth for Passive 
Keyless Entry System
Bo Yuan, Xiao Hong Zhang, Zhi Fang Hu, Guo Qing Luo, Hangzhou Dianzi University, 
China
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 Friday, July 24 08:00 - 11:40
 FR-A2.2A  Seymour

Recent Trends in Electromagnetic Theory
Session Co-Chairs: Daniel Sjöberg, LUND UNIVERSITY; Christophe Caloz, 
Ecole Polytechnique de Montreal

FR-A2.2A.1 08:00
A Complete Expansion Set for Free-Space Green Function Using 
Kontorovich-Lebedev Transform
Mohamed A. Salem, Christophe Caloz, Polytechnique de Montréal, Canada

FR-A2.2A.2 08:20
Quasi periodicity in moiré patterns and a numerical approximation 
method of dual weaves
Erik Sedhed, Andreas Ericsson, Niklas Wellander, Daniel Sjöberg, Lund University, 
Sweden

FR-A2.2A.3 08:40
Optical Theorem for Active Media
Edwin Marengo, Jing Tu, Northeastern University, United States

FR-A2.2A.4 09:00
Scattering Similarities and Differences in Space and Time Discontinuous 
Media
Mohamed A. Salem, Christophe Caloz, Polytechnique de Montréal, Canada

FR-A2.2A.5 09:20
Insights on the possibility of circuit representation for single Maxwell’s 
Equations
Carlo Andrea Gonano, Riccardo Enrico Zich, Politecnico di Milano, Italy

Break 09:40

FR-A2.2A.6 10:00
Magnetless Ring Circulator based on Nonreciprocal Phasers
Nima Chamanara, Christophe Caloz, Poly-Grames Research Center, Canada

FR-A2.2A.7 10:20
Scale Model Horizontal Halfwave Dipole
Peder Hansen, URS Corporation, United States; Vincent Acevedo, Jefferey Kagan, 
Wendy Goebel, Doeg Rodriguez, John D. Rockway, Space and Naval Warfare 
Systems Center, Pacific, United States

FR-A2.2A.8 10:40
A General Flat Lens Criterion
Mohammed Al Shakhs, University of British Columbia, Canada; Peter Ott, Heilbronn 
University, Germany; Henri Lezec, Center for Nanoscale Science and Technology, 
United States; Kenneth Chau, University of British Columbia, Canada

FR-A2.2A.9 11:00
The Excitation Efficiency of Surface Waves on a Reactive Surface by a 
Finite Vertical Aperture
JiXiang Wan, Xi’an Institute of Space Radio Technology, China; Kin Fai Tong, 
University College London, United Kingdom; ChunBang Wu, Xi’an Institute of Space 
Radio Technology, China

FR-A2.2A.10 11:20
Analytical Evaluation of EM Scattering from a Buried Elliptical Cylinder
Mohamed Nasr, Islam Eshrah, Essam Hashish, Cairo University, Egypt

B  Friday, July 24 08:00 - 09:40
 FR-UB.2A  McKenzie

Volume-Surface Integral-Equation Methods
Session Chair: Vladimir Okhmatovski, University of Manitoba

FR-UB.2A.1 08:00
An Internally Combined Volume-Surface Integral Equation for 3D Plasma 
Scatterers
Abdulkadir C. Yücel, Luis J. Gomez, Eric Michielssen, University of Michigan, United 
States

FR-UB.2A.2 08:20
Low-Frequency Stable Internally Combined Volume-Surface Integral 
Equation for 3D High-Contrast Scatterers
Luis J. Gomez, Abdulkadir C. Yücel, Eric Michielssen, University of Michigan, United 
States

FR-UB.2A.3 08:40
A Multiregion Integral-Equation Method for Antennas Implanted in 
Anatomical Human Models
Jackson White Massey, Fangzhou Wei, Ali Ender Yilmaz, University of Texas at 
Austin, United States

FR-UB.2A.4 09:00
Method of Moment Solution of Surface-Volume-Surface Electric Field 
Integral Equation for 2D TM and TE Scattering on a Penetrable Cylinders 
of Arbitrary Cross-Section
Farhad Sheikh Hosseini Lori, University of Manitoba, Canada; Anton Menshov, 
University of Texas at Austin, United States; Vladimir I. Okhmatovski, University 
of Manitoba, Canada

FR-UB.2A.5 09:20
Rotation of curl-conforming elements for a frequency stable application 
to the Surface Integral Equation
Jose M. Gil, Juan Zapata, Polithecnic University of Madrid, Spain; Rafael Gómez, 
University of Extremadura, Spain; Miguel A. Gonzalez de Aza, Polithecnic University 
of Madrid, Spain; Jesús Rubio, University of Extremadura, Spain; Jesús Garcia, 
Polithecnic University of Madrid, Spain
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B  Friday, July 24 08:00 - 11:40
 FR-UB.1A  Salon 1

Advances in FDTD Modeling and Applications
Session Co-Chairs: Susan Hagness, University of Wisconsin-Madison; Jean-
Pierre Berrenger, University of Manchester

FR-UB.1A.1 08:00
Propagation of arbitrarily high frequencies in the FDTD grid
Jean-Pierre Berenger, University of Manchester, United Kingdom

FR-UB.1A.2 08:20
FDTD Modelling of Electrically Thin Frequency Dependent Layers in 
Large-Scale Electromagnetic Problems
Kenan Tekbas, Fumie Costen, Jean-Pierre Berenger, University of Manchester, United 
Kingdom

FR-UB.1A.3 08:40
On the Computational Complexity of Polynomial Chaos Expansion for 
FDTD-Based Uncertainty Analyses
Sathya Ganta, Barry D. Van Veen, Susan C. Hagness, University of Wisconsin-
Madison, United States

FR-UB.1A.4 09:00
Sensitivity Analysis of Electromagnetic Structures in a Single FDTD 
Simulation
Costas D. Sarris, Hans-Dieter Lang, University of Toronto, Canada

FR-UB.1A.5 09:20
Accelerating Multiscale Finite-Difference Time-Domain Simulations 
through Model Order Reduction and CFL Limit Extension
Xihao Li, Microsemi, Canada; Piero Triverio, University of Toronto, Canada

Break 09:40

FR-UB.1A.6 10:00
A Novel Hybrid FDTD Technique for Efficient Solution of Multiscale 
Problems
Kapil Sharma, Kadappan Panayappan, Chiara Pelletti, Pennsylvania State University, 
United States; Raj Mittra, Pennsylvania State University; University of Central 
Florida, United States

FR-UB.1A.7 10:20
Efficient implicit-explict CN-LF time integration scheme for hybrid FDTD-
FETD
Qingtao Sun, Qiang Ren, Qing Huo Liu, Duke University, United States

FR-UB.1A.8 10:40
A Domain Decomposition FDTD Method for Scattering from Very Large 
Rough Surfaces
Zhi-Hong Lai, Jean-Fu Kiang, National Taiwan University, Taiwan; Raj Mittra, 
Pennsylvania State University, United States

FR-UB.1A.9 11:00
A Novel Hamiltonian Approach for Solving Maxwell-Schrodinger 
Equations
Yongpin Chen, University of Electronic Science and Technology of China, China; Wei 
E.I. Sha, Li Jun Jiang, University of Hong Kong, Hong Kong SAR of China; Min Meng, 
University of Electronic Science and Technology of China, China; Yumao Wu, Fudan 
University, China; Weng Cho Chew, University of Illinois at Urbana-Champaign, 
United States

FR-UB.1A.10 11:20
Analysis of Accuracy and Stability of A Novel FDTD Subgridding Algorithm 
by Introducing Nonuniform Grids to the Spatial Interfaces
Chih-Ming Kuo, Chih-Wen Kuo, National Sun Yat-Sen University, Taiwan

 Friday, July 24 08:00 - 12:00
 FR-A2.3A  Salon 2

Micro- and Nano-scale Electromagnetics
Session Co-Chairs: Douglas Werner, Pennsylvania State University; Juan 
Sebastian Gomez-Diaz, University of Texas as Austin

FR-A2.3A.1 08:00
Surface Plasmon Modes in Self-Biased Coupled Graphene-Coated Wires
Diego Correas-Serrano, Alejandro Alvarez-Melcon, Universidad Politécnica de 
Cartagena, Spain; Juan Sebastian Gomez-Diaz, Andrea Alù, University of Texas at 
Austin, United States

FR-A2.3A.2 08:20
Application of Graphene Nanoholes as a Terahertz Polarizer
S. Mohsen Raeis-Zadeh, Safieddin Safavi-Naeini, Terahertz Research Lab, Electrical 
and Computer Engineering, University of Waterloo, Canada

FR-A2.3A.3 08:40
HIE-FDTD Method for Simulating Tunable Terahertz Graphene Absorber
Meng-Lin Zhai, Hong-Li Peng, Shanghai Jiao Tong University, China; Wen-Yan Yin, 
Zhejiang University, China; Zhizhang (David) Chen, Dalhousie University, Canada

FR-A2.3A.4 09:00
Enhanced Surface Plasmonic Optical Absorption Engineering of 
Graphene: Simulation by Boundary-Integral Spectral Element Method
Jun Niu, Duke Unviersity, United States; Ma Luo, Wave Computation Technologies, 
United States; Jinfeng Zhu, Xiamen University, China; Qing Huo Liu, Duke Unviersity, 
United States

FR-A2.3A.5 09:20
Full-Wave Third Harmonic Generation Analyses of Graphene-Based 
Optoelectronic Devices
Jun Niu, Qing Huo Liu, Duke University, United States; Ma Luo, Wave Computation 
Technologies, United States

