
PROCEEDINGS 

   
 
 

Volume 8662 
 
 

Proceedings of SPIE 0277-786X, V. 8662 

 

 

Intelligent Robots and Computer 
Vision XXX: Algorithms and 
Techniques 
 
 
Juha Röning 
David Casasent 
Editors 
 
 
4–6 February 2013 
Burlingame, California, United States 
 
 
Sponsored by 
IS&T—The Society for Imaging Science and Technology 
SPIE 
 
Cosponsored by 
Qualcomm Inc. (United States) 
 
Published by 
SPIE 
 
 

Intelligent Robots and Computer Vision XXX: Algorithms and Techniques, edited by Juha Röning, David Casasent, 
Proc. of SPIE Vol. 8662, 866201 · © 2013 SPIE-IS&T · CCC code: 0277-786/13/$18 · doi: 10.1117/12.2020102

SPIE-IS&T/ Vol. 8662  866201-1



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 publishers are 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 Intelligent Robots and Computer Vision XXX: Algorithms and 
Techniques, edited by Juha Röning, David Casasent, Proceedings of SPIE-IS&T Electronic Imaging, 
SPIE Vol. 8662. Article CID Number (2013) 
 
ISSN:  0277-786X 
ISBN: 9780819494351 
 
Copublished 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 © 2013, 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 
the publishers 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. 
 
 
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. 
 

SPIE-IS&T/ Vol. 8662  866201-2



  Contents 

  

 
 vii Conference Committee 

 

 

 SESSION 1 INVITED PAPERS ON INTELLIGENT ROBOTICS 

 
   

 8662 02 Control issues and recent solutions for voltage controlled piezoelectric elements utilizing 

artificial neural networks (Invited Paper) [8662-1] 

  M. Kauppinen, J. Röning, Univ. of Oulu (Finland) 

 

 8662 03 The 20th annual intelligent ground vehicle competition: building a generation of robotists 

(Invited Paper) [8662-2] 

  B. L. Theisen, A. Kosinski, US Army TARDEC (United States) 

 
 

 SESSION 2 NAVIGATION AND VISUAL PATH PLANNING 

 
   

 8662 04 Visual homing with a pan-tilt based stereo camera [8662-3] 

  P. Nirmal, D. M. Lyons, Fordham Univ. (United States) 

 

 8662 06 Panoramic stereo sphere vision [8662-5] 

  W. Feng, Tianjin Normal Univ. (China); B. Zhang, Tianjin Univ. of Technology (China);  

J. Röning, Univ. of Oulu (Finland); X. Zong, T. Yi, Tianjin Univ. of Technology (China) 

 

 8662 07 Loop closure detection using local Zernike moment patterns [8662-7] 

  E. Sariyanidi, O. Sencan, H. Temeltas, Istanbul Teknik Üniv. (Turkey) 

 

 8662 08 Stabilization and control of quad-rotor helicopter using a smartphone device [8662-6] 

  A. Desai, D.-J. Lee, J. Moore, Y.-P. Chang, Brigham Young Univ. (United States) 

 
 

 SESSION 3 COMPUTER VISION ALGORITHMS AND TRACKING 

 
   

 8662 09 Optimizing feature selection strategy for adaptive object identification in noisy 

environment [8662-8] 

  S. Pandya, Univ. of Southern California (United States); T. Lu, T.-H. Chao, Jet Propulsion Lab. 

(United States) 

 

 8662 0A GPU-based real-time trinocular stereo vision [8662-9] 

  Y. Yao, R. J. Linton, T. Padir, Worcester Polytechnic Institute (United States) 

 

 8662 0B Remotely controlling of mobile robots using gesture captured by the Kinect and 

recognized by machine learning method [8662-12] 

  R. C. Hsu, J.-W. Jian, C.-C.  Lin, C.-H. Lai, C.-T. Liu, National Chiayi Univ. (Taiwan) 

 

 
 

iii

SPIE-IS&T/ Vol. 8662  866201-3



 SESSION 4 IMAGE UNDERSTANDING AND SCENE ANALYSIS 

 
   

 8662 0C Relating vanishing points to catadioptric camera calibration [8662-13] 

  W. Duan, Univ. of Lincoln (United Kingdom); H. Zhang, United International College (China); 

N. M. Allinson, Univ. of Lincoln (United Kingdom) 

 

 8662 0D Natural image understanding using algorithm selection and high-level feedback [8662-14] 

  M. Lukac, M. Kameyama, K. Hiura, Tohoku Univ. (Japan) 

 

 8662 0E Improving shape context using geodesic information and reflection invariance [8662-15] 

  V. Premachandran, R. Kakarala, Nanyang Technological Univ. (Singapore) 

 

 8662 0F A proposed super-fast scheme for instant-detect-instant-kill of a ground-to-air missile  

[8662-16] 

  C. J. Hu, Southern Illinois Univ.  (United States) 

 

 8662 0H Finger tracking for hand-held device interface using profile-matching stereo vision  

[8662-18] 

  Y.-P. Chang, D.-J. Lee, J. Moore, A. Desai, B. Tippetts, Brigham Young Univ. (United States) 

 
 

 SESSION 5 INDUSTRIAL ROBOTS AND APPLICATIONS 

 
   

 8662 0I Training industrial robots with gesture recognition techniques [8662-19] 

  J. Piane, Yaskawa America, Inc. (United States); D. Raicu, J. Furst, DePaul Univ.  

(United States) 

