
PROCEEDINGS 

 

Volume 7873 
 
 

Proceedings of SPIE, 0277-786X, v. 7873 
 

 

Computational Imaging IX 

Charles A. Bouman 
Ilya Pollak 
Patrick J. Wolfe 
Editors 
 
 
24–25 January 2011 
San Francisco, California, United States 
 
 
Sponsored and Published by 
IS&T—The Society for Imaging Science and Technology 
SPIE 
 
Cosponsored by 
GE Healthcare  
 
 
 



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 Computational Imaging IX, edited by Charles A. Bouman, Ilya Pollak, 
Patrick J. Wolfe, Proceedings of SPIE-IS&T Electronic Imaging, SPIE Vol. 7873 (SPIE, Bellingham, WA, 
2011) Article CID Number. 
 
ISSN 0277-786X 
ISBN 9780819484109 
 
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 
and 
IS&T—The Society for Imaging Science and Technology 
7003 Kilworth Lane, Springfield, Virginia, 22151 USA 
Telephone +1 703 642 9090 (Eastern Time)· Fax +1 703 642 9094 
imaging.org 
 
Copyright © 2011, Society of Photo-Optical Instrumentation Engineers and The Society for Imaging 
Science and Technology 
 
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. 
 
 
 
 
 
 

 
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 
 
 
  INVERSE PROBLEMS  
 
 7873 03 Myopic sparse image reconstruction with application to MRFM [7873-02] 
  S. U. Park, Univ. of Michigan, Ann Arbor (United States); N. Dobigeon, Univ. of Toulouse 

(France); A. O. Hero, Univ. of Michigan, Ann Arbor (United States) 
 
 7873 04 Seismic imaging of transmission overhead line structure foundations [7873-04] 
  D. Vautrin, IRCCyN (France); M. Voorons, Ecole Polytechnique de Montréal (Canada);  

J. Idier, IRCCyN (France); Y. Goussard, Ecole Polytechnique de Montréal (Canada);  
S. Kerzalé, Apside Technologies (France); N. Paul, EDF R&D (France) 

 
 7873 05 Inverse problems for cryo electron microscopy of viruses: randomly oriented projection 

images of random 3D structures in noise [7873-05] 
  Q. Wang, P. C. Doerschuk, Cornell Univ. (United States) 
 
 7873 06 Inverse problems arising in different synthetic aperture radar imaging systems and a 

general Bayesian approach for them [7873-06] 
  S. Zhu, Lab. des Signaux et Systèmes, CNRS, Univ. Paris-Sud XI (France) and National Univ. of 

Defense Technology (China); A. Mohammad-Djafari, Lab. des Signaux et Systèmes, CNRS, 
Univ. Paris-Sud XI (France); X. Li, J. Mao, National Univ. of Defense Technology (China) 

 
 7873 07 Medical image enhancement using resolution synthesis [7873-07] 
  T.-S. Wong, C. A. Bouman, Purdue Univ. (United States); J.-B. Thibault, GE Healthcare (United 

States); K. D. Sauer, Univ. of Notre Dame (United States) 
 
 
  IMAGE AND VIDEO ANALYSIS  
 
 7873 09 An open level set framework for image segmentation and restoration using the Mumford 

and Shah model [7873-08] 
  R. Mohieddine, L. A. Vese, Univ. of California, Los Angeles (United States) 
 
 7873 0A Fisher information embedding for video indexing and retrieval [7873-09] 
  X. Chen, A. O. Hero, Univ. of Michigan, Ann Arbor (United States) 
 
 7873 0B Segmentation assisted food classification for dietary assessment [7873-10] 
  F. Zhu, M. Bosch, T. Schap, N. Khanna, D. S. Ebert, C. J. Boushey, E. J. Delp, Purdue Univ. 

(United States) 
 
 

iii



  IMAGE AND VIDEO ANALYSIS II  
 
 7873 0C Sparse Fisher's linear discriminant analysis [7873-34] 
  H. Siddiqui, H. Hwang, Qualcomm Inc. (United States) 
 
 
  IMAGING FOR AEROSPACE APPLICATIONS  
 
 7873 0E Characterization of moving dust particles [7873-13] 
  B. J. Bos, S. R. Antonille, N. Memarsadeghi, NASA Goddard Space Flight Ctr. (United States) 
 
 7873 0F A super-resolution algorithm for enhancement of flash lidar data [7873-14] 
  A. Bulyshev, Analytical Mechanics Associates, Inc. (United States); M. Vanek,  

F. Amzajerdian, NASA Langley Research Ctr. (United States); D. Pierrottet, Coherent 
Applications, Inc. (United States); G. Hines, R. Reisse, NASA Langley Research Ctr. (United 
States) 

 
 7873 0G Image registration for stability testing of MEMS [7873-17] 
  N. Memarsadeghi, J. Le Moigne, P. N. Blake, NASA Goddard Space Flight Ctr. (United 

States); P. A. Morey, Ball Aerospace & Technologies Corp. (United States); W. B. Landsman, 
Adnet Systems Inc. (United States); V. J. Chambers, S. H. Moseley, NASA Goddard Space 
Flight Ctr. (United States) 

 
 
  IMAGE PROCESSING FOR MOBILE DEVICE APPLICATIONS  
 
 7873 0H Capacitive touch sensing: signal and image processing algorithms [7873-18] 
  Z. Baharav, Corning Inc. (United States); R. Kakarala, Nanyang Technological Univ. 