Break 09:40

FR-A2.3A.6 10:00
Room temperature Detection of Plasma Resonances using Multiple 2DEG 
Channels in HEMT
Shubhendu Bhardwaj, Siddharth Rajan, John L. Volakis, Ohio State University, 
United States

FR-A2.3A.7 10:20
Absorption Efficiency in Impedance Matched Infrared Dipole Antenna-
coupled Microbolometers
Yuancheng Xu, Brian Lail, Florida Institute of Technology, United States

FR-A2.3A.8 10:40
Metamaterial Emitters with Custom Angle-dependent Polarization 
Profiles in the Near-IR
Jeremy A. Bossard, Douglas H. Werner, Pennsylvania State University, United States

FR-A2.3A.9 11:00
Nematic Nanoparticle Arrays with Angle-selective Emissivity in the Near-
IR
Jeremy A. Bossard, Douglas H. Werner, Pennsylvania State University, United States

FR-A2.3A.10 11:20
A Magnetically Biased Graphene Based CPW Switch for Microwave 
Applications
Branko Bukvic, University of Belgrade, Serbia; Uros Jankovic, Djuradj Budimir, 
University of Westminster, United Kingdom

FR-A2.3A.11 11:40
A Design of SPDT Switch Using Graphene Device
Fan Yang, Xidong Wu, Xiang Guo, Yang Xu, Zhejiang University, China
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 Friday, July 24 08:00 - 11:20
 FR-A3.1A  Salon 3

Parallel and Special-processor Based Numerical Methods
Session Co-Chairs: Joe Kotulski, Sandia National Laboratories; Branislav 
Notaros, Colorado State University

FR-A3.1A.1 08:00
Efficient EM Scattering Analysis Based on MoM, HSS Direct Solver, and 
RRQR Decomposition
Ana Manic, Colorado State University, United States; François-Henry Rouet, Xiaoye 
Sherry Li, Lawrence Berkeley National Laboratory, United States; Branislav M. 
Notaros, Colorado State University, United States

FR-A3.1A.2 08:20
Adaptive, Scalable Domain Decomposition Methods for Surface Integral 
Equations
Brian MacKie-Mason, Zhen Peng, University of New Mexico, United States

FR-A3.1A.3 08:40
GPU Performance Estimation of Various Matrix Solve Operations for 
Application to 3D Planar MoM
Brian J. Rautio, Sonnet Software, United States; Vladimir I. Okhmatovski, University 
of Manitoba, Canada; Jay Kyoon Lee, Syracuse Univeristy, United States

FR-A3.1A.4 09:00
Efficient GPU Implementation of SBR for Fast Computation of Composite 
Scattering from Electrically Large Target over a Randomly Rough Surface
Pengcheng Gao, Xiaobing Wang, Zichang Liang, Wei Gao, Science and Technology 
on Electromagnetic Scattering Laboratory, China

FR-A3.1A.5 09:20
Solution of EM Problems Using Hybrid Parallel CPU/GPU Implementation 
of Higher-Order MoM
Zhongchao Lin, Yan Chen, Yu Zhang, Shugang Jiang, Xunwang Zhao, Xidian 
University, China

Break 09:40

FR-A3.1A.6 10:00
Wireless Channel Modeling using GPU-based 3D Ray-Tracing
Collin Joseph, Ahmed Abdellatif, Ahmed Nashed, Luyao Chen, Gholamreza Rafi, 
Safieddin Safavi-Naeini, University of Waterloo, Canada

FR-A3.1A.7 10:20
A Highly Efficient Communication Avoiding LU Algorithm for Methods 
of Moments
Yu Zhang, Yan Chen, Guanghui Zhang, Xunwang Zhao, Yong Wang, Zhongchao Lin, 
Xidian University, China

FR-A3.1A.8 10:40
Parallel Out-of-core Higher-Order Method of Moments Accelerated by 
Graphics Processing Units
Yan Chen, Zhongchao Lin, Yu Zhang, Shugang Jiang, Xunwang Zhao, Xidian 
University, China

FR-A3.1A.9 11:00
Analysis of Airborne Array Using Parallel Out-of-core Higher-Order DDM-
MoM Solver
Yanyan Li, Yu Zhang, Zhongchao Lin, Yong Wang, Xunwang Zhao, Xidian University, 
China

 Friday, July 24 08:00 - 09:40
 FR-A3.2A  Oak 1/2

Hybridization of Numerical Methods and High-Frequency 
Techniques
Session Chair: Vladimir Okhmatovski, University of Manitoba

FR-A3.2A.1 08:00
Enhancing the Accuracy of Hybrid SBR/MoM Method Based on New 
Interaction
Xiaowei Mei, Hai Lin, State Key Laboratory of CAD&CG, Zhejiang University, China

FR-A3.2A.2 08:20
Efficient Propagation Modeling in Railway Environments using a Hybrid 
Vector Parabolic Equation/Ray-Tracing Method
Xingqi Zhang, Neeraj Sood, University of Toronto, Canada; Joseph Siu, Thales 
Canada Transportation Solutions, Canada; Costas D. Sarris, University of Toronto, 
Canada

FR-A3.2A.3 08:40
A Hybrid Method of Analysis of Shaped Dielectric Lens Antennas
Ravishankar Sankaranarayanan, Mahesh Appajappa, R V College of Engineering, 
India

FR-A3.2A.4 09:00
Hybridization of PEPA, EPA and PO for Analysis of Large Finite Antenna 
Array with Perfect Electrically Conducting Object
Kaizhi Zhang, Jun Ouyang, Feng Yang, University of Electronic Science and 
Technology of China, China

FR-A3.2A.5 09:20
Efficient 3D Forward Modeling of GPR Scattering from Rough Ground
Mohammad Tajdini, Borja Gonzalez-Valdes, Jose Angel Martinez Lorenzo, Ann 
Morgenthaler, Carey Rappaport, Northeastern University, United States

 Friday, July 24 10:00 - 11:00
 FR-A3.3A  Oak 1/2

Other Numerical Methods II
Session Chair: Lijun Jiang, The University of Hong Kong

FR-A3.3A.1 10:00
Analytical Solution of Radiation by a Hertzian Dipole Near an Electrically 
Large Layered Spheroid
Chang Liu, Guneet Kaur, Ali E. Yilmaz, University of Texas at Austin, United States

FR-A3.3A.2 10:20
Robust Computation of Geoelectric Potentials in Cylindrically Stratified 
Anisotropic Earth Formations
Haksu Moon, Kamalesh Sainath, Fernando Teixeira, Ohio State University, United 
States; Burkay Donderici, Halliburton Sensor Physics and Technology, United States

FR-A3.3A.3 10:40
Electromagnetic Characterization for Graphene by the PEEC Method
Ying S. Cao, Li Jun Jiang, University of Hong Kong, Hong Kong SAR of China
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F  Friday, July 24 08:00 - 09:40
 FR-UF.1A  Cypress 2

Subsurface Remote Sensing
Session Co-Chairs: Lisa Zurk, Portland State University; Zhiru Yu, Duke 
University
FR-UF.1A.1 08:00
Spectral Solution for EM Fields in Locally-Tilted, Planar-Stratified Media 
with Arbitrary Anisotropic and Lossy Layers
Kamalesh Sainath, Fernando Teixeira, Ohio State University, United States

FR-UF.1A.2 08:20
Application of BCGS-FFT and Distorted Born Approximation for Hydraulic 
Fracturing detection and imaging
Yuan Fang, Duke University, United States; Jianyang Zhou, Xiamen University, 
China; Zhiru Yu, Yunyun Hu, Qing Huo Liu, Duke University, United States

FR-UF.1A.3 08:40
Enhanced Subsurface Sensing with Nanoparticles as Contrast Agents for 
Oil Industry
Yunyun Hu, Wenji Zhang, Qing Huo Liu, Duke University, United States

FR-UF.1A.4 09:00
Fast Calculation of the Response of Multicomponent Induction Logging 
Tool for Hydraulic Fracture and Its Mapping
Junwen Dai, Qing Huo Liu, Duke University, United States

FR-UF.1A.5 09:20
Terahertz Scattering from Contaminants Embedded in Textile Rope and 
Sling Materials
Scott Schecklman, Lisa Zurk, Gabriel Kniffin, Portland State University, United States

F  Friday, July 24 10:00 - 11:40
 FR-UF.2A  Cypress 2

Ionospheric Propagation
Session Co-Chairs: Wayne Scales, Virginia Tech; Stephen Lynch, SPAWAR

FR-UF.2A.1 10:00
Identification of the Plasma Instabilities Responsible for Mid-Latitude 
Decameter-Scale Ionospheric Irregularities
Wayne Scales, Ahmed Eltrass, Virginia Polytechnic Institute and State University, 
United States; Philip Erickson, MIT Haystack Observatory, United States; John 
Ruohoniemi, Joseph Baker, Virginia Polytechnic Institute and State University, 
United States

FR-UF.2A.2 10:20
Estimating critical ionosphere parameters from received, wideband HF 
signals
Stephen Lynch, Space and Naval Warfare Systems Center, Pacific, United States

FR-UF.2A.3 10:40
Using GPS TEC Measurements to Model Ionospheric Variability with Local 
Oceanic Tidal Modes
Edward Bertot, Stephen Lynch, Space and Naval Warfare Systems Center, Pacific, 
United States; Dan Lubin, University of California, San Diego, United States

FR-UF.2A.4 11:00
A Statistical Analysis of the Performance of High Frequency (HF) 
Propagation Prediction Models in the Arctic Region
Racheal Athieno, Periyadan Jayachandran, University of New Brunswick, Canada

