
PROCEEDINGS OF SPIE 
 
 
 
 
 

Volume 8895 
 
 

Proceedings of SPIE 0277-786X, V. 8895 

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

 

High-Performance Computing  
in Remote Sensing III 
 
 
Bormin Huang 
Antonio J. Plaza 
Zhensen Wu 
Editors 
 
 
25–26 September 2013 
Dresden, Germany 
 
 
Sponsored by 
SPIE 
 
Cooperating Organisations 
European Association of Remote Sensing Companies (Belgium) 
Remote Sensing and Photogrammetry Society (United Kingdom) 
Deutsche Gesellschaft für Photogrammetrie, Fernerkundung und Geoinformation e.V. 
  (Germany) 
European Optical Society  
 
Published by 
SPIE  
 

High-Performance Computing in Remote Sensing III, edited by Bormin Huang, Antonio J. Plaza, Zhensen Wu, 
Proc. of SPIE Vol. 8895, 889501 · © 2013 SPIE · CCC code: 0277-786X/13/$18 · doi: 10.1117/12.2050981

Proc. of SPIE Vol. 8895  889501-1



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 High-Performance Computing in Remote Sensing III, edited by  
Bormin Huang, Antonio J. Plaza, Zhensen Wu, Proceedings of SPIE Vol. 8895 (SPIE, Bellingham, WA, 
2013) Article CID Number. 
 
ISSN: 0277-786X 
ISBN: 9780819497642 
 
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 © 2013, 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/13/$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. 

Proc. of SPIE Vol. 8895  889501-2



  Contents 
  
 
 v Conference Committee 
  
 
 SESSION 1 HIGH-PERFORMANCE COMPUTING IN REMOTE SENSING I 
 
   

 8895 02 Simulation of complex visibilities in synthetic aperture imaging radiometry with the aid of 
GPU (Invited Paper) [8895-1] 

  E. Anterrieu, IRAP, CNRS, Univ. de Toulouse (France); F. Cabot, CESBIO, CNRS, Univ. de 
Toulouse (France) 

 
 8895 04 Discrete cosine transform and hash functions toward implementing a (robust-fragile) 

watermarking scheme [8895-3] 
  S. Al-Mansoori, Emirates Institution for Advanced Science and Technology (United Arab 

Emirates); A. Kunhu, Khalifa Univ. of Science, Technology and Research (United Arab 
Emirates) 

 
 
 SESSION 2 HIGH-PERFORMANCE COMPUTING IN REMOTE SENSING II 
 
   

 8895 06 Creation of the BMA ensemble for SST using a parallel processing technique [8895-6] 
  K. Kim, Y.-W. Lee, Pukyong National Univ. (Korea, Republic of) 
 
 8895 07 An improved maximum simplex volume algorithm to unmixing hyperspectral data [8895-7] 
  H. Qu, Harbin Institute of Technology (China) and Liaoning Technical Univ. (China);  

B. Huang, Univ. of Wisconsin-Madison (United States); J. Zhang, Y. Zhang, Harbin Institute of 
Technology (China) 

 
 8895 09 Acceleration of vertex component analysis for spectral unmixing with CUDA [8895-9] 
  S.-C. Wei, Tamkang Univ. (Taiwan); B. Huang, Univ. of Wisconsin-Madison (United States);  

A. Plaza, Univ. de Extremadura (Spain) 
 
 8895 0A Research on optimization of imaging parameters of optical remote sensing camera based 

on ground objects BRDF [8895-17] 
  F. Li, H. He, Y. Bao, K. Xing, Z. Zhang, Beijing Institute of Space Mechanics and Electricity 

(China) 
 
 
 SESSION 3 HIGH-PERFORMANCE COMPUTING IN REMOTE SENSING III 
 
   

 8895 0B Parallel method for sparse semisupervised hyperspectral unmixing (Invited Paper)  
[8895-10] 

  J. M. P. Nascimento, Instituto de Telecomunicações (Portugal) and Instituto Superior de 
Engenharia de Lisboa (Portugal); J. M. Rodríguez Alves, Instituto de Telecomunicações 
(Portugal); A. Plaza, Univ. de Extremadura (Spain); V. Silva, Instituto de Telecomunicações 
(Portugal) and Univ. de Coimbra (Portugal); J. M. Bioucas-Dias, Instituto de 
Telecomunicações (Portugal) and Univ. Técnica de Lisboa (Portugal) 

iii

Proc. of SPIE Vol. 8895  889501-3



 SESSION 4 HIGH-PERFORMANCE COMPUTING IN REMOTE SENSING IV 
 
   

 8895 0G GPU accelerated FDTD method for investigation on the EM scattering from 1-D large scale 
rough surface under low grazing incidence [8895-14] 

  C.-G. Jia, L.-X. Guo, P. Yang, Xidian Univ. (China) 
 
 8895 0H GPU acceleration experience with RRTMG long wave radiation model [8895-15] 
  E. Price, J. Mielikainen, B. Huang, H.-L. A. Huang, Univ. of Wisconsin-Madison (United States);  

