
PROCEEDINGS OF SPIE 

Volume 7309 
 
 

Proceedings of SPIE, 0277-786X, v. 7309 
 

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

Passive Millimeter-Wave   
Imaging Technology XII 

Roger Appleby 
David A. Wikner 
Editors 
 
 
16 April 2009 
Orlando, Florida, United States 
 
 
Sponsored and Published by 
SPIE 
 



The papers included in this volume were part of the technical conference cited on the cover and 
title page. Papers were selected and subject to review by the editors and conference program 
committee. Some conference presentations may not be available for publication. The papers 
published in these proceedings 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 this book: 
   Author(s), "Title of Paper," in Passive Millimeter-Wave Imaging Technology XII, edited by 
Roger Appleby, David A. Wikner, Proceedings of SPIE Vol. 7309 (SPIE, Bellingham, WA, 2009) Article 
CID Number. 
 
ISSN 0277-786X 
ISBN 9780819475756 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
 
Copyright © 2009, 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/09/$18.00. 
 
Printed in the United States of America. 
 
Publication of record for individual papers is online in the SPIE Digital Library. 

 
SPIEDigitalLibrary.org 
 
 
 
 

 
Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published 
first online and then in print and on CD-ROM. Papers are published as they are submitted and meet 
publication criteria. A unique, consistent, permanent citation identifier (CID) number is assigned to 
each article at the time of the first publication. Utilization of CIDs allows articles to be fully citable as 
soon they are published online, and connects the same identifier to all online, print, and electronic 
versions of the publication. SPIE uses a six-digit CID article numbering system in which: 

 The first four 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 sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. 

The CID number appears on each page of the manuscript. The complete citation is used on the first 
page, and an abbreviated version on subsequent pages. Numbers in the index correspond to the 
last two digits of the six-digit CID number. 



  Contents 

 
 vii Conference Committee 
 
 
 SESSION 1 PHENOMENOLOGY  
 
 7309 02 Passive millimeter-wave cross polarization imaging and phenomenology [7309-01] 
  E. L. Stein, Jr., Univ. of Delaware (United States); C. A. Schuetz, R. D. Martin, Phase Sensitive 

Innovations, Inc. (United States); J. P. Samluk, J. P. Wilson, Univ. of Delaware (United States); 
D. G. Mackrides, Phase Sensitive Innovations, Inc. (United States); J. A. Murakowski, 
M. Murakowski, D. W. Prather, Univ. of Delaware (United States) 

 
 7309 03 Direct detection polarimetric radiometer (DDPR) [7309-02] 
  G. Koenig, G. Koh, C. Ryerson, U.S. Army Engineer Research and Development Ctr. (United 

States) 
 
 7309 04 Comparison of passive millimeter-wave and IR imagery in a nautical environment [7309-03] 
  P. Coward, R. Appleby, QinetiQ Ltd. (United Kingdom) 
 
 7309 05 Performance modeling of a passive interferometric millimeter-wave sensor [7309-04] 
  E. L. Jacobs, O. Furxhi, Univ. of Memphis (United States) 
 
 7309 06 Subpixel visibility in passive millimeter-wave systems [7309-05] 
  A. Pergande, Lockheed Martin (United States) 
 
 
 SESSION 2 SYSTEMS  
 
 7309 07 Passive millimeter-wave imaging polarimeter system [7309-06] 
  C. M. Persons, Digital Fusion Solutions, Inc. (United States); C. A. Martin, Trex Enterprises Corp. 

(United States); M. W. Jones, Digital Fusion Solutions, Inc. (United States); V. Kolinko, 
J. A. Lovberg, Trex Enterprises Corp. (United States) 

 
 7309 08 Design and performance of a distributed aperture millimeter-wave imaging system using 

optical upconversion [7309-07] 
  R. Martin, C. A. Schuetz, T. E. Dillon, Phase Sensitive Innovations, Inc. (United States); C. Chen, 

J. Samluk, E. L. Stein, Jr., Univ. of Delaware (United States); M. Mirotznik, The Catholic Univ. of 
America (United States); D. W. Prather, Univ. of Delaware (United States) 

 
 7309 09 Demonstration of a passive, low-noise, millimeter-wave detector array for imaging [7309-08] 
  D. Wikner, Army Research Lab. (United States); E. Grossman, National Institute of Standards 

and Technology (United States) 
 
 7309 0A Evaluation of a passive millimeter-wave (PMMW) imager for wire detection in degraded 

visual conditions [7309-09] 
  R. Appleby, P. Coward, QinetiQ Ltd. (United Kingdom); J. N. Sanders-Reed, Boeing-SVS, Inc. 