FR-UF.2A.5 11:20
GPS- Slips during magnetic storms at high latitudes.
Victor Zakharov, M. V. Lomonosov Moscow State University, Russian Federation; 
Yuriy Yasukevich, Institute of Solar-Terrestrial Physics Russian Academy of Sciences, 
Siberian Branch, Russian Federation; Maria Titova, Pushkov Institute of Terresteral 
Magnetizm, Ionosphere and Radio wave propagation of the Russian Academe of 
Science, Russian Federation

K  Friday, July 24 08:00 - 09:40
 FR-UK.1A  Cypress 1

Electromagnetic Dosimetry and Exposure Assessment
Session Co-Chairs: Francisco Falcone, Universidad Pública de Navarra; 
Jeremie Bourqui, University of Calgary
FR-UK.1A.1 08:00
Human Exposure to RF Fields from a LTE Femtocell in an Office
Hsing-Yi Chen, Shu-Huan Wen, Yuan Ze University, Taiwan

FR-UK.1A.2 08:20
Dosimetric Assessment of Radiofrequency Power Leakage from 
Microwave Ovens in Complex Scenarios
Peio Lopez-Iturri, Universidad Pública de Navarra, Spain; Silvia de Miguel-Bilbao, Health Institute 
Carlos III, Spain; Erik Aguirre, Leire Azpilicueta, Universidad Pública de Navarra, Spain; Victoria 
Ramos, Health Institute Carlos III, Spain; Francisco Falcone, Universidad Pública de Navarra, Spain

FR-UK.1A.3 08:40
Exposure Assessment from s-Health Solutions Based on WLAN/WBAN 
Systems
Erik Aguirre, Public University of Navarre, Spain; Silvia de Miguel-Bilbao, Health Institute Carlos III, 
Spain; Peio Lopez-Iturri, Leire Azpilicueta, Public University of Navarre, Spain; José Roldán, Victoria 
Ramos, Health Institute Carlos III, Spain; Francisco Falcone, Public University of Navarre, Spain

FR-UK.1A.4 09:00
Design and Fabrication of a Dynamic Heart Model for Ultra Wideband 
Transmission Systems
Marcel Seguin, Jeremie Bourqui, Elise C. Fear, Michal Okoniewski, University of Calgary, Canada

FR-UK.1A.5 09:20
3-D Simulations for Pharmaceutical Materials Exposure in Reverbaration 
Chamber
Sullivan Derenne, Philippe De Doncker, Université Libre de Bruxelles, Belgium

K  Friday, July 24 10:00 - 11:40
 FR-UK.2A  Cypress 1

Biological Materials Spectroscopy
Session Co-Chairs: Greg Bridges, University of Manitoba; Souren 
Shamsinejad, University of Alberta
FR-UK.2A.1 10:00
THz Spectroscopic Response of Brain Tissue Exhibiting Alzheimer’s 
Disease
Ogan Gurel, Samsung Electronics, Republic of Korea; Woon-Gi Yeo, Niru K. Nahar, 
Norman L. Lehman, Ohio State University, United States; Minseok Kim, Sungchan 
Park, Samsung Electronics, Republic of Korea; Kubilay Sertel, Ohio State University, 
United States

FR-UK.2A.2 10:20
Average Dielectric Properties of the Human Breast from Ultra Wide Band 
Transmission Measurements
Jeremie Bourqui, Elise C. Fear, University of Calgary, Canada

FR-UK.2A.3 10:40
Effect of Temperature on Glucose-dependent Dielectric Properties of 
Blood Plasma
Tuba Yilmaz, Mitos Medical Technologies, Turkey; Ibrahim Akduman, Istanbul 
Technical University, Turkey

FR-UK.2A.4 11:00
Patient Specific 3D Tissue Mimicking Gels
Anna Purser, Mustafa Asili, Erdem Topsakal, Mississippi State University, United 
States

FR-UK.2A.5 11:20
Dielectric Properties of CHO Cells Obtained Using a Microwave 
Interferometer Based Dielectrophoresis Cytometer
Elham Salimi, Katrin Braasch, Michael Butler, Douglas Thomson, Greg Bridges, 
University of Manitoba, Canada
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Friday, July 24, 09:20 - 11:20 Stanley Park Foyer
Session Co-Chairs: Trevor Cameron, University of Toronto; Liang 
Liang, University of Toronto
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 Friday, July 24 09:20 - 11:20
 FRP-A1.1A  Stanley Park Foyer

Printed Circuits and Front-Ends

FRP-A1.1A.1 Board 1
Wideband Digital 5-bit Phase Shifters for Wideband Phased Arrays
Hongzhao, Ray Fang, Ramanan Balakrishnan, Koen Mouthaan, National University 
of Singapore, Singapore; Régis Guinvarc’h, SONDRA, Supélec, France

FRP-A1.1A.2 Board 2
Signal-Interference RF Wide-Band Bandpass Filters Using Half-Mode 
Substrate-Integrated-Waveguide (HM SIW) Directional Couplers
Roberto Gomez-Garcia, Jose-Maria Munoz-Ferreras, University of Alcala, Spain; 
Dimitra Psychogiou, Dimitrios Peroulis, Purdue University, United States

FRP-A1.1A.3 Board 3
A Multilayer SIW-CPW Transition Junction for Efficient MM-Wave Phased 
Array Applications
Wael M. Abdel-Wahab, C-COM Satellite Systems Inc., Canada; Hussam Al-Saedi, 
Mohmmadbagher Fereidani, Safieddin Safavi-Naeini, University of Waterloo, 
Canada

FRP-A1.1A.4 Board 4
Broadband Phase Shifter for K- and Ka- Bands Beam-Steering Networks
Abdulrahman Alaqeel, Sultan Almorqi, Mohammad Algassim, King Abdulaziz City for 
Science and Technology, Saudi Arabia; Osama Haraz, Saleh Alshebeili, Abdel-Razik 
Sebak, King Saud University, Saudi Arabia

FRP-A1.1A.5 Board 5
A tri-band bandstop filter with sharp rejection and controllable bandstop 
frequencies
Liang Liu, Ronghong Jin, Xudong Bai, Yezheng Li, Xianling Liang, Junping Geng, 
Chong He, Shanghai Jiao Tong University, China

B  Friday, July 24 09:20 - 11:20
 FRP-UB.1A  Stanley Park Foyer

Filter Design, Transitions and Feeding Networks

FRP-UB.1A.1 Board 6
A Novel Bandpass Filter Based on Substrate Integrated Waveguide
Aqeel Ahmad Qureshi, David M. Klymyshyn, Waqas Mazhar, University of 
Saskatchewan, Canada

FRP-UB.1A.2 Board 7
Selectivity Improvement in Dual-Band Band Pass Filter by Coupled 
Complementary Split Ring Resonators
Azzeddin Naghar, Ana Alejos, University of Vigo, Spain; Francisco Falcone, Public 
University of Navarra, Spain; Otman Aghzout, Abdelmalek Essaadi University, 
Morocco; Manuel Sanchez, University of Vigo, Spain

FRP-UB.1A.3 Board 8
Optically Transparent Compact 4×4 Butler Matrix
Ousama Abu Safia, Larbi Talbi, University of Quebec in Outaouais, Canada; Khelifa 
Hettak, Communications Research Centre Canada, Canada; Mustapha Yagoub, 
University of Ottawa, Canada

FRP-UB.1A.4 Board 9
Fast and Accurate Simulation of Coaxial-Fed Antennas Using Full-Wave 
and Asymptotic Computational Methods
Hipolito Gomez-Sousa, Marcos Arias-Acuña, University of Vigo, Spain; Jose Angel 
Martinez Lorenzo, Northeastern University, United States; Oscar Rubiños-Lopez, 
University of Vigo, Spain; Thomas Jost, German Aerospace Center (DLR), Germany; 
Georg Strauss, Munich University of Applied Sciences, Germany

FRP-UB.1A.5 Board 10
Design of a New Dual-Band Balun
Andres Li, Mi Zhou, Bayaner Arigong, Jin Shao, Han Ren, Jun Ding, Hualiang Zhang, 
University of North Texas, United States

FRP-UB.1A.6 Board 11
Design of a Q-Band 0.18-μm CMOS Band-Pass Attenuator
Juseok Bae, Kyoungwoon Kim, Cam Nguyen, Texas A&M University, United States

FRP-UB.1A.7 Board 12
Compact Multi-Layer Wilkinson Power Divider for Wideband Phased 
Arrays
Sean Goldberger, Texas A&M University, United States; David Chung, Jennifer 
Haines, Bit Systems, United States; Kai Chang, Texas A&M University, United States
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B  Friday, July 24 09:20 - 11:20
 FRP-UB.2A  Stanley Park Foyer

Propagation Phenomena and Effects

FRP-UB.2A.1 Board 13
What does the Ashkin-Dziedzic experiment reveal about the 
electromagnetic force density in matter?
Max Bethune-Waddell, Kenneth Chau, University of British Columbia-Okanagan, 
Canada

FRP-UB.2A.2 Board 14
Bandwidth and Low-frequency Effects on Brillouin Precursors
Muhammad Dawood, New Mexico State University, United States; Ana Alejos, 
University of Vigo, United States

FRP-UB.2A.3 Board 15
Cut-off Characteristics of the Normal TE0n Modes in the Circular 
Waveguide with a Dielectric Cylinder and an Azimuthally Magnetized 
Ferrite Toroid
Georgi Nikolov Georgiev, University of Veliko Tirnovo, Bulgaria; Mariana Nikolova 
Georgieva-Grosse, Consulting and Researcher in Physics and Computer Sciences, 
Germany

FRP-UB.2A.4 Board 16
An Investigation on the Surface Wave Characteristics at 2.4 and 60 GHz 
for On-Body Communications
Khaleda Ali, Alessio Brizzi, Yang Hao, Queen Mary University of London, United 
Kingdom