(Singapore) 
 
 7873 0I Denoising, deblurring, and superresoluton in mobile phones [7873-19] 
  F. Šroubek, J. Kamenický, J. Flusser, Institute of Information Theory and Automation (Czech 

Republic) 
 
 7873 0J Arabic word recognizer for mobile applications [7873-20] 
  N. Khanna, Purdue Univ. (United States); G. Abdollahian, Univ. of California, Santa Barbara 

(United States); B. Brame, M. Boutin, E. J. Delp, Purdue Univ. (United States) 
 
 7873 0K Volume estimation using food specific shape templates in mobile image-based dietary 

assessment [7873-21] 
  J. Chae, I. Woo, S. Kim, R. Maciejewski, F. Zhu, E. J. Delp, C. J. Boushey, D. S. Ebert, Purdue 

Univ. (United States) 
 
 
  SPECIAL SESSION: ADVANCE METHODS IN TOMOGRAPHIC IMAGING I  
 
 7873 0O A hybrid approach to imaging and anomaly characterization from dual energy CT data 

[7873-39] 
  E. Miller, O. Semerci, Tufts Univ. (United States) 
 
 7873 0P Robust multifrequency inversion in terahertz diffraction tomography [7873-40] 
  K. Chen, D. A. Castañón, Boston Univ. (United States) 

iv



 7873 0Q Classification-aware dimensionality reduction methods for explosives detection using 
multi-energy x-ray computed tomography [7873-41] 

  L. Eger, P. Ishwar, W. C. Karl, Boston Univ. (United States); H. Pien, Massachusetts General 
Hospital (United States) 

 
 
  SPECIAL SESSION: ADVANCE METHODS IN TOMOGRAPHIC IMAGING II  
 
 7873 0S Constrain static target kinetic iterative image reconstruction for 4D cardiac CT imaging 

[7873-43] 
  A. M. Alessio, Univ. of Washington (United States); P. J. La Riviere, Univ. of Chicago (United 

States) 
 
 7873 0T Kinetic parameter reconstruction for motion compensation in transmission tomography 

[7873-44] 
  Z. Yu, J.-B. Thibault, GE Healthcare Technologies (United States); J. Wang, Univ. of Notre 

Dame (United States); C. A. Bouman, Purdue Univ. (United States); K. D. Sauer, Univ. of Notre 
Dame (United States) 

 
 7873 0U Bayesian estimation with Gauss-Markov-Potts priors in optical diffraction tomography 

[7873-03] 
  H. Ayasso, B. Duchêne, A. Mohammad-Djafari, Lab. des Signaux et Systèmes, CNRS, Univ. 

Paris Sud XI (France) 
 
 
  ADVANCED METHODS IN INVERSE PROBLEMS  
 
 7873 0V Accelerating sparse reconstruction for fast and precomputable system matrix inverses 

[7873-45] 
  S. J. Reeves, Auburn Univ. (United States) 
 
 7873 0W An expectation maximization solution for fusing 2D and 3D ladar data [7873-24] 
  P. F. Dolce, S. C. Cain, Air Force Institute of Technology (United States) 
 
 7873 0X Superresolution with the focused plenoptic camera [7873-25] 
  T. Georgiev, Adobe Systems (United States); G. Chunev, A. Lumsdaine, Indiana Univ. (United 

States) 
 
 7873 0Y Content-preserving zoom-in view generation for surveillance videos [7873-26] 
  K. Watanabe, N. Nitta, N. Babaguchi, Osaka Univ. (Japan) 
 
 
  INTERACTIVE PAPER SESSION  
 
 7873 0Z Colour image compression by grey to colour conversion [7873-27] 
  M. S. Drew, Simon Fraser Univ. (Canada); G. D. Finlayson, Univ. of East Anglia Norwich 

(United Kingdom); A. Jindal, Indian Institute of Technology Kanpur (India) 
 
 7873 10 Study of recognizing human motion observed from an arbitrary viewpoint based on 

decomposition of a tensor containing multiple view motions [7873-28] 
  T. Hori, J. Ohya, Waseda Univ. (Japan); J. Kurumisawa, Chiba Univ. of Commerce (Japan) 
 

v



 7873 11 Visual real-time detection, recognition and tracking of ground and airborne targets 
[7873-29] 

  L. Kovács, C. Benedek, Computer and Automation Research Institute (Hungary) 
 
 7873 12 Illuminant color estimation by hue categorization based on gray world assumption [7873-30] 
  H. Kawamura, Nippon Telegraph and Telephone Corp. (Japan); S. Yonemura, J. Ohya, 

Waseda Univ. (Japan); N. Matsuura, Nippon Telegraph and Telephone Corp. (Japan) 
 
 7873 13 Super-resolved refocusing with a plenoptic camera [7873-31] 
  Z. Zhou, Univ. of Science and Technology of China (China); Y. Yuan, BeiHang Univ. (China); 

X. Bin, Univ. of Science and Technology of China (China) and Academy of Opto-electronics 
(China); L. Qian, Univ. of Science and Technology of China (China) 

 
 7873 15 Compressive through-focus wavefield imaging [7873-33] 
  E. A. Marengo, Northeastern Univ. (United States); O. Mangoubi, Yale Univ. (United States) 
 
  
  Author Index 

vi



Conference Committee 

 
Symposium Chair 

Sabine E. Süsstrunk, École Polytechnique Fédérale de Lausanne 
(Switzerland) 

 

Symposium Cochair 

Majid Rabbani, Eastman Kodak Company (United States) 
 

Conference Chairs 

Charles A. Bouman, Purdue University (United States) 
Ilya Pollak, Purdue University (United States) 
Patrick J. Wolfe, Harvard University (United States) 

 

Session Chairs 

  Special Session: Advance Methods in Tomographic Imaging I 
Samit Basu, Morpho Detection Inc. (United States) 
Charles A. Bouman, Purdue University (United States) 
 

  Special Session: Advance Methods in Tomographic Imaging II 
Samit Basu, Morpho Detection Inc. (United States) 
Charles A. Bouman, Purdue University (United States) 
 
 

vii




