
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 8892 
 
 

Proceedings of SPIE 0277-786X, V. 8892 

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

 

Image and Signal Processing 
for Remote Sensing XIX 
 
 
Lorenzo Bruzzone 
Editor 
 
 
23–25 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 

Image and Signal Processing for Remote Sensing XIX, edited by Lorenzo Bruzzone,
Proc. of SPIE Vol. 8892, 889201 · © 2013 SPIE · CCC code: 0277-786X/13/$18

doi: 10.1117/12.2049668

Proc. of SPIE Vol. 8892  889201-1



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 Image and Signal Processing for Remote Sensing XIX, edited by 
Lorenzo Bruzzone, Proceedings of SPIE Vol. 8892 (SPIE, Bellingham, WA, 2013) Article CID Number. 
 
ISSN: 0277-786X 
ISBN: 9780819497611 
 
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. 8892  889201-2



  Contents 
  
 
 ix Conference Committee 
 
 
 SESSION 1 PANSHARPENING, SUPER-RESOLUTION AND INTERPOLATION 
 
   

 8892 03 Pansharpening of hyperspectral images: a critical analysis of requirements and 
assessment on simulated PRISMA data [8892-2] 

  B. Aiazzi, Istituto di Fisica Applicata Nello Carrara, CNR (Italy); L. Alparone, Istituto di Fisica 
Applicata Nello Carrara, CNR (Italy) and Univ. degli Studi di Firenze (Italy); S. Baronti, Istituto 
di Fisica Applicata Nello Carrara, CNR (Italy); A. Garzelli, Istituto di Fisica Applicata Nello 
Carrara, CNR (Italy) and Univ. degli Studi di Siena (Italy); M. Selva, Istituto di Fisica 
Applicata Nello Carrara, CNR (Italy) 

 
 8892 04 A new super resolution method based on combined sparse representations for remote 

sensing imagery [8892-3] 
  F. Li, L. L. Tang, C. R. Li, Academy of Opto-Electronics (China); Y. Guo, Commonwealth 

Scientific and Industrial Research Organisation (Australia); J. Gao, Charles Sturt Univ. 
(Australia) 

 
 8892 05 Linear spectral unmixing-based method including extended nonnegative matrix 

factorization for pan-sharpening multispectral remote sensing images [8892-4] 
  M. S. Karoui, Ctr. National des Techniques Spatiales (Algeria) 
 
 8892 06 On non-uniform sampling for remote sensing optical images: the METEOSAT third 

generation rectification case study [8892-5] 
  R. Gutiérrez, D. Just, European Organisation for the Exploitation of Meteorological Satellites 

(Germany) 
 
 
 SESSION 2 IMAGE RESTORATION AND SEGMENTATION 
 
   

 8892 07 Hyperspectral image restoration using wavelets [8892-6] 
  B. Rasti, J. R. Sveinsson, M. O. Ulfarsson, J. A. Benediktsson, Univ. of Iceland (Iceland) 
 
 8892 08 Evaluation of a segmentation algorithm designed for an FPGA implementation [8892-7] 
  K. Schwenk, M. Schönermark, F. Huber, Deutsches Zentrum für Luft- und Raumfahrt e.V. 

(Germany) 
 
 8892 09 Comparison of an ℓ1-regression-based and a RANSAC-based planar segmentation 

procedure for urban terrain data with many outliers [8892-8] 
  J. Luo, Z. Deng, North Carolina State Univ. (United States); D. Bulatov, Fraunhofer-Institut für 

Optronik, Systemtechnik und Bildauswertung (Germany); J. E. Lavery, U.S. Army Research 
Lab. (United States) and North Carolina State Univ. (United States); S.-C. Fang, North 
Carolina State Univ. (United States) 

 

iii

Proc. of SPIE Vol. 8892  889201-3



 8892 0A Automatic urban road extraction on DSM data based on fuzzy ART, region growing, 
morphological operations and radon transform [8892-9] 

  D. Herumurti, K. Uchimura, G. Koutaki, Kumamoto Univ. (Japan); T. Uemura, Sojo Univ. 
(Japan) 

 
 8892 0B Soil surface roughness modeling: limit of global characterization in remote sensing 

[8892-10] 
  O. Chimi-Chiadjeu, E. Vannier, R. Dusséaux, O. Taconet, Lab. Atmosphères, Milieux, 

Observations Spatiales, IPSL, CNRS, Univ. de Versailles Saint Quentin  (France) 
 