FRP-UB.2A.5 Board 17
Realization of Cyber-Security for IEEE 802.15-Based Wireless Sensors by 
Controlling the Propagation of RF Signals
Joseph Meador, Jinxi Chen, Yen B. Le, Sungkyun Lim, Georgia Southern University, 
United States

B  Friday, July 24 09:20 - 11:20
 FRP-UB.3A  Stanley Park Foyer

RFID Antennas, Systems and Applications

FRP-UB.3A.1 Board 18
Near-Field Coupled RFID Tag for Carbon Dioxide Concentration Sensing
Sharmistha Bhadra, Douglas Thomson, Greg Bridges, University of Manitoba, 
Canada

FRP-UB.3A.2 Board 19
Effect of Ground Plane Spacing on Bandwidth for Serrated Slot RFID 
Antennas
Matthew Young, Jennifer Bernhard, University of Illinois at Urbana-Champaign, 
United States

FRP-UB.3A.3 Board 20
Quasi-isotropic electrically small antennas for UHF-RFID passive tags 
based on 2-turns spiral resonators
Ferran Paredes, Pau Aguilà, Simone Zuffanelli, Gerard Zamora, Ferran Martin, Jordi 
Bonache, Universitat Autònoma de Barcelona, Spain

FRP-UB.3A.4 Board 21
RFID-Enabled Autonomous Logistics Management (REALM) Experiment 
on the International Space Station
Patrick Fink, James Broyan, Phong Ngo, Timothy Kennedy, Lazaro Rodriguez, Haley 
Boose, Gregory Lin, Andrew Chu, Shelley Baccus, NASA Johnson Space Center, United 
States; Gary Grobe, Wayne Cope, John Dusl, Jacobs Technology, Inc., United States

FRP-UB.3A.5 Board 22
A Reconfigurable Antenna Subsystem for the RFID Applications by Using 
Phased Array Antennas
Hsi-Tseng Chou, Ming-Yu Lee, Chia-Te Yu, Yuan Ze University, Taiwan; Chang-Fa Yang, 
National Taiwan University of Science and Technology, Taiwan

FRP-UB.3A.6 Board 23
Novel Adaptive Sliding Window Algorithm Reducing Latency for Multi-Tag 
Chipless RFID Systems
Ahmed El-Awamry, Maher Khaliel, Abdelfattah Fawky, Mohamed El-Hadidy, Thomas 
Kaiser, Duisburg-Essen University, Germany

FRP-UB.3A.7 Board 24
A mm-Wave RFID System based on the EPC-Gen2 Protocol
Philipp Freidl, Michael Gadringer, Graz University of Technology, Austria; Ulrich 
Mühlmann, NXP Semiconductors, Austria; Gerald Holweg, Infineon Technologies 
Austria AG, Austria; Wolfgang Bösch, Graz University of Technology, Austria

FRP-UB.3A.8 Board 25
UHF RFID Reader Antenna with Spatial and Polarization Receive Diversity
Chan-Hee Park, Eun-Suk Yang, Hae-Won Son, Chonbuk National University, Republic 
of Korea; Won-Kyu Choi, Chan-Won Park, Electronics and Telecommunications 
Research Institute (ETRI), Republic of Korea

FRP-UB.3A.9 Board 26
Enhancement of ITS application of RFID technology by means of radar 
techniques.
Carolina Alcaraz, Universidad Nacional de Colombia, Colombia; Juan Vicente 
Balbastre, Universitat Politècnica de València, Spain; Jose Félix Vega, Universidad 
Nacional de Colombia, Colombia
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B  Friday, July 24 09:20 - 11:20
 FRP-UB.4A  Stanley Park Foyer

Scattering, Diffraction and Rough Surface Scattering

FRP-UB.4A.1 Board 27
Analysis and Numerical Solution of Electromagnetic Scattering from 
Multiple Cavities
Aihua Wood, Air Force Institute of Technology, United States

FRP-UB.4A.2 Board 28
Sensitivity Analysis of Hydraulic Fracture in Open and Cased Holes Using 
Numerical Mode Matching Method
Junwen Dai, Qing Huo Liu, Duke University, United States

FRP-UB.4A.3 Board 29
Time-Domain Response of Parity-Time Symmetric Structures: Causality, 
Stability and Bandwidth Considerations
Dimitrios Sounas, Romain Fleury, Andrea Alù, University of Texas at Austin, United 
States

FRP-UB.4A.4 Board 30
Limitations and Alternatives Concerning Convex PML Absorbers
Kamalesh Sainath, Fernando Teixeira, Ohio State University, United States

FRP-UB.4A.5 Board 31
High Resolution Terajets Using 3D Dielectric Cuboids
Víctor Pacheco-Peña, Miguel Beruete, Universidad Pública de Navarra, Spain; Miguel 
Navarro-Cía, Imperial College London, United Kingdom; Igor V Minin, Oleg V Minin, 
Siberian State Academy of Geodesy, Russian Federation

FRP-UB.4A.6 Board 32
A Generalized Scattering Matrix Approach for Using Transformation 
Electromagnetics to Design Electromagnetic Devices
Yuda Zhou, Pennsylvania State University, United States; Raj Mittra, Pennsylvania 
State University; University of Central Florida, United States

FRP-UB.4A.7 Board 33
Accelerating Solution of Rough Surface Scattering Problems by using 
the UV Technique in conjunction with the Characteristic Basis Function 
Method and the Adaptive Cross Approximation
Chao Li, University of Jinan, China; University of Central Florida, United States; Raj 
Mittra, University of Central Florida, United States

FRP-UB.4A.8 Board 34
Subdiffraction-Scale Surface Roughness Impact upon Spectroscopic 
Microscopy Detection of Internal Refractive Index Fluctuations: 
Applications to Early-State Cancer Detection
Di Zhang, Northwestern University, United States; Ilker Capoglu, Halliburton Co., 
United States; Lusik Cherkezyan, Hariharan Subramanian, Allen Taflove, Vadim 
Backman, Northwestern University, United States

B  Friday, July 24 09:20 - 11:20
 FRP-UB.5A  Stanley Park Foyer

Wireless Communications and Sensor Networks

FRP-UB.5A.1 Board 35
Analysis of Wireless Sensor Network Performance Embedded in 
Motorcycle Communication System.
Jose Javier Martinez, Peio Lopez-Iturri, Erik Aguirre, Leire Azpilicueta, Universidad 
Pública de Navarra, Spain; Achilleas Papageorgiou, Constantinos Patsakis, Achilleas 
Papageorgiou, University of Piraeus, Greece; Agusti Solanas, Rovira i Virgili 
University, Spain; Francisco Falcone, Universidad Pública de Navarra, Spain

FRP-UB.5A.2 Board 36
Performance Analysis of Heterogeneous Wireless Networks in Complex 
Indoor Scenarios
Peio Lopez-Iturri, Erik Aguirre, Leire Azpilicueta, Francisco Falcone, Public University 
of Navarre, Spain

FRP-UB.5A.3 Board 37
A Coherent RF Repeater for Distributed Communications
Thomas Comberiate, Kojo Zilevu, Jason Hodkin, Jeffrey Nanzer, Johns Hopkins 
University Applied Physics Laboratory, United States

FRP-UB.5A.4 Board 38
Ultra Wideband Two-Way Time-of-Flight Distance Measurement Provides 
Sub-Centimeter Range Measurement Accuracy
Alan Petroff, Time Domain, United States

FRP-UB.5A.5 Board 39
Detection of Malicious Base Station Attacks Through the Carrier Analysis
Diego Fernández, Ana Alejos, Manuel García Sanchez, University of Vigo, Spain

FRP-UB.5A.6 Board 40
RF Displacement and Strain Sensing System for Wireless Structural 
Health Monitoring
Burak Ozbey, Bilkent University, Turkey; Ozgur Kurc, Middle East Technical University, 
Turkey; Hilmi Volkan Demir, Vakur B. Ertürk, Ayhan Altintas, Bilkent University, 
Turkey

FRP-UB.5A.7 Board 41
Neighbour Cell List Optimization Based on Cooperative Q-learning and 
Reinforced Back-Propagation Technique
Sanyat Hoque, Fahim Salauddin, Atiqur Rahman, North South University, 
Bangladesh

FRP-UB.5A.8 Board 42
HetNet Performance Analysis with Asynchronous ABSF Configuration 
employing Horizontal Sector Offset Scheme
Sayedur Rahman, Azizuddin Ahmed, Fahim Salauddin, Atiqur Rahman, North South 
University, Bangladesh



154

FR
-A

M

C  Friday, July 24 09:20 - 11:20
 FRP-UC.1A  Stanley Park Foyer

Analysis of Radar and Imaging Systems

FRP-UC.1A.1 Board 43
Mythbusting: Exploring Common Misconceptions about the Ambiguity 
Function
Dylan Eustice, Charles Baylis, Baylor University, United States; Lawrence Cohen, 
Naval Research Laboratory, United States; Robert Marks, Baylor University, United 
States

FRP-UC.1A.2 Board 44
Aspects of Digital Beam Forming Errors for Radar and Communication 
Systems
James Conroy, Virginia Polytechnic Institute and State University, United States; 
Amir Zaghloul, Virginia Polytechnic Institute and State University / Army Research 
Laboratory, United States

FRP-UC.1A.3 Board 45
A Cognitive Spatial Learning Control System for Volumetric Random 
Arrays
Jeffrey Jensen, Gregory Huff, Texas A&M University, United States

FRP-UC.1A.4 Board 46
Integration of Propagation Modelling Assets for Enhancing Spectrum 
Sensing Capabilities in Cognitive Communication Networking
Farhan Qazi, Asutosh Das, Zhengqing Yun, Magdy F. Iskander, University of Hawaii, 
United States

