
PROCEEDINGS OF SPIE 

Volume 8015 
 
 

Proceedings of SPIE, 0277-786X, v. 8015 
 

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

Technologies for  
Synthetic Environments: 
Hardware-in-the-Loop XVI 

Scott B. Mobley 
R. Lee Murrer, Jr. 
Editors 
 
 
27–28 April 2011 
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 Technologies for Synthetic Environments: Hardware-in-the-Loop XVI, 
edited by Scott B. Mobley, Lee R. Murrer, Jr., Proceedings of SPIE Vol. 8015 (SPIE, Bellingham, WA, 
2011) Article CID Number. 
 
ISSN 0277-786X 
ISBN 9780819485892 
 
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 © 2011, 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/11/$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 as 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 SCENE SIMULATION: ENABLING TECHNOLOGIES  
 
 8015 02 IR emitter non-uniformity correction (NUC): making sense of the data [8015-01] 
  J. Oleson, Oleson Convergent Solutions LLC (United States); D. Greer, Naval Air Warfare Ctr. 

Aircraft Div. (United States) 
 
 8015 03 IR imaging bundles for HWIL testing [8015-02] 
  B. Shaw, D. Gibson, V. Nguyen, R. Gattass, J. Sanghera, U.S. Naval Research Lab. (United 

States); I. Aggarwal, Sotera Defense Solutions (United States) 
 
 8015 04 MWIR LED performance enhancement by nano-plasmon layer [8015-03] 
  N. C. Das, W. Chang, U.S. Army Research Lab. (United States) 
 
 8015 05 Contrast analysis for DMD-based IR scene projector [8015-04] 
  J. Rentz Dupuis, D. Mansur, OPTRA, Inc. (United States) 
 
 8015 06 Multispectral polarized scene projector (MPSP) [8015-05] 
  H. Yu, H. Wei, L. Guo, S. Wang, L. Li, J. R. Lippert, Kent Optronics, Inc. (United States); S. Serati, 

Boulder Nonlinear Systems (United States); N. Gupta, U.S. Army Research Lab. (United 
States); F. R. Carlen, U.S. Army Aberdeen Test Ctr. (United States) 

 
 8015 07 System for driving 2D infrared emitter arrays at cryogenic temperatures [8015-06] 
  C. Lange, R. McGee, N. Waite, R. Haislip, F. E. Kiamilev, Univ. of Delaware (United States) 
 
 
 SESSION 2 HWIL IN SYSTEMS INTEGRATION TESTING  
 
 8015 08 Enhanced LWIR NUC using an uncooled microbolometer camera [8015-25] 
  J. LaVeigne, G. Franks, K. Sparkman, M. Prewarski, B. Nehring, Santa Barbara Infrared, Inc. 

(United States) 
 
 8015 09 Allegany Ballistics Lab: sensor test target system [8015-08] 
  D. S. Eaton, Naval Surface Warfare Ctr. Indian Head Div. (United States) 
 
 8015 0A Missile airframe simulation testbed: MANPADS (MAST-M) for test and evaluation of aircraft 

survivability equipment [8015-09] 
  J. Clements, U.S. Army Aviation and Missile Command (United States); R. Robinson, L. Bunt, 

The AEgis Technologies Group, Inc. (United States); J. Robinson, Missile Design (United States) 
 
 8015 0B Rapid common hardware-in-the-loop development [8015-10] 
  H. J. Kim, U.S. Army Research, Development and Engineering Command (United States);  
  S. G. Moss, The AEgis Technologies Group, Inc. (United States); R. Billings, WideBand Corp. 

(United States); C. B. Naumann, Optical Sciences Corp. (United States) 
 

iii



 SESSION 3 HWIL ENABLING TECHNOLOGIES  
 
 8015 0C Calibration and deployment of a new NIST transfer radiometer for broadband and spectral 

calibration of space chambers (MDXR) [8015-11] 
  T. M. Jung, Jung Research and Development Corp. (United States); A. C. Carter, Booz Allen 

Hamilton Inc. (United States); S. I. Woods, S. G. Kaplan, National Institute of Standards and 
Technology (United States) 

 
 8015 0D Development of technologies for imaging sensor testing at AEDC [8015-12] 
  H. Lowry, M. Fedde, D. Crider, H. Horne, J. Gastineau, K. Bynum, S. Steely, J. Labello, 

Aerospace Testing Alliance (United States) 
 
 8015 0E Fine range-motion simulation for hardware-in-the-loop testing of monostatic-pulsed LFM 

radars [8015-13] 
  R. F. Olson, Jr., U.S. Army Aviation and Missile Command (United States) 
 
 
 SESSION 4 SCENE GENERATION TECHNOLOGIES  
 
 8015 0F DRDC's approach to IR scene generation for IRCM simulation [8015-14] 
  J.-F. Lepage, Defence Research and Development Canada (Canada); M.-A. Labrie,  
  E. Rouleau, J. Richard, LTI Informatique et Génie (Canada); V. Ross, AEREX Avionique Inc. 