(United States) 
 

iii



 SESSION 3 SECURITY  
 
 7309 0B Design of a high-resolution passive millimeter-wavelength camera for security applications 

[7309-10] 
  J. Drewes, Orlando Optics, LLC (United States) and Brijot Imaging Systems, Inc. (United 

States); R. P. Daly, Brijot Imaging Systems, Inc. (United States) 
 
 7309 0C Results and experiences from the NATO Common Shield DAT#7 experiment for the Defence 

Against Terrorism program [7309-11] 
  M. Peichl, S. Dill, M. Jirousek, H. Süß, DLR (Germany) 
 
 7309 0D Suicide bomber detection [7309-12] 
  N. Alexander, C. Callejero, Alfa Imaging S.A. (Spain); F. Fiore, NATO C3 Agency 

(Netherlands); I. Gómez, Alfa Imaging S.A. (Spain); R. Gonzalo, Public Univ. of Navarra 
(Spain); Á. Enríquez de Luna, Spanish Navy Research and Development Ctr. (Spain); 
I. Ederra, I. Palacios, Public Univ. of Navarra (Spain) 

 
 7309 0E Safe VISITOR: visible, infrared, and terahertz object recognition for security screening 

application [7309-13] 
  T. May, G. Zieger, S. Anders, V. Zakosarenko, H.-G. Meyer, Institute of Photonic Technology 

(Germany); M. Schubert, M. Starkloff, Supracon AG (Germany); M. Rößler, G. Thorwirth, 
U. Krause, Jena-Optronik GmbH (Germany) 

 
 7309 0F Stand-off passive THz imaging at 8-meter stand-off distance: results from a 64-channel real-  

time imager [7309-14] 
  A. Luukanen, MilliLab (Finland); P. Helistö, VTT Technical Research Ctr. of Finland (Finland); 

P. Lappalainen, MilliLab (Finland); M. Leivo, A. Rautiainen, H. Toivanen, H. Seppä, VTT 
Technical Research Ctr. of Finland (Finland); Z. Taylor, MilliLab (Finland) and Univ. of 
California, Santa Barbara (United States); C. R. Dietlein, E. N. Grossman, National Institute of 
Standards and Technology (United States) 

 
 7309 0G Dual-surface dielectric depth detector for holographic millimeter-wave security scanners 

[7309-15] 
  D. L. McMakin, P. E. Keller, D. M. Sheen, T. E. Hall, Pacific Northwest National Lab. (United 

States) 
 
 7309 0H A swept millimeter-wave technique for the detection of concealed weapons and thin layers 

of dielectric material with or without fragmentation [7309-16] 
  D. A. Andrews, S. Smith, N. Rezgui, N. Bowring, M. Southgate, S. Harmer, Manchester 

Metropolitan Univ. (United Kingdom) 
 
 7309 0I Active wideband 350GHz imaging system for concealed-weapon detection [7309-17] 
  D. M. Sheen, T. E. Hall, R. H. Severtsen, D. L. McMakin, B. K. Hatchell, P. L. J. Valdez, Pacific 

Northwest National Lab. (United States) 
 
 
 SESSION 4 DEVICE TECHNOLOGY  
 
 7309 0J Experimental characterization of mm-wave detection by a micro-array of Golay cells 

[7309-18] 
  D. R. Denison, M. E. Knotts, Georgia Tech Research Institute (United States); M. E. McConney, 

V. V. Tsukruk, Georgia Institute of Technology (United States) 

iv



 7309 0K Design and analysis of a spatially selective mirror for submillimeter-wave imaging [7309-19] 
  O. Furxhi, E. L. Jacobs, Univ. of Memphis (United States) 
 
 7309 0L Development of a high-speed modulator for a W-band millimetre-wave imaging system 

[7309-20] 
  P. Yao, C. A. Schuetz, S. Shi, Phase Sensitive Innovations, Inc. (United States); J. Macario, 

R. Shireen, D. W. Prather, Univ. of Delaware (United States) 
 
 7309 0M Mm- and THz-waves detector on the base of narrow-gap semiconductors [7309-21] 
  F. F. Sizov, V. Dobrovolsky, V. Zabudsky, Institute of Semiconductor Physics (Ukraine); 

Yu. Kamenev, Institute of Radiophysics and Electronics (Ukraine); N. Momot, 
J. Gumenjuk-Sychevska, Institute of Semiconductor Physics (Ukraine) 

 
 
  Author Index 

v





Conference Committee 

 
Symposium Chair 

Ray O. Johnson, Lockheed Martin Corporation (United States) 
 

Symposium Cochair 

Michael T. Eismann, Air Force Research Laboratory (United States) 
 

Conference Chairs 

Roger Appleby, QinetiQ Ltd. (United Kingdom) 
David A. Wikner, Army Research Laboratory (United States) 

 

Program Committee 

Christopher A. Martin, Trex Enterprises Corporation (United States) 
Erich N. Grossman, National Institute of Standards and Technology 

(United States) 
Arttu R. Luukanen, VTT Technical Research Center of Finland (Finland) 

 

Session Chairs 

 1 Phenomenology 
David A. Wikner, Army Research Laboratory (United States) 
 

 2 Systems 
Christopher A. Martin, Trex Enterprises Corporation (United States) 
 

 3 Security 
Arttu R. Luukanen, VTT Technical Research Center of Finland (Finland) 
Erich N. Grossman, National Institute of Standards and Technology 
   (United States) 
 

 4 Device Technology 
Roger Appleby, QinetiQ Ltd. (United Kingdom) 

vii