FRP-UC.1A.5 Board 47
A novel imaging algorithm for frequency modulated continuous wave 
circular trace scanning synthetic aperture radar 
Yi Liao, Duke University, United States; Mengdao Xing, Zheng Bao, Xidian University, 
China; Qing Huo Liu, Duke University, United States

FRP-UC.1A.6 Board 48
Single-channel SAR-GMTI Processing with Low Pulse Repetition Frequency
Yi Liao, Jiang Qian, Mengdao Xing, Zheng Bao, Xidian University, China

FRP-UC.1A.7 Board 49
Phase Characterization of an 8-Channel On-site Coding Receiver for 
Digital Beamforming
Satheesh Bojja Venkatakrishnan, Abe A. Akhiyat, Elias A. Alwan, Waleed Khalil, John 
L. Volakis, Ohio State University, United States

FRP-UC.1A.8 Board 50
Satellite Communications with NRAO Green Bank Antennas
H. Alyson Ford, John Ford, Galen Watts, National Radio Astronomy Observatory, 
United States

FRP-UC.1A.9 Board 51
Modeling of plasmonic coatings in RCS computations
Paul Soudais, Dassault Aviation, France; Carol Saint-Flour, Olivier Vacus, CEA, France

FRP-UC.1A.10 Board 52
A new Air Target Parameters Estimation under Jamming and Clutter 
Effect Based on SOKT/IFrRT in Airborne Radar
Amir Almslmany, Caiyun Wang, Qunsheng Cao, Nanjing University of Aeronautics 
and Astronautics, China

 Friday, July 24 13:20 - 15:20
 FR-SP.1P Special Session Salon A

International Collaborations on Next-Generation Radio 
Astronomical Instrumentation III
Session Co-Chairs: David Davidson, Stellenbosch University; Karl F. 
Warnick, Brigham Young University

FR-SP.1P.1 13:20
Single Feed Circularly Polarized Half E-Shaped Array: a Compact 
Assembly for Dual-Band Direct-to-Earth Communications in Mars Rovers
Jean Paul Santos, Yahya Rahmat-Samii, University of California, Los Angeles, United 
States; Neil Chamberlain, Richard Hodges, Jet Propulsion Laboratory, United States

FR-SP.1P.2 13:40
Analysis of Very Large Radio Telescope Antennas Using Multilevel 
Physical Optics Algorithm
Christine Letrou, TELECOM SudParis, France; Vladimir Khaikin, Special Astrophysical 
Observatory, RAS, Russian Federation; Amir Boag, Tel Aviv University, Israel

FR-SP.1P.3 14:00
Broadband VHF Radiometry with a Notch-Filtered Antenna Exhibiting a 
Large Impedance Mismatch
Richard Tillman, Steven Ellingson, Virginia Polytechnic Institute and State University, 
United States

FR-SP.1P.4 14:20
A Multi-Feature Visibility Processing Algorithm for Radio Interferometric 
Imaging
Mu-Min Chiou, Jean-Fu Kiang, National Taiwan University, Taiwan; Raj Mittra, 
Pennsylvania State University, United States

FR-SP.1P.5 14:40
Directivity optimization of a Log-periodic Antenna for the SKA-AAMid 
Instrument
Edgar Colin-Beltran, Eloy de Lera Acedo, University of Cambridge, United Kingdom

FR-SP.1P.6 15:00
Normalized Plane Wave Spectra: Quantification of Measured Near-Field 
Distributions for the ISS-RapidScat using Measured Far-field Patterns
Yahya Rahmat-Samii, University of California, Los Angeles, United States; Luis 
Amaro, Jet Propulsion Laboratory, United States; Joshua Kovitz, University of 
California, Los Angeles, United States

End of Friday Morning Interactive Forum
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 Friday, July 24 13:20 - 16:00
 FR-SP.2P Special Session Salon B

Fundamental Considerations of Electromagnetic Energy 
and Interactions: Theory and Applications
Session Co-Chairs: Yahya Antar, Royal Military College, Canada; Said 
Mikki, Royal Military College, Canada

FR-SP.2P.1 13:20
Conservation of reactive EM energy in reactive time
Gerald Kaiser, Center for Signals and Waves, United States

FR-SP.2P.2 13:40
Time Domain Scheme for Stored Energy Evaluation
Miloslav Capek, Lukas Jelinek, Czech Technical University in Prague, Czech Republic; 
Guy A. E. Vandenbosch, KU Leuven, Belgium; Pavel Hazdra, Czech Technical 
University in Prague, Czech Republic

FR-SP.2P.3 14:00
Stored electromagnetic energy expressed in the fields, currents, and 
input impedance
Mats Gustafsson, Lund University, Sweden

FR-SP.2P.4 14:20
Reactive, Localized, and Stored Energies: The Fundamental Differences 
and Proposals for New Experiments
Said Mikki, Yahia M.M. Antar, Royal Military College of Canada, Canada

FR-SP.2P.5 14:40
Power & Energy Relations for Macroscopic Dipolar Continua
Arthur Yaghjian, EM Research Consultant, United States

Break 15:00

FR-SP.2P.6 15:20
Eigenmode Expansion and Mode-Matching Analysis of Bessel Beam 
Launchers
Jason Heebl, Anthony Grbic, University of Michigan, United States

FR-SP.2P.7 15:40
Antenna Positioning Using Angular Momentum of Electromagnetic Fields
BaiYang Liu, Yuehui Cui, RongLin Li, South China University of Technology, China

 Friday, July 24 13:20 - 17:00
 FR-A1.1P  Salon C

Multi-band Antennas for Mobile Devices
Session Co-Chairs: When-Shan Chen, Southern Taiwan University of 
Science and Technology; Hisamatsu Nakano, Hosei University

FR-A1.1P.1 13:20
Inverted LFFL Card Antenna for Quadband Operation
Hisamatsu Nakano, Yusuke Kobayashi, Junji Yamauchi, Hosei University, Japan

FR-A1.1P.2 13:40
A Bezeless-Enabling Antenna for Ultra-Thin Tablet Computer Applications
Hao-Han Hsu, Intel Corporation, United States

FR-A1.1P.3 14:00
Design of A Slotted-Patch Microstrip Antenna for Mobile Terminals
Masood Ur-Rehman, Shyqyri Haxha, University of Bedfordshire, United Kingdom

FR-A1.1P.4 14:20
Multipolarized/Multi-Band Orthogonal MIMO Antenna For WiFi and 
WiMax Applications
Omer Arabi, Glyndwr University, United Kingdom; Nazar Ali, Khalifa University, 
United Arab Emirates; Peter Excell, Glyndwr University, United Kingdom; Abdul 
Muhsin AlTimimi, University of Technology, Iraq; Raed Abd-Alhameed, University 
of Bradford, United Kingdom

FR-A1.1P.5 14:40
Multiband broadband asymmetric bow-tie antenna for Tablet computer 
applications
I-Fong Chen, Chia-Mei Peng, Su-Me Shen, Wei-Chen Lin, Jinwen University of Science 
and Technology, Taiwan

Break 15:00

FR-A1.1P.6 15:20
A Hybrid PIFA/Loop WLAN Antenna
Hanyang Wang, Lijun Ying, Huiliang Xu, Lina Chen, Chienming Lee, Xuefei Zhang, 
Huawei Technologies, China; Yi Huang, University of Liverpool, United Kingdom

FR-A1.1P.7 15:40
Compact and Multiband Dielectric Resonator Antenna for Mobile 
Terminals
Yiheng Diao, Ming Su, Yuanan Liu, Shulan Li, Weimin Wang, Beijing University of 
Posts and Telecommunications, China

FR-A1.1P.8 16:00
A Novel Multiband Slot Antenna for WLAN/4G/WiMAX Applications
Zimu Yang, Hou Zhang, Air Force Engineering University, China; Ying Jian, Liyin Jia, 
Electronic Systems Engineering Corporation of China, China

FR-A1.1P.9 16:20
Dual-band Omnidirectional Monopole/Dielectric Resonator Antenna Fed 
by SICL
Xiaowei Zhang, Haiming Wang, Chen Yu, Qi Wu, Wei Hong, Southeast University, 
China

FR-A1.1P.10 16:40
A Multi-Band Planar Inverted-F antenna for Wireless Communications 
Applications
Bahareh Mansouri, Zaker Hossein Firouzeh, Reza Safian, Isfahan University of 
Technology, Iran
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B  Friday, July 24 13:20 - 17:00
 FR-UB.1P  Salon D

Design and Applications of Metasurfaces
Session Co-Chairs: Ariel Epstein, University of Toronto; Gurkan Gok, 
University of Michigan

FR-UB.1P.1 13:20
Impedance Matched Anisotropic Media Interfaces for Controlling 
Electromagnetic Waves
Gurkan Gok, Anthony Grbic, University of Michigan, United States

FR-UB.1P.2 13:40
Modelling and Measurement of Cascaded Tensor Impedance Surfaces For 
Polarization Control
Michael Selvanayagam, George V. Eleftheriades, University of Toronto, Canada

FR-UB.1P.3 14:00
Rigorous Analysis of Sinusoidally-modulated Anisotropic Reactance 
Surfaces: Theory and Application to the Design of Modulated 
Metasurface Antennas
Francesco Caminita, Enrica Martini, Stefano Maci, University of Siena, Italy

FR-UB.1P.4 14:20
GPOF Extraction of Complex Leaky Wave Wavenumbers for Metasurfaces 
with Axially Symmetric Modulation
Alice Benini, Gabriele Minatti, Francesco Caminita, Enrica Martini, Stefano Maci, 
University of Siena, Italy