 
 SESSION 3 IMAGE REGISTRATION AND OBJECT RECOGNITION 
 
   

 8892 0C Dense registration of CHRIS-Proba and Ikonos images using multi-dimensional mutual 
information maximization [8892-11] 

  C. Cariou, K. Chehdi, TS12M, IETR, Univ. de Rennes 1 (France) 
 
 8892 0D A self-adaptive image registration method: from local learning to overall processing 

[8892-12] 
  P. Ye, N. Li, F. Liu, J. Wu, G. Guo, National Univ. of Defense Technology (China) 
 
 8892 0F Automated search for livestock enclosures of rectangular shape in remotely sensed 

imagery [8892-14] 
  I. Zingman, D. Saupe, Univ. Konstanz (Germany); K. Lambers, Otto-Friedrich-Univ. Bamberg 

(Germany) 
 
 8892 0G A comprehensive analysis of earthquake damage patterns using high dimensional model 

representation feature selection [8892-15] 
  G. Taşkin Kaya, Istanbul Tecknik Üniv. (Turkey) 
 
 
 SESSION 4 HYPERSPECTRAL IMAGE PROCESSING 
 
   

 8892 0H Preprocessing of hyperspectral images: a comparative study of destriping algorithms for 
EO1-hyperion [8892-16] 

  D. Scheffler, Helmholtz-Zentrum Potsdam Deutsches GeoForschungsZentrum GFZ 
(Germany); P. Karrasch, Technische Univ. Dresden (Germany) 

 
 8892 0I Wavelet based hyperspectral image restoration using spatial and spectral penalties 

[8892-17] 
  B. Rasti, J. R. Sveinsson, M. O. Ulfarsson, J. A. Benediktsson, Univ. of Iceland (Iceland) 
 
 8892 0J Hyperspectral image segmentation using a cooperative nonparametric approach 

[8892-18] 
  A. Taher, K. Chehdi, C. Cariou, TS12M, IETR, Univ. de Rennes 1 (France) 
 
 8892 0L VST-based lossy compression of hyperspectral data for new generation sensors [8892-20] 
  A. N. Zemliachenko, R. A. Kozhemiakin, M. L. Uss, S. K. Abramov, V. V. Lukin, National 

Aerospace Univ. (Ukraine); B. Vozel, K. Chehdi, IETR, UMR CNRS, Univ. de Rennes 1 (France) 
 
 

iv

Proc. of SPIE Vol. 8892  889201-4



 SESSION 5 UNMIXING AND CLASSIFICATION IN HYPERSPECTRAL IMAGES 
 
   

 8892 0M Estimating the number of endmembers in hyperspectral imagery using hierarchical 
agglomerate clustering [8892-21] 

  J.-C. Wu, H.-Y. Wu, G.-C. Tsuei, National Ilan Univ. (Taiwan) 
 
 8892 0N Boundary constraints for singular value decomposition of spectral data [8892-22] 
  J. Gruninger, H. Dothe, Spectral Sciences, Inc. (United States) 
 
 8892 0O Extraction of spatial features in hyperspectral images based on the analysis of differential 

attribute profiles [8892-24] 
  N. Falco, Univ. degli Studi di Trento (Italy) and Univ. of Iceland (Iceland); J. A. Benediktsson, 

Univ. of Iceland (Iceland); L. Bruzzone, Univ. degli Studi di Trento (Italy) 
 
 8892 0P Affinity propagation for large size hyperspectral image classification [8892-25] 
  M. Soltani, K. Chehdi, C. Cariou, TS12M, IETR, Univ. de Rennes 1 (France) 
 
 8892 0Q Improving the efficiency of MESMA through geometric unmixing principles [8892-23] 
  L. Tits, Katholieke Univ. Leuven (Belgium); B. Somers, Katholieke Univ. Leuven (Belgium) 

and Flemish Institute for Technological Research (Belgium); R. Heylen, Univ. Antwerpen 
(Belgium) and Univ. of Florida (United States); P. Scheunders, Univ. Antwerpen (Belgium); 
P. Coppin, Katholieke Univ. Leuven (Belgium) 

 
 
 SESSION 6 IMAGE CLASSIFICATION 
 
   

 8892 0R Hyperspectral image classification using a spectral-spatial sparse coding model [8892-26] 
  E. Oguslu, Old Dominion Univ. (United States) and Air Force NCO Vocational College 

(Turkey); G. Zhou, Guilin Univ. of Technology (China); J. Li, Old Dominion Univ. (United 
States) 

