PROCEEDINGS OF SPIE

Passive and Active Millimeter-
Wave Imaging XXI

David A. Wikner
Duncan A. Robertson
Editors

18-19 April 2018
Orlando, Florida, United States

Sponsored and Published by
SPIE

Volume 10634

Proceedings of SPIE 0277-786X, V. 10634

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.

Passive and Active Millimeter-Wave Imaging XXI, edited by David A. Wikner,
Duncan A. Robertson, Proc. of SPIE Vol. 10634, 1063401 - © 2018 SPIE
CCC code: 0277-786X/18/$18 - doi: 10.1117/12.2500505

Proc. of SPIE Vol. 10634 1063401-1



The papers in this volume were part of the technical conference cited on the cover and fitle page.
Papers were selected and subject fo review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in Passive and Active Millimeter-Wave Imaging XXI, edited by David A.
Wikner, Duncan A. Robertson, Proceedings of SPIE Vol. 10634 (SPIE, Belingham, WA, 2018) Seven-
digit Article CID Number.

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510617797
ISBN: 9781510617803 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2018, Society of Photo-Optical Instrumentation Engineers.

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/18/$18.00.

Printed in the United States of America.
Publication of record for individual papers is online in the SPIE Digital Library.
SPI DIGITAL

e LIBRARY

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citatfion
identifier (CID) number is assigned to each article at the fime of publication. Utilization of CIDs
allows articles to be fully citable as soon as they are published online, and connects the same
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article
numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
» The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sefs start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.

Proc. of SPIE Vol. 10634 1063401-2



Contents

\% Authors
Vii Conference Committee

MMW AND DVE PHENOMENOLOGY AND SENSING: JOINT SESSION WITH CONFERENCES 10642

SESSIONT — AND 10634

10634 02 Advanced radar for autonomous vehicles and degraded visual environments [10634-1]

10634 04 Calibrated radar cross section measurements of various helicopter landing zone hazards at 94
GHz [10634-3]

SESSION 2 SYSTEMS

10634 05 220-GHz imaging radar with 1-Hz frame rate using an array of homodyne transceivers [10634-4]

10634 06 A reconfigurable millimeter-wave spotlight metasurface aperture integrated with a frequency-
diverse microwave imager for security screening [10634-5]

10634 07 Aperture synthesis with a monochromatic metasurface imaging system for 3D near-field
imaging [10634-6]

10634 08 Simulation of active cylindrical and planar millimeter-wave imaging systems [10634-7]

10634 09 The CONSORTIS 16-channel 340-GHz security imaging radar [10634-8]

SESSION 3 PHENOMENOLOGY

10634 0B Review of atmospheric effects on remote sensing by MMW radar and radiometer systems
[10634-10]

10634 0C The identification of explosives in millimeter-wave imaging systems [10634-11]

10634 0D Integrating 77-GHz radar and IR camera for first responders [10634-12]

Proc. of SPIE Vol. 10634 1063401-3



SESSION 4 ENABLING TECHNOLOGIES |
10634 OE Optical frequency comb applied optoelectronic oscillator for millimeter-wave signal
generation and its application [10634-13]
10634 OF Dual-band submillimeter-wave kinetic inductance bolometers and an imaging system for
contraband object detection [10634-14]
10634 0G Circuits-electromagnetics co-design: a new paradigm for silicon-based THz systems-on-chip
[10634-15]
SESSION 5 ENABLING TECHNOLOGIES I
10634 0Ol Thin film partial reflectors for generating contrast in millimeter wave images [10634-17]
10634 0J Inexpensive and simple MMW imaging using optical detection of light emitted from glow
discharge detectors [10634-18]
10634 0L Backscattering from a rough, high dielectric constant surface: an application for radar sensing

of ocean clutter [10634-20]

Proc. of SPIE Vol. 10634 1063401-4



Authors

Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36
numbering is employed for the last two digits and indicates the order of articles within the volume.
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA, 0B...0Z, followed by 10-1Z, 20-2Z, etc.