FR-UB.1P.5 14:40
Advances in Transformation Electromagnetics Devices Based on Tensor 
Impedance Surfaces
Amit Patel, HRL Laboratories, LLC, United States

Break 15:00

FR-UB.1P.6 15:20
Ray-oriented design of Huygens metasurfaces for multiple source 
excitation
Ariel Epstein, George V. Eleftheriades, University of Toronto, Canada

FR-UB.1P.7 15:40
350 GHz Holographic Surface for Single- and Multi-focusing
Sergei A Kuznetsov, Mikhail A Astafev, Novosibirsk State University, Russian 
Federation; Miguel Beruete, Universidad Pública de Navarra, Spain; Miguel Navarro-
Cía, Imperial College London, United Kingdom

FR-UB.1P.8 16:00
Metamaterials and Metasurfaces for UHF Antennas
David Mahoney, SI2 Technologies, United States; Alkim Akyurtlu, University of 
Massachusetts Lowell, United States

FR-UB.1P.9 16:20
Microplasma generation: using metasurfaces to combine DC discharge 
and laser induced breakdown
Ebrahim Forati, Shiva Piltan, Daniel Sievenpiper, University of California, San Diego, 
United States

FR-UB.1P.10 16:40
Multilayer Active Metasurface for Beam Scanning Antenna Applications
Dongying Li, Wenxian Yu, Shanghai Jiao Tong University, China

 Friday, July 24 13:20 - 16:40
 FR-A2.1P  Salon E

Metamaterial-Enhanced Antennas
Session Co-Chairs: Ashwin Iyer, University of Alberta; Filiberto Bilotti, 
Rome Tre

FR-A2.1P.1 13:20
Miniaturized Metamaterial-Loaded Horn Antennas through Two-Step 
QCTE 
Ephrem Bekele, Giacomo Oliveri, Federico Viani, Andrea Massa, ELEDIA Research 
Center, University of Trento, Italy

FR-A2.1P.2 13:40
Radiation Characteristics of Miniaturized Metamaterial-Lined Waveguide 
Probe Antennas
Justin George Pollock, Ashwin K. Iyer, University of Alberta, Canada

FR-A2.1P.3 14:00
Experimental Verification of Broadband Antennas loaded with 
Metamaterials 
Davide Ramaccia, Andrea Verrengia, Filiberto Bilotti, Alessandro Toscano, “RomaTre” 
University, Italy; Alessio Monti, Mirko Barbuto, “Niccolò Cusano” University, Italy; 
Fabrizio Trotta, Elettronica S.p.A., Italy; Damir Muha, Silvio Hrabar, University of 
Zagreb, Croatia

FR-A2.1P.4 14:20
Circularly-Polarized Antenna Using an L-Shaped Pseudo-Traveling Wave 
Resonator
Keisuke Ninomiya, Tetsuya Ueda, Kyoto Institute of Technology, Japan; Tatsuo Itoh, 
University of California, Los Angeles, United States

FR-A2.1P.5 14:40
Compact Leaky Wave Antenna with Periodical Slots on Half mode 
Substrate Integrated Waveguide
Manisha Mujumdar, Alphones Arokiaswami, Nanyang Technological University, 
Singapore; Nasimuddin N, Institute for Infocomm Research (I²R), Singapore

Break 15:00

FR-A2.1P.6 15:20
Subwavelength Conformal Fabry-Perot cavity antenna for Sectoral 
Radiation Pattern
Mohamed Lamine Abdelghani, Tayeb A. Denidni, INRS, Canada

FR-A2.1P.7 15:40
Investigations on High Impedance Surface Size Effect to Low-profile 
Antenna Performance
Yizhu Shen, Jian Lu, Tan-Huat Chio, National University of Singapore, Singapore

FR-A2.1P.8 16:00
Radiation Properties of a X-Band Horn Antenna Covered with a Wire 
Medium Structure
Antonio Tomaz, Aeronautics Technological Institute (ITA), Brazil; Joaquim J Barroso, 
National Institute for Space Research-INPE, Brazil

FR-A2.1P.9 16:20
Multiple Slot Array with Near Zero Refractive Index Substrate
Namrata Singh, Rohit Jain, Shobha Sundar Ram, Indraprastha Institute of 
Information Technology, India
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 Friday, July 24 13:20 - 17:20
 FR-A5.1P  Salon F

Emerging Applications of RFID Systems
Session Co-Chairs: Pedram Mousavi, University of Alberta; Khaled 
ElMahgoub, Trimble Navigation/Auto-ID Lab MIT

FR-A5.1P.1 13:20
Performance Evaluation of Wearable Passive RFID Tag for Human Indoor 
Positioning
Masoumeh Hasani, Lauri Sydänheimo, Elena-Simona Lohan, Leena Ukkonen, 
Tampere University of Technology, Finland

FR-A5.1P.2 13:40
A Passive UHF RFID Tag Antenna for Road Marker Navigation Application
Jinxi Chen, Yen B. Le, Sungkyun Lim, Georgia Southern University, United States

FR-A5.1P.3 14:00
Characterization System for Radiation Pattern and Sensitivity Estimation 
of UHF RFID Tags
Riccardo Colella, Luca Catarinucci, Paolo Coppola, Luciano Tarricone, University of 
Salento, Italy

FR-A5.1P.4 14:20
RFID Readability around Wine Bottle Boxes
Isabel Expósito, Iñigo Cuiñas, Universidade de Vigo, Spain

FR-A5.1P.5 14:40
CNT-RFID passive tag antenna for gas sensing in underground mine
Iyadh Gammoudi, Brahim Aissa, Mourad Nedil, Université du Québec en Abitibi-
Témiscamingue, Canada; Mohamed Mustafa Abdallah, Minia University, Egypt

Break 15:00

FR-A5.1P.6 15:20
DOA estimation techniques applied to RFID tags using receiving uniform 
linear array
Yassine Mohamedatni, Belkacem Fergani, LCPTS / USTHB, Algeria; Jean-Marc 
Laheurte, Benoit Poussot, ESYCOM / UPEM, France

FR-A5.1P.7 15:40
RFID Tag Load Impedance Measurement Using Backscattered Signal
Muhammad Bashir Akbar, Francesco Amato, Gregory Durgin, Georgia Institute of 
Technology, United States; Greeshma Pisharody, Seong-youp Suh, Intel Corporation, 
United States

FR-A5.1P.8 16:00
Metamaterial RFID Tag Designs For Long Read Range
Dahbia Hamzaoui, Grenoble INP and  Béjaia University, France; Tan-Phu Vuong, 
Grenoble INP, France; Farid Djahli, Sétif university, Algeria; Ghaffer Kiani, King Abdul 
Aziz University, Saudi Arabia

FR-A5.1P.9 16:20
A Scalable Modular Antenna Configuration to Extend the Detection 
Volume of a Near-Field UHF-RFID Desktop Reader
Andrea Michel, Alice Buffi, Roberto Caso, Paolo Nepa, University of Pisa, Italy

FR-A5.1P.10 16:40
A Novel Booster Antenna on Flexible Substrates for Metal Proximity NFC 
Applications
Hossein Saghlatoon, Pedram Mousavi, University of Alberta, Canada

FR-A5.1P.11 17:00
High Capacity Polarization Sensitive Chipless RFID Tag
Munawar Masood Khan, Farooq A. Tahir, Hammad M. Cheema, National University 
of Sciences & Technology (NUST), Pakistan

F  Friday, July 24 13:20 - 17:00
 MO-UF.1A  Seymour

RF Measurements and Modeling from Recent Field 
Campaigns
Session Co-Chairs: Kate Horgan, NSWCDD; Amalia Barrios, SPAWAR 
Systems Center Pacific

MO-UF.1A.1 13:20
The effect of coral lagoons on evaporation duct structure
Andrew Kulessa, Defence Science Technology Organisation, Australia; Jorg Hacker, 
Airborne Research Australia, Australia; Jacques Claverie, Les ecoles de Saint Cyr 
Coetquidan, France; Hedley Hansen, Defence Science Technology Organisation, 
Australia

MO-UF.1A.2 13:40
Evaporation ducts observed during the TAPS 2013 campaign
Jacques Claverie, Centre de Recherches des Ecoles de St-Cyr Coetquidan, France; 
Yvonick Hurtaud, Direction Generale de l’Armement, France; Christophe Periard, 
Vivien Pourret, Meteo France, France; Andrew Kulessa, Defence Science Technology 
Organisation, Australia

MO-UF.1A.3 14:00
An Analysis of Evaporation Ducting for use in Developing Ground Truth 
Propagation for the Tropical Air-Sea Propagation Study 2013
Victor Wiss, William Thornton, Katherine Horgan, Naval Surface Warfare Center, 
Dahlgren Division, United States; Tracy Haack, Naval Research Laboratory Marine 
Meteorology Division, United States

MO-UF.1A.4 14:20
Kite sonde measurements of the evaporation duct at TAPS 2013
Sally Garrett, Defence Technology Agency, New Zealand; Jacques Claverie, Centre de 
Recherches des Ecoles de St-Cyr Coetquidan, France

MO-UF.1A.5 14:40
Using Numerical Weather Prediction to support radar propagation 
modeling during the Tropical Air-sea Propagation Study 
Martin Veasey, Christopher Short, Met Office, United Kingdom

Break 15:00

MO-UF.1A.6 15:20
Analysis of radio link measurements from the TAPS2013 (Tropical 
Atmospheric Propagation Studies) distributed transmit-receive radio link 
network experiment 
Hedley Hansen, Andrew Kulessa, Manik Atygalle, Warren Marwood, Geoff Knight, 
Brian Jones, Defence Science Technology Organisation, Australia; Jorg Hacker, 
Flinders University, Australia