 
 8892 0S Classification of hyperspectral images with binary fractional order Darwinian PSO and 

random forests [8892-27] 
  P. Ghamisi, Univ. of Iceland (Iceland); M. S. Couceiro, Univ. de Coimbra (Portugal); 

J. A. Benediktsson, Univ. of Iceland (Iceland) 
 
 8892 0T Smoothing parameter estimation framework for Markov random field by using contextual 

and spectral information [8892-28] 
  H. Aghighi, J. Trinder, The Univ. of New South Wales (Australia) 
 
 8892 0U Road extraction from satellite images by self-supervised classification and perceptual 

grouping [8892-29] 
  E. Sahin, ASELSAN Inc. (Turkey) and Middle East Technical Univ. (Turkey); İ. Ulusoy, Middle 

East Technical Univ. (Turkey) 
 
 8892 0V Extraction and refinement of building faces in 3D point clouds [8892-30] 
  M. Pohl, J. Meidow, D. Bulatov, Fraunhofer-Institut für Optronik, Systemtechnik und 

Bildauswertung (Germany) 
 

v

Proc. of SPIE Vol. 8892  889201-5



 SESSION 7 DATA MINING AND DATA FUSION 
 
   

 8892 0W Multisource oil spill detection [8892-31] 
  A. B. Salberg, S. O. Larsen, M. Zortea, Norsk Regnesentral (Norway) 
 
 8892 0X Recurrent neural networks for automatic clustering of multispectral satellite images 

[8892-33] 
  P. Koprinkova-Hristova, K. Alexiev, Institute of Information and Communication 

Technologies (Bulgaria); D. Borisova, G. Jelev, V. Atanassov, Space Research and 
Technology Institute (Bulgaria) 

 
 8892 0Y Joint processing of Landsat ETM+ and ALOS-PALSAR data for species richness and forest 

biodiversity monitoring [8892-32] 
  S. Attarchi, Technische Univ. Bergakademie Freiberg (Germany); R. Gloaguen, Technische 

Univ. Bergakademie Freiberg (Germany) and Helmholtz-Institut Freiberg für 
Ressourcentechnologie (Germany) 

 
 8892 0Z Data mining and model adaptation for the land use and land cover classification of a 

Worldview 2 image [8892-34] 
  L. C. Nascimento, C. B. M. Cruz, E. M. F. R. Souza, Univ. Federal do Rio de Janeiro (Brazil) 
 
 8892 10 Application of genetic programming and Landsat multi-date imagery for urban growth 

monitoring [8892-35] 
  K. Djerriri, Ctr. National des Techniques Spatiales (Algeria) and Univ. de Sidi-Bel-Abbes 

(Algeria); M. Malki, Univ. de Sidi-Bel-Abbes (Algeria) 
 
 
 SESSION 8 CHANGE DETECTION AND MULTITEMPORAL ANALYSIS 
 
   

 8892 12 Detection of damage to building side-walls in the 2011 Tohoku, Japan earthquake using 
high-resolution TerraSAR-X images [8892-37] 

  F. Yamazaki, Chiba Univ. (Japan); Y. Iwasaki, Chiba Prefectural Government (Japan); 
W. Liu, Tokyo Institute of Technology (Japan); T. Nonaka, T. Sasagawa, PASCO Corp. 
(Japan) 

 
 8892 13 Connectivity constraint-based sequential pattern extraction from Satellite Image Time 

Series (SITS) [8892-38] 
  A. Julea, Institute of Space Science (Romania); N. Méger, Univ. de Savoie (France) 
 
 8892 14 Fusion of satellite and aerial images for identification and modeling of nature types 

[8892-39] 
  A. B. Salberg, Norsk Regnesentral (Norway); L. Erikstad, Norsk Institutt for Naturforskning 

(Norway); M. Zortea, Norsk Regnesentral (Norway) 
 
 8892 15 A robust nonlinear scale space change detection approach for SAR images [8892-40] 
  B. Sevilmis, O. E. Okman, F. Nar, C. Demirkesen, SDT A.S. (Turkey); M. Çetin, Sabanci Univ. 