 

 8662 0J A restrained-torque-based motion instructor: forearm flexion/extension-driving 

exoskeleton [8662-20] 

  T. Nishimura, Y. Nomura, R. Sakamoto, Mie Univ. (Japan) 

 

 8662 0K 3D recovery of human gaze in natural environments [8662-21] 

  L. Paletta, K. Santner, G. Fritz, H. Mayer, JOANNEUM RESEARCH Forschungsgesellschaft mbH 

(Austria) 

 
 

 SESSION 6 OUTDOOR GROUND ROBOTICS 

 
   

 8662 0L CANINE: a robotic mine dog [8662-22] 

  B. A. Stancil, J. Hyams, J. Shelley, K. Babu, Neya Systems, LLC (United States); H. Badino,  

A. Bansal, D. Huber, Carnegie Mellon Univ. (United States); P. Batavia, Neya Systems, LLC 

(United States) 

 

 8662 0M Development of dog-like retrieving capability in a ground robot [8662-23] 

  D. C. MacKenzie, Mobile Intelligence Corp. (United States); R. Ashok, J. M. Rehg, Georgia 

Institute of Technology (United States); G. Witus, Turing Associates, Inc. (United States) 

 

 8662 0N Multidisciplinary unmanned technology teammate (MUTT) [8662-24] 

  N. Uzunovic, A. Schneider, A. Lacaze, K. Murphy, Robotic Research LLC (United States);  

M. Del Giorno, Del Services (United States) 

 

iv

SPIE-IS&T/ Vol. 8662  866201-4



 8662 0O R-MASTIF: robotic mobile autonomous system for threat interrogation and object fetch 

[8662-25] 

  A. Das, SRI International Sarnoff (United States); D. Thakur, J. Keller, Univ. of Pennsylvania 

(United States); S. Kuthirummal, Z. Kira, SRI International Sarnoff (United States);  

M. Pivtoraiko, Univ. of Pennsylvania (United States) 

 

 8662 0P LABRADOR: a learning autonomous behavior-based robot for adaptive detection and 

object retrieval [8662-26] 

  B. Yamauchi, M. Moseley, iRobot Corp. (United States); J. Brookshire, Massachusetts 

Institute of Technology (United States) 

 
 

  INTERACTIVE PAPER SESSION   

 
   

 8662 0Q Method and application of active visual tracking based on illumination invariants [8662-27] 

  J. Su, Harbin Univ. of Science and Technology (China) and Harbin Engineering Univ. 

(China); G. Yin, Harbin Engineering Univ. (China); L. Wang, Y. Sun, Z. Liu, Harbin Univ. of 

Science and Technology (China) 

 

 8662 0R Supervised linear dimensionality reduction with robust margins for object recognition  

[8662-28] 

  F. Dornaika, Univ. of the Basque Country (Spain) and IKERBASQUE, Basque Foundation for 

Science (Spain); A. Assoum, Lebanese Univ. (Lebanon) 

 

 8662 0S Using a multi-port architecture of neural-net associative memory based on the 

equivalency paradigm for parallel cluster image analysis and self-learning [8662-29] 

  V. G. Krasilenko, Vinnitsa Social Economy Institute (Ukraine); A. A. Lazarev, Vinnitsa National 

Technical Univ. (Ukraine); S. K. Grabovlyak, D. V. Nikitovich, Vinnitsa Social Economy 

Institute (Ukraine) 

 
 

   Author Index 

v

SPIE-IS&T/ Vol. 8662  866201-5



SPIE-IS&T/ Vol. 8662  866201-6



Conference Committee 
 
 
Symposium Chair 

Gaurav Sharma, University of Rochester (United States) 
 

Symposium Cochair 

Sergio R. Goma, Qualcomm Inc. (United States) 
 
Conference Chairs 

Juha Röning, University of Oulu (Finland) 
David Casasent, Carnegie Mellon University (United States) 

 
Conference Program Committee 

Norbert Lauinger, CORRSYS 3D Sensors AG (Germany) 
Dah Jye Lee, Brigham Young University (United States) 
Charles A. McPherson, Draper Laboratory (United States) 
Kurt S. Niel, Fachhochschule Wels (Austria) 
Yoshihiko Nomura, Mie University (Japan) 
Daniel Raviv, Florida Atlantic University (United States) 
Bernard L. Theisen, U.S. Army Tank Automotive Research, 

Development and Engineering Center (United States) 
Dili Zhang, Monotype Imaging (United States) 

 
Session Chairs 

1     Invited Papers on Intelligent Robotics 
Juha Röning, University of Oulu (Finland) 

 
2     Navigation and Visual Path Planning 

Juha Röning, University of Oulu (Finland) 
Daniel Raviv, Florida Atlantic University (United States) 

 
3     Computer Vision Algorithms and Tracking 

Kurt S. Niel, Fachhochschule Wels (Austria) 
 

4     Image Understanding and Scene Analysis 
Dah Jye Lee, Brigham Young University (United States) 

 
5     Industrial Robots and Applications 

Terrell Nathan Mundhenk, HRL Laboratories, LLC (United States) 
 

vii

SPIE-IS&T/ Vol. 8662  866201-7



6     Outdoor Ground Robotics 
Bernard L. Theisen, U.S. Army Tank Automotive Research, 

Development and Engineering Center (United States) 

viii

SPIE-IS&T/ Vol. 8662  866201-8