Abramovich, Amir, 0J Pulido-Mancera, Laura, 07
Aharon, Avihai, 0J Rautiainen, Anssi, OF
Alland, S., 0D Robertson, Duncan A., 09
Anger, Simon, 0B Rozban, Daniel, 0J
Aronoff, A. D., 0D Selkald, Timo, 09

Barber, Jeffrey, 0C, Ol Sengupta, Kaushik, 0G
Bender, Robert L., 04 Sheen, David M., 08
Bischeltsrieder, Florian, OB Silvious, Jerry L., 04
Boyarsky, Michael, 07 Sipola, Hannu, OF

Bryllert, Tomas, 05, 09 Sleasman, Timothy, 07
Cassidy, Scott L., 09 Smith, Barry T., 0C, Ol
Christie, Steven, 02 Smith, David R., 06, 07
Dabironezare, Shahab Oddin, OF Smith, Peter R., OC, Ol
Diebold, Aaron V., 07 Stake, Jan, 05

Dill, Stephan, OB Svedin, Jan, 05
Drakinskiy, Vladimir, 05 Tamminen, Aleksi, OF
Ferndahl, Mattias, 09 Tenhunen, Jussi, 09
Ferraro, R., OD Torcedo, Jojit C., OL
Fleischman, E., 0D Vasama, Hannu, 09, OF
Gandini, Erio, 05, 09, OF Vuotikka, Antti-Jussi, 09
Gatesman, Andrew J., OL Weatherall, James C., 0C, 0l
Gleaves, Michael, 02 Wikner, David A., 04
Gollub, Jonah N., 06 Wu, Xue, 0G

Goyette, Thomas M., OL Yam, Angel, Ol

Gray, Lindsey, 0Ol Yam, Kevin, 0C, 0Ol
Greca, Joseph, 0C, 0l Yamamoto, Naokatsu, OE
Groénberg, Leif, OF Yitzhaky, Yitzhak, 0J

Hall, Thomas E., 08 Yurduseven, Okan, 06

Hasanuzzaman, G. K. M., OE
Hassel, Juha, OF

Hunter, Robert I., 09
Huopana, Jouni, 09
lezekiel, Stavros, OE
Imani, Mohammadreza F., 07
Jones, A. Mark, 08
Kanno, Atsushi, OE
Karlsson, Mikael, 05

Karns, Duane, Ol

Kopeika, Natan S., 0J
Kosowsky, L. H., 0D

Leivo, Mikko, OF
Lindstrém, Hannu, 09, OF
Liu, Peng, 02

Llombart, Nuria, 05, 09, OF
Ludlow, Peter, 02
Luukanen, Arttu, OF
Macfarlane, David G., 09
Marks, Daniel L., 06
Peichl, Markus, 0B

Proc. of SPIE Vol. 10634 1063401-5



Proc. of SPIE Vol. 10634 1063401-6



Conference Committee

Symposium Chair

Arthur A. Morrish, Raytheon Space and Airborne Systems
(United States)

Symposium Co-chair

Ruth L. Moser, Air Force Research Laboratory (United States)

Conference Chairs

David A. Wikner, U.S. Army Research Laboratory (United States)
Duncan A. Robertson, University of St. Andrews (United Kingdom)

Conference Program Committee

Roger Appleby, Queen's University Belfast (United Kingdom)

Jeffrey Barber, U.S. Department of Homeland Security (United States)

Erich N. Grossman, National Institute of Standards and Technology
(United States)

Arttu R. Luukanen, Asgella Corporation (Finland)

Markus Peichl, Deutsches Zentrum fUr Luft- und Raumfahrt e.V.
(Germany)

David M. Sheen, Pacific Northwest National Laboratory
(United States)

Bruce Wallace, Consultant (United States)

Session Chairs

1

MMW and DVE Phenomenology and Sensing: Joint Session with
conferences 10642 and 10634

Jarvis J. Arthur, NASA Langley Research Center (United States)
David A. Wikner, U.S. Army Research Laboratory (United States)

Systems
David A. Wikner, U.S. Army Research Laboratory (United States)

Phenomenology
Jeffrey Barber, U.S. Dept. of Homeland Security (United States)

Enabling Technologies |
Duncan A. Robertson, University of St. Andrews (United Kingdom)

vii

Proc. of SPIE Vol. 10634 1063401-7



5  Enabling Technologies |l
David M. Sheen, Pacific Northwest National Laboratory
(United States)

viii

Proc. of SPIE Vol. 10634 1063401-8