(Turkey) 
 

vi

Proc. of SPIE Vol. 8892  889201-6



 SESSION 9 DATA PROCESSING APPLICATIONS 
 
   

 8892 16 Investigating vegetation spectral reflectance for detecting hydrocarbon pipeline leaks 
from multispectral data [8892-41] 

  B. Adamu, K. Tansey, M. J. Bradshaw, Univ. of Leicester (United Kingdom) 
 
 8892 17 The development of a remote sensing system with real-time automated horizon tracking 

for distance estimation at sea [8892-42] 
  A. L. Baruwa, A. N. Evans, Univ. of Bath (United Kingdom); R. Wyatt, Seiche Measurements 

Ltd. (United Kingdom) 
 
 8892 18 On board processing procedures for the Solar Orbiter METIS coronagraph [8892-43] 
  M. Pancrazzi, M. Focardi, INAF - Osservatorio Astrofisico di Arcetri (Italy) and Univ. degli 

Studi di Firenze (Italy); M. Uslenghi, INAF - IASF Milano (Italy); E. Magli, M. Ricci, Politecnico di 
Torino (Italy); A. Bemporad, G. Nicolini, INAF - Osservatorio Astronomico di Torino (Italy); 
F. Landini, INAF - Osservatorio Astrofisico di Arcetri (Italy) and Univ. degli Studi di Firenze 
(Italy); M. Romoli, Univ. degli Studi di Firenze (Italy); E. Antonucci, S. Fineschi, 
INAF - Osservatorio Astronomico di Torino (Italy); G. Naletto, P. Nicolosi, Univ. degli Studi di 
Padova (Italy) and Istituto di Fotonica e Nanotecnologie, CNR (Italy); D. Spadaro, 
INAF - Osservatorio Astrofisico di Catania (Italy); V. Andretta, INAF - Osservatorio 
Astronomico di Capodimonte (Italy); W. Errico, F. Bigongiari, L. Fontani, M. Orlandi, 
A. Colonna, Sitael S.p.a. (Italy) 

 
 8892 19 A spectral water index based on visual bands [8892-45] 
  E. Basaeed, H. Bhaskar, M. Al-Mualla, Khalifa Univ. of Science, Technology, and Research 

(United Arab Emirates) 
 
 
  SAR DATA PROCESSING I: JOINT SESSION WITH CONFERENCES 8891 AND 8892 
 
   

 8892 1A Labeled co-occurrence matrix for the detection of built-up areas in high-resolution SAR 
images [8892-48] 

  N. Li, National Univ. of Defense Technology (China); L. Bruzzone, Univ. degli Studi di Trento 
(Italy); Z. Chen, F. Liu, National Univ. of Defense Technology (China) 

 
 8892 1B Robust tie points selection for InSAR image coregistration [8892-46] 
  T. Skanderi, B. Chabira, B. Afifa, A. Belhadj Aissa, Univ. des Sciences et de la Technologie 

Houari Boumediene (Algeria) 
 
 8892 1C A new heterogeneity scale to improve anisotropic diffusion based speckle filters in SAR 

images [8892-47] 
  R. K. Chatterjee, Birla Institute of Technology (India); A. Kar, Jadavpur Univ. (India) 
 
 
  SAR DATA PROCESSING II: JOINT SESSION WITH CONFERENCES 8891 AND 8892 
 
   

 8892 1E A semi-automatic approach for estimating bedrock and surface layers from multichannel 
coherent radar depth sounder imagery [8892-49] 

  J. E. Mitchell, D. J. Crandall, G. C. Fox, Indiana Univ. (United States); M. Rahnemoonfar, 
Texas A&M Univ. Corpus Christi (United States); J. D. Paden, The Univ. of Kansas (United 
States) 

vii

Proc. of SPIE Vol. 8892  889201-7



  POSTER SESSION 
 
   

 8892 1I Comparison on accuracy of image matching between lossy JPEG compression and lossy 
JPEG 2000 compression [8892-55] 

  R. Matsuoka, Kokusai Kogyo Co., Ltd. (Japan) and Tokai Univ. (Japan); M. Sone, N. Sudo, 
H. Yokotsuka, Tokai Univ. (Japan); N. Shirai, Kokusai Kogyo Co., Ltd. (Japan) 

 
 8892 1N Multi-source remote-sensing image matching based on epipolar line and least squares 

[8892-60] 
  P. Chen, Wuhan Univ. (China); Z. Mao, J. Chen, The Second Institute of Oceanography, 

SOA (China);X. Zhang, Z. Li, Wuhan Univ. (China) 
 
 8892 1U Bartlett algorithm modification for energy spectrum assessment of optical radiation 

[8892-69] 
  A. Zhdanov, O. Moskaletz, St. Petersburg State Univ. of Aerospace Instrumentation (Russian 