(Canada); D. Dion, N. Harrison, Defence Research and Development Canada (Canada) 
 
 8015 0G Real-time maritime scene simulation for ladar sensors [8015-15] 
  C. L. Christie, E. T. Gouthas, L. Swierkowski, Defence Science and Technology Organisation 

(Australia); O. M. Williams, Daintree Systems Pty Ltd. (Australia) 
 
 8015 0H High-fidelity real-time maritime scene rendering [8015-16] 
  H. Shyu, U.S. Naval Research Lab. (United States); T. M. Taczak, Applied Technology Inc. 

(United States); K. Cox, Space/Ground System Solutions, Inc. (United States); R. Gover,  
  C. Maraviglia, U.S. Naval Research Lab. (United States); C. Cahill, Envisioneering, Inc. (United 

States) 
 
 8015 0I EO/IR scene generation open source initiative for real-time hardware-in-the-loop and 

all-digital simulation [8015-17] 
  J. W. Morris, U.S. Army Aviation and Missile Research, Development, and Engineering Ctr. 

(United States); M. Lowry, B. Boren, U.S. Army Redstone Technical Test Ctr. (United States);  
  J. B. Towers, D. E. Trimble, D. H. Bunfield, The AEgis Technologies Group, Inc. (United States) 
 
 8015 0J The multispectral advanced volumetric real-time imaging compositor for real-time 

distributed scene generation [8015-18] 
  J. W. Morris, G. H. Ballard, U.S. Army Aviation and Missile Research, Development, and 

Engineering Ctr. (United States); D. H. Bunfield, T. E. Peddycoart, D. E. Trimble, The AEgis 
Technologies Group, Inc. (United States) 

 
 
 SESSION 5 FLIGHT MOTION SIMULATION TECHNOLOGY  
 
 8015 0K Analysis of a flight motion controller [8015-19] 
  T. L. Vu, R. Thamm, Defence Science and Technology Organisation (Australia) 
 

iv



 8015 0L Novel distributed real-time control system for a target motion simulator [8015-20] 
  R. Hauser, M. Kägi, D. Gunsch, M. van Schalkwyk, P. Waelti, C. Wegmüller, ACUTRONIC 

Switzerland Ltd. (Switzerland) 
 
 8015 0M GPS synchronization of a motion simulator for hardware-in-the-loop applications [8015-21] 
  J. D. Marchetti, Ideal Aerosmith, Inc. (United States) 
 
  
  Author Index 

v





Conference Committee 

 
Symposium Chair 

William Jeffrey, HRL Laboratories, LLC (United States) 
 

Symposium Cochair 

Kevin P. Meiners, Office of the Secretary of Defense (United States) 
 

Conference Chair 

Scott B. Mobley, U.S. Army AMRDEC (United States) 
 

Conference Cochair 

R. Lee Murrer, Jr., Millennium Engineering and Integration Co.  
   (United States) 

 

Program Committee 

James A. Annos, U.S. Navy (United States) 
Gary H. Ballard, U.S. Army Aviation and Missile Research, Development, 

and Engineering Center (United States) 
David B. Beasley, Optical Sciences Corporation (United States) 
James A. Buford, Jr., Missile Defense Agency (United States) 
Dennis H. Bunfield, The AEgis Technologies Group, Inc. (United States) 
Raul Fainchtein, The Johns Hopkins University (United States) 
W. Larry Herald, MacAulay Brown Inc. (United States) 
Hajin J. Kim, U.S. Army U.S. Army Aviation and Missile Research, 

Development, and Engineering Center (United States) 
John M. Lannon, Jr., RTI International (United States) 
Heard Lowry, Aerospace Testing Alliance (United States) 
William M. Lowry, U.S. Army Redstone Technical Test Center  
   (United States) 
Robert W. Mitchell, Ideal Aerosmith, Inc. (United States) 
Ronald J. Rapp, Air Force Research Laboratory (United States) 
Richard M. Robinson, The AEgis Technologies Group, Inc.  
   (United States) 
Donald R. Snyder, Air Force Research Laboratory (United States) 
Florence C. Solomon, U.S. Air Force (United States) 
Leszek Swierkowski, Defence Science and Technology Organisation 

(Australia) 
Brian K. Woode, Naval Air Warfare Center (United States) 

 

vii



 

Session Chairs 

 1 Scene Simulation: Enabling Technologies 
David B. Beasley, Optical Sciences Corporation (United States) 
Donald R. Snyder, Air Force Research Laboratory (United States) 
John M. Lannon, Jr., RTI International (United States) 
 

 2 HWIL in Systems Integration Testing 
Brian K. Woode, Naval Air Warfare Center Aircraft Division  
   (United States) 
James A. Buford, Jr., Missile Defense Agency (United States) 
 

 3 HWIL Enabling Technologies 
Heard Lowry, Aerospace Testing Alliance (United States) 
Ronald J. Rapp, Air Force Research Laboratory (United States) 
Hajin J. Kim, U.S. Army Research, Development and Engineering 
   Command (United States) 
 

 4 Scene Generation Technologies 
James A. Annos, U.S. Navy (United States) 
Dennis H. Bunfield, The AEgis Technologies Group, Inc. (United States) 
 

 5 Flight Motion Simulation Technology 
R. Lee Murrer, Jr., Millennium Engineering and Integration Co. 
   (United States) 
Robert W. Mitchell, Ideal Aerosmith, Inc. (United States) 
 

viii