T. Lee, NASA Headquarters (United States) 
 
 
 SESSION 5 HIGH-PERFORMANCE COMPUTING IN REMOTE SENSING V 
 
   

 8895 0K A 64-bit orthorectification algorithm using fixed-point arithmetic [8895-21] 
  J. C. French, Univ. of Dayton (United States) and Univ. of Dayton Research Institute (United 

States); E. J. Balster, Univ. of Dayton (United States); W. F. Turri, Univ. of Dayton Research 
Institute (United States) 

 
 8895 0L GPU-based ray tracing algorithm for fast coverage zone prediction under urban 

microcellular environment [8895-22] 
  Z.-Y. Liu, L.-X. Guo, C.-G. Jia, Xidian Univ. (China) 
 
 
 SESSION 6 HIGH-PERFORMANCE COMPUTING IN REMOTE SENSING VI 
 
   

 8895 0N Parallel acceleration of diffuse scattering model for indoor radio prediction by CUDA  
[8895-25] 

  X. Meng, L.-X. Guo, W. Tao, Xidian Univ. (China) 
 
 
   Author Index 

iv

Proc. of SPIE Vol. 8895  889501-4



Conference Committee 
 
 
Symposium Chair 

Charles R. Bostater Jr., Florida Institute of Technology (United States) 
 

Symposium Cochair 

Ulrich Michel, Pädagogische Hochschule Heidelberg (Germany)  
 
Conference Chairs 

Bormin Huang, University of Wisconsin-Madison (United States) 
Antonio J. Plaza, Universidad de Extremadura (Spain) 
Zhensen Wu, Xidian University (China) 

 
Conference Programme Committee 

Saeed H. Al-Mansoori, Emirates Institution for Advanced Science and 
Technology (United Arab Emirates) 

Adnan Al Rais, Emirates Institution for Advanced Science and Technology 
(United Arab Emirates) 

Philip E. Ardanuy, Raytheon Intelligence & Information Systems  
(United States) 

Chein-I Chang, University of Maryland, Baltimore County (United States) 
Yang-Lang Chang, National Taipei University of Technology (Taiwan) 
David J. Crain, GeoMetWatch Corporation (United States) 
Qian Du, Mississippi State University (United States) 
Yong Fang, Northwest A&F University (China) 
Samuel D. Gasster, The Aerospace Corporation (United States) 
Mitch Goldberg, National Oceanic and Atmospheric Administration 

(United States) 
Allen H.-L. Huang, University of Wisconsin-Madison (United States) 
Tung-Ju Hsieh, National Taipei University of Technology (Taiwan) 
Dieter Just, European Organisation for the Exploitation of Meteorological 

Satellites (Germany) 
Roger L. King, Mississippi State University (United States) 
Chulhee Lee, Yonsei University (Korea, Republic of) 
Tsengdar J. Lee, NASA Headquarters (United States) 
Sebastian Lopez Suarez, Universidad de Las Palmas de Gran Canaria 

(Spain) 
Prashanth Reddy Marpu, Masdar Institute of Science & Technology 

(United Arab Emirates) 
Jarno Mielikainen, University of Eastern Finland (United States) 
J. Montgomery, Georgetown University (United States) 
Abel Paz, Universidad de Extremadura (Spain) 
Jordi Portell de Mora, Universitat de Barcelona (Spain) 

v

Proc. of SPIE Vol. 8895  889501-5



Jeffery J. Puschell, Raytheon Space & Airborne Systems (United States) 
Shen-En Qian, Canadian Space Agency (Canada) 
Stefan A. Robila, Montclair State University (United States) 
Luc Rochette, LR Tech (Canada) 
Joan Serra-Sagrista, Universitat Autònoma de Barcelona (Spain) 
Roger W. Saunders, Met Office (United Kingdom) 
Yuliya Tarabalka, University of Iceland (Iceland) 
Carole Thiebaut, Centre National d'Études Spatiales (France) 
Miguel Velez-Reyes, The University of Texas at El Paso (United States) 
Shih-Chieh Wei, Tamkang University (Taiwan) 
Ye Zhang, Harbin Institute of Technology (China) 

 
Session Chairs 

1 High-Performance Computing in Remote Sensing I 
Bormin Huang, University of Wisconsin-Madison (United States) 
 

2 High-Performance Computing in Remote Sensing II 
Antonio J. Plaza, Universidad de Extremadura (Spain) 
 

3 High-Performance Computing in Remote Sensing III 
Zhensen Wu, Xidian University (China) 
 

4 High-Performance Computing in Remote Sensing IV 
Jarno Mielikainen, University of Wisconsin-Madison (United States) 
 

5 High-Performance Computing in Remote Sensing V 
Li-xin Guo, Xidian University (China) 
 

6 High-Performance Computing in Remote Sensing VI 
Saeed H. Al-Mansoori, Emirates Institution for Advanced Science and 

Technology (United Arab Emirates) 
 

 

 

vi

Proc. of SPIE Vol. 8895  889501-6