Federation) 
 
 8892 1W MIMO radar arrays with minimum redundancy: a design method [8892-71] 
  A. J. Kirschner, U. Siart, J. Guetlein, J. Detlefsen, Technische Univ. München (Germany) 
 
 8892 1X The remote sensing image retrieval based on multi-feature [8892-72] 
  J. Duan, C. Ma, S. B. Liu, J. Zhang, Institute of Remote Sensing and Digital Earth (China) 
 
 8892 1Y Visual appearance of wind turbine tower at long range measured using imaging system 

[8892-73] 
  K. O. S. Gustafsson, S. Möller, Swedish Defence Research Agency (Sweden) 
 
 8892 1Z Pixel response non-uniformity correction for multi-TDICCD camera based on FPGA 

[8892-74] 
  G. Zhai, Beijing Institute of Space Mechanics and Electcity (China) 
 
 
   Author Index 

viii

Proc. of SPIE Vol. 8892  889201-8



Conference Committee 
 
 
Symposium Chair 

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

Symposium Cochair 

   Ulrich Michel, Pädagogische Hochschule Heidelberg (Germany) 
 
Conference Chair 

Lorenzo Bruzzone, Università degli Studi di Trento (Italy) 
 
Conference Cochairs 

Jon Atli Benediktsson, University of Iceland (Iceland) 
Sebastiano Bruno Serpico, Università degli Studi di Genova (Italy) 

 
Conference Program Committee 

Selim Aksoy, Bilkent Üniversitesi (Turkey) 
Luciano Alparone, Università degli Studi di Firenze (Italy) 
José M. Bioucas-Dias, Universidade Técnica de Lisboa (Portugal) 
Francesca Bovolo, Università degli Studi di Trento (Italy) 
Gustavo Camps-Valls, Universidad de València (Spain) 
Jocelyn Chanussot, Laboratoire des Images et des Signaux (France) 
Chi-Hau Chen, University of Massachusetts Dartmouth (United States) 
Melba M. Crawford, Purdue University (United States) 
Fabio Dell'Acqua, Università degli Studi di Pavia (Italy) 
Peijun Du, Nanjing University (China) 
Giles M. Foody, The University of Nottingham (United Kingdom) 
Andrea Garzelli, Università degli Studi di Siena (Italy) 
Jordi Inglada, Centre d'Etudes Spatiales de la Biosphère (France) 
Gabriele Moser, Università degli Studi di Genova (Italy) 
Allan A. Nielsen, Technical University of Denmark (Denmark) 
Ryuei Nishii, Kyushu University (Japan) 
Antonio J. Plaza, Universidad de Extremadura (Spain) 
John A. Richards, The Australian National University (Australia) 
Josiane B. Zerubia, INRIA Sophia Antipolis - Méditerranée (France) 

ix

Proc. of SPIE Vol. 8892  889201-9



Session Chairs 
1 Pansharpening, Super-Resolution and Interpolation 

Lorenzo Bruzzone, Università degli Studi di Trento (Italy) 
 

2 Image Restoration and Segmentation 
Gülşen Taşkin Kaya, Istanbul Teknik Üniversitesi (Turkey) 
 

3 Image Registration and Object Recognition 
Lorenzo Bruzzone, Università degli Studi di Trento (Italy) 
 

4 Hyperspectral Image Processing 
Jon Atli Benediktsson, University of Iceland (Iceland) 
 

5 Unmixing and Classification in Hyperspectral Images 
Antonio J. Plaza, Universidad de Extremadura (Spain) 
 

6 Image Classification 
Lorenzo Bruzzone, Università degli Studi di Trento (Italy) 
 

7 Data Mining and Data Fusion 
Jon Atli Benediktsson, University of Iceland (Iceland) 
 

8 Change Detection and Multitemporal Analysis 
Lorenzo Bruzzone, Università degli Studi di Trento (Italy) 
 

9 Data Processing Applications 
Gintautas Palubinskas, Deutsches Zentrum für Luft- und Raumfahrt e.V. 

(Germany) 
 

  SAR Data Processing I: Joint Session with Conferences 8891 and 8892 
Lorenzo Bruzzone, Università degli Studi di Trento (Italy) 
 

  SAR Data Processing II: Joint Session with Conferences 8891 and 8892 
Claudia Notarnicola, EURAC research (Italy) 
 

 

 

x

Proc. of SPIE Vol. 8892  889201-10