MO-UF.1A.7 15:40
Collaborative Experiment to Improve Radar Performance Modeling: 
Overview
Amalia Barrios, Space and Naval Warfare Systems Center, Pacific, United States; Fok 
Bolderheij, Joris Derksen, Netherlands Defense Academy, Netherlands; Katherine 
Horgan, Naval Surface Warfare Center, Dahlgren Division, United States; Vincent van 
Leijen, Defense Materiel Organisation, Netherlands; Robert Marshall, Naval Surface 
Warfare Center, Dahlgren Division, United States; Rick Navarro, Ted Rogers, Space 
and Naval Warfare Systems Center, Pacific, United States; Fred Schoonderwoerd, 
Tjarda Wilbrink, Defense Materiel Organisation, Netherlands; Earl Williams, Space 
and Naval Warfare Systems Center, Pacific, United States; Victor Wiss, Naval Surface 
Warfare Center, Dahlgren Division, United States
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MO-UF.1A.8 16:00
A Comparison of Observed Radar Performance with Meteorological 
Conditions in the North Sea
Vincent van Leijen, Defense Materiel Organisation, Netherlands; Amalia Barrios, 
Space and Naval Warfare Systems Center, Pacific, United States; Fok Bolderheij, 
Joris Derksen, Netherlands Defense Academy, Netherlands; Katherine Horgan, 
Naval Surface Warfare Center, United States; Robert Marshall, Mount Pleasant 
Meteorology, United States; Rick Navarro, Ted Rogers, Space and Naval Warfare 
Systems Center, Pacific, United States; Fred Schoonderwoerd, Tjarda Wilbrink, 
Defense Materiel Organisation, Netherlands; Earl Williams, Space and Naval 
Warfare Systems Center, Pacific, United States; Victor Wiss, Naval Surface Warfare 
Center, United States

MO-UF.1A.9 16:20
A Comparison of Radiosondes and Numerical Weather Prediction Data 
in the North Sea
Katherine Horgan, Naval Surface Warfare Center, Dahlgren Division, United States; 
Amalia Barrios, Space and Naval Warfare Systems Center, Pacific, United States; 
Stephanie Billingsley, Naval Surface Warfare Center, Dahlgren Division, United 
States; Fok Bolderheij, Joris Derksen, Netherlands Defense Academy, Netherlands; 
Robert Marshall, Mount Pleasant Meteorology, United States; Rick Navarro, Ted 
Rogers, Space and Naval Warfare Systems Center, Pacific, United States; Sander 
Tijm, Royal Netherlands Meteorological Institute, Netherlands; Vincent van Leijen, 
Defense Materiel Organisation, Netherlands; Tjarda Wilbrink, Netherlands Defense 
Academy, Netherlands; Earl Williams, Space and Naval Warfare Systems Center, 
Pacific, United States; Victor Wiss, Naval Surface Warfare Center, Dahlgren Division, 
United States

MO-UF.1A.10 16:40
Correspondence of S- and X-Band propagation loss with predicted values 
based on observed meteorology
Rick Navarro, Ted Rogers, Amalia Barrios, Earl Williams, Space and Naval Warfare 
Systems Center, Pacific, United States; Fok Bolderheij, Netherlands Defense 
Academy, Netherlands; Katherine Horgan, Naval Surface Warfare Center, Dahlgren 
Division, United States; Robert Marshall, Mount Pleasant Meteorology, United 
States; Vincent van Leijen, Defense Materiel Organisation, United States; Sander 
Tijm, Royal Netherlands Meteorological Institute, Netherlands; Tjarda Wilbrink, Joris 
Derksen, Defense Materiel Organisation, Netherlands

K  Friday, July 24 13:20 - 16:40
 FR-UK.1P  McKenzie

Ablation and Hyperthermia
Session Co-Chairs: Erdem Topsakal, Mississippi State University; Telnaz 
Zarifi, University of Alberta

FR-UK.1P.1 13:20
Real-Time 3D Microwave Thermal Imaging of a Microwave Ablation 
Probe
Mark Haynes, John Stang, Pratik Shah, Mahta Moghaddam, University of Southern 
California, United States

FR-UK.1P.2 13:40
Non-coaxial-based balanced antenna for microwave ablation
Hung Luyen, Susan C. Hagness, Nader Behdad, University of Wisconsin-Madison, 
United States

FR-UK.1P.3 14:00
Investigation of High-Frequency Microwave Ablation using Floating-
Sleeve Dipole Antennas
James Sawicki, Jacob Shea, Nader Behdad, Susan C. Hagness, University of 
Wisconsin-Madison, United States

FR-UK.1P.4 14:20
Interstitial Antennas for Generating Asymmetric Heating Patterns in 
Microwave Ablation
Yahya Mohtashami, Susan C. Hagness, Nader Behdad, University of Wisconsin-
Madison, United States

FR-UK.1P.5 14:40
Design and Optimization of Radio-Frequency (RF) Ablation Probes for 
Pain Therapy
Shashwat Sharma, Alon Ludwig, Costas D. Sarris, University of Toronto, Canada

Break 15:00

FR-UK.1P.6 15:20
Adjustable Zone Microwave Ablation
Robert Hulsey, Mustafa Asili, Erdem Topsakal, Mississippi State University, United 
States

FR-UK.1P.7 15:40
Microwave Mild-hyperthermia for the Chemo-thermotherapy of the 
Breast
Mustafa Asili, Mississippi State University, United States; Pu Chen, Stanford 
University, United States; Utkan Demirci, Massachusetts Institute of Technology, 
United States; Erdem Topsakal, Mississippi State University, United States

FR-UK.1P.8 16:00
The Role of Microwave Hyperthermia/Ablation for Cancer Treatment: 
Current Status and Future Challenges
Erdem Topsakal, Mississippi State University, United States

FR-UK.1P.9 16:20
Efficient SAR Localization for Hyperthermia Treatment of Cancer Cells by 
Applying a Dual-Band 8-Element Phased-Array
Mohamed Ali, Osama Haraz, Assiut University, Egypt; Ibrahim Elshafiey, Saleh 
Alshebeili, King Saud University, Saudi Arabia; Abdel-Razik Sebak, Concordia 
University, Canada
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 Friday, July 24 13:20 - 16:40
 FR-A4.1P  Salon 1

Modeling and Measurement for Indoor Propagation
Session Co-Chairs: Costas Sarris, University of Toronto; Jon Wallace, 
Brigham Young University

FR-A4.1P.1 13:20
Space-Time Focusing Performance of Time-Reversal Beamforming in 
Rich-Scattering Indoor Channels
Carlos Viteri-Mera, Fernando Teixeira, Ohio State University, United States

FR-A4.1P.2 13:40
Uncertainty Quantification of Ray-Tracing Based Wireless Propagation 
Models with a Control Variate-Polynomial Chaos Expansion Method
Sarthak Garg, Neeraj Sood, Costas D. Sarris, University of Toronto, Canada

FR-A4.1P.3 14:00
Comparison of indoor penetration loss between measurement result and 
hybrid method by ray-tracing and physical optics
Hayate Kimoto, Kentaro Nishimori, Niigata University, Japan; Tetsuro Imai, 
Nobutaka Omaki, Ngochao Tran, NTT DOCOMO,INC., Japan

FR-A4.1P.4 14:20
Impact of Reconfigurable Polarization Parameter on Transferred Signal 
Power in Indoor MIMO Channels
Hassan El-Sallabi, Mohamed Abdallah, Texas A&M University at Qatar, Qatar; Jean-
Francois Chamberland, Texas A&M University, United States; Khalid Qaraqe, Texas 
A&M University at Qatar, Qatar

FR-A4.1P.5 14:40
Terahertz Band: Indoor Ray-Tracing Channel Model Considering 
Atmospheric Attenuation
Fawad Sheikh, Mohamed El-Hadidy, Thomas Kaiser, University of Duisburg-Essen, 
Germany

Break 15:00

FR-A4.1P.6 15:20
Accurate Ray-Tracing/UTD-based Model for Indoor Stairwells at 10 GHz
Vincent Fono, Ousama Abu Safia, Larbi Talbi, Université du Québec en Outaouais, 
Canada; Mourad Nedil, Université du Québec en Abitibi-Témiscamingue, Canada

FR-A4.1P.7 15:40
24 GHz Indoor MIMO Channel Measurements
Rashid Mehmood, Jon Wallace, Michael Jensen, Brigham Young University, United 
States

FR-A4.1P.8 16:00
Experimental Analysis of Human Body Effects on NLOS 60 GHz 
Propagation Channel
Mohamad Ghaddar, Mourad Nedil, University of Quebec in Abitibi, Canada; Larbi 
Talbi, University of Quebec in Outaoais, Canada; Jules Lebel, Communications 
Research Centre Canada, Canada

FR-A4.1P.9 16:20
Femtocell Cooperation based on Multiple-Access Channel Model
Yuanyuan Shi, Gang Zhu, State Key Laboratory of Rail Traffic Control and Safety, 
China

B  Friday, July 24 13:20 - 17:00
 FR-UB.2P  Salon 2

Fast Direct Integral-Equation Solvers
Session Co-Chairs: Francesco Andriulli, École Nationale Supérieure des 
Télécommunications de Bretagne; Abdulkadir Yücel, University of Michigan

FR-UB.2P.1 13:20
MLMDA-Based Direct Integral Equation Solver for Dielectric Scatterers
Han Guo, University of Michigan, United States; Jun Hu, University of Electronic 
Science and Technology of China, China; Eric Michielssen, University of Michigan, 
United States

FR-UB.2P.2 13:40
Tucker Decomposition for Compressing Translation Operator Tensors in 
FMM-FFT Accelerated SIE Solvers
Abdulkadir C. Yücel, Luis J. Gomez, Eric Michielssen, University of Michigan, United 
States

FR-UB.2P.3 14:00
An H-Matrix Accelerated Direct Solver for Fast Analysis of Scattering from 
Structures in Layered Media
Anton Menshov, Kai Yang, University of Texas at Austin, United States; Vladimir I. 
Okhmatovski, University of Manitoba, Canada; Ali E. Yilmaz, University of Texas at 
Austin, United States

FR-UB.2P.4 14:20
Rank Deficiency of Impedance Matrix Blocks for Layered Media
Yaniv Brick, Vivek Subramanian, Ali E. Yilmaz, University of Texas at Austin, United 
States

FR-UB.2P.5 14:40
Accuracy of the Calderon Preconditioned EFIE for the Scattering by PEC 
Junctions
Kristof Cools, University of Nottingham, United Kingdom; Francesco P. Andriulli, 
Institut Mines-Télécom, France

Break 15:00

FR-UB.2P.6 15:20
Nested Equivalent Source Approximation for EM Scattering by Penetrable 
Bodies
Mengmeng Li, Nanjing University of Science and Technology, China; Matteo 
Alessandro Francavilla, Istituto Superiore Mario Boella (ISMB), Italy; Giuseppe 
Vecchi, Politecnico di Torino, Italy; R. S. Chen, Nanjing University of Science and 
Technology, China

FR-UB.2P.7 15:40
A Single-level Implementation for a Fast Direct Method of Moments 
Solver on Electrically Large Scattering Problems using a GPU based 
Reduced Singular Value Decomposition block LU Factorization
Mark Horn, Tyler Killian, Daniel Faircloth, IERUS Technologies, United States

FR-UB.2P.8 16:00
A High-Order Method of Moments Formulation for Composite Bodies 
Solved with Adaptive Cross Approximation
Mark Horn, Tyler Killian, Daniel Faircloth, IERUS Technologies, United States

FR-UB.2P.9 16:20
Large Scale Electromagnetic Scattering Problems Solved Using The 
Locally Corrected Nystrom Method and Adaptive Cross Approximation
Tyler Killian, IERUS Technologies, United States; Mohammad Shafieipour, University 
of Manitoba, Canada; Mark Horn, Daniel Faircloth, IERUS Technologies, United 
States; Ian Jeffrey, J Aronsson, Vladimir I. Okhmatovski, University of Manitoba, 
Canada

FR-UB.2P.10 16:40
Fast Direct Solver for Integral Equations on Massively Parallel 
Architectures
Cedric Augonnet, Agnes Pujols, Muriel Sesques, CEA, France
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 Friday, July 24 13:20 - 17:00
 FR-A4.2P  Salon 3

Propagation Characterization in Urban Environment
Session Co-Chairs: Zhengqing Yun, University of Hawaii; Roshanak Zabihi, 
Simon Fraser University

FR-A4.2P.1 13:20
Non-Line-of-Sight Path Loss Model for Low-Height Terminals in Urban 
Street Grid Environments
Juyul Lee, Myung-Don Kim, Hyun Kyu Chung, Jinup Kim, Electronics and 
Telecommunications Research Institute (ETRI), Republic of Korea

FR-A4.2P.2 13:40
Semi-deterministic Urban Canyon Models of Received Power for 
Microcells
Jonathan Lu, Jeffrey Wu, Jian Zhu, Jerome Blaha, Polaris Wireless Inc., United States

FR-A4.2P.3 14:00
Comparison of Diffraction with Numerical and Physical Experiments
Roshanak Zabihi, Rodney Vaughan, Simon Fraser University, Canada

FR-A4.2P.4 14:20
28GHz Path Loss Measurements in Urban Environments using Wideband 
Channel Sounder
Myung-Don Kim, Jinyi Liang, Young Keun Yoon, Jong Ho Kim, Electronics and 
Telecommunications Research Institute (ETRI), Republic of Korea

FR-A4.2P.5 14:40
Optimizing Propagation Models for LTE and LTE-A Using Genetic 
Algorithms at 850 MHz
Bruno Cavalcanti, Priscila Alves, Federal Institute of Education, Science and 
Technology, Brazil; Adaildo d’Assunção, Laércio Mendonça, Federal University of Rio 
Grande do Norte, Brazil

Break 15:00

FR-A4.2P.6 15:20
A Ray Tracing Method for Propagation Prediction in a Mock City with 
Partially Open Drains
Almuttaz Mohammad, Soo Yong Lim, University of Nottingham Malaysia Campus, 
Malaysia; Zhengqing Yun, Magdy F. Iskander, University of Hawaii at Manoa, United 
States

FR-A4.2P.7 15:40
Heuristic UTD Coefficients Applied for the Channel Characterization in 
an Andean Scenario
Diego Tami, Cassio G. Rego, Fernando J. S. Moreira, Federal University of Minas 
Gerais, Brazil; Dinael Guevara, Universidad Francisco de Paula Santander, Colombia; 
Andres Navarro, Universidad Icesi, Colombia

FR-A4.2P.8 16:00
Statistical Analysis of Scattered Field by Building Facades Using 
Polynomial Chaos Expansion
Pierric Kersaudy, Orange Labs, France; Shermila Mostarshedi, ESYCOM (EA 2552), 
UPEM, France; Bruno Sudret, ETH Zürich, France; Odile Picon, ESYCOM (EA 2552), 
UPEM, France; Joe Wiart, Orange Labs, France

FR-A4.2P.9 16:20
Three-Dimensional Modeling, Simulation and Evaluation of Device-to-
Device Channels
Yan Li, Bo Ai, Qi Wang, Zhangdui Zhong, Beijing Jiaotong University, China; David 
Michelson, University of British Columbia, Canada

FR-A4.2P.10 16:40
Hybrid Method for Enhanced Detection of Coherent Signals using Circular 
Antenna Arrays
Mohamed AlHajri, Raed Shubair, Luis Weruaga, Ahmed Kulaib, Abdulrahman Goian, 
Muna Darweesh, Rashid AlMemari, Khalifa University, United Arab Emirates

 Friday, July 24 13:20 - 15:00
 FR-A3.1P  Oak 1/2

Integral Equations for Anisotropic and Inhomogeneous 
Objects in Frequency and Time Domain
Session Co-Chairs: Dan Jiao, Purdue University; Athanasios Polimeridis, 
Massachusetts Institute of Technology
FR-A3.1P.1 13:20
On the Numerical Integration of Spectral Domain Immittance Functions 
for Multiple Printed Dipoles in Layered Uniaxial Anisotropic Dielectrics
Benjamin Braaten, David Rogers, North Dakota State University, United States; 
Robert Nelson, University of Wisconsin-Stout, United States

FR-A3.1P.2 13:40
On the Modeling of Fluctuation-Induced Phenomena in Inhomogeneous 
Geometries
Athanasios Polimeridis, M. T. Homer Reid, Massachusetts Institute of Technology, 
United States; Weiliang Jin, Princeton University, United States; Steven Johnson, 
Jacob White, Massachusetts Institute of Technology, United States; Alejandro 
Rodriguez, Princeton University, United States

FR-A3.1P.3 14:00
An Efficient Explicit Marching on in Time Solver for Magnetic Field 
Volume Integral Equation
Sadeed Bin Sayed, Huseyin Arda Ulku, Hakan Bagci, King Abdullah University of 
Science and Technology, Saudi Arabia

FR-A3.1P.4 14:20
A Nystrom Method for Solving Time-Domain Volume Integral Equations
Rui Peng Chen, Dian Jin Li, Yi Tong Kong, Wen Jie Cheng, Mei Song Tong, Tongji 
University, China

FR-A3.1P.5 14:40
Computations of Electromagnetic Wave Scattering from Anisotropic and 
Inhomogeneous Objects using Volume Integral Equation Methods
Lin Sun, Youngstown State University, United States

 Friday, July 24 15:20 - 17:00
 FR-A3.3P  Oak 1/2

FDTD Applications
Session Co-Chairs: Christopher Railton, University of Bristol; Yong Wang, 
Remcom, Inc.

FR-A3.3P.1 15:20
Bulk Acoutic Wave Mediated Multiferroic Antennas Near Ferromagnetic 
Resonance
Zhi Yao, Yuanxun Wang, University of California, Los Angeles, United States

FR-A3.3P.2 15:40
Experimental Design of a FICA Antenna
Yong Wang, Scott Langdon, Remcom Inc., United States

FR-A3.3P.3 16:00
FDTD Model Performance Analysis for a Cavity Slot Antenna Array in a 
Variable Geometry Conformal Test Rig
Timothy Pelham, Geoff Hilton, Christopher Railton, University of Bristol, United 
Kingdom; Rob Lewis, BAE Systems Advanced Technology Center, United Kingdom

FR-A3.3P.4 16:20
Broadband and Efficent Modelling Graphene-based Structures With an 
Improved LOD-FDTD Method
Xiang-Hua Wang, Yang Guo, Jun Hu, Wen-Yan Yin, Zhejiang University, China

FR-A3.3P.5 16:40
Experimental Near-Field Method for Validating Simulation Antenna 
Models
Lars Jacob Foged, Lucia Scialacqua, Microwave Vision Group, Italy; John Estrada, 
Jerome Luc, MVG Inc. Americas, United States; Giorgi Bit-Babik, Antonio Faraone, 
Motorola Solutions, Inc., United States
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F  Friday, July 24 13:20 - 15:00
 FR-UF.1P  Cypress 2

Earth & Ocean Remote Sensing
Session Co-Chairs: V Chandrasekar, Colorado State University; Mark 
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