PROCEEDINGS OF SPIE

Optics and Photonics for
Information Processing VI

Abdul A. S. Awwal
Khan M. Iftekharuddin
Editors

15-16 August 2012
San Diego, California, United States

Sponsored and Published by
SPIE

Volume 8498

Proceedings of SPIE 0277-786X, V.8498

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

Optics and Photonics for Information Processing VI, edited by Abdul A. S. Awwal, Khan M. Iftekharuddin,
Proc. of SPIE Vol. 8498, 849801 - © 2012 SPIE - CCC code: 0277-786/12/$18 - doi: 10.1117/12.2013126

Proc. of SPIE Vol. 8498 849801-1



The papers included in this volume were part of the technical conference cited on the cover and
fitle 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 Optics and Photonics for Information Processing VI, edited by Abdul
A. S. Awwal, Khan M. Iftekharuddin, Proceedings of SPIE Vol. 8498 (SPIE, Belingham, WA, 2012)
Article CID Number.

ISSN: 0277-786X
ISBN: 9780819492159

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 © 2012, Society of Photo-Opfical Insfrumentation 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 arficle (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/12/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE &
Digital Liorary

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 fo 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, OA, OB ... 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. 8498 849801-2



vii

SESSION 1

Contents

Conference Committee
Introduction

HYBRID SYSTEMS

8498 02

8498 03

8498 04

8498 05

8498 06

SESSION 2

A GPU based real-time image processing for an axis-symmetrical optical laser
triangulation system [8498-1]

P. D. V. Buschinelli, G. A. B. Landeira, Federal Univ. of Santa Catarina (Brazil); C. Kohler,
Univ. Stuttgart (Germany); A. Albertazzi, Jr., G. B. Teixeira da Silva, Federal Univ. of Santa
Catarina (Brazil)

Multiband OFDM-UWB signals over hybrid fiber-wireless link [8498-2]
S. Kenshil, G. Rashwan, M. Matin, Univ. of Denver (United States)

Compression enhancement using the hybrid motion estimation in sub-image array
fransformed from elemental image array in three-dimensional integral image [8498-3]
H.-W. Lee, J.-H. Lee, H.-H. Kang, E.-S. Kim, Kwangwoon Univ. (Korea, Republic of)

PAPR reduction in OFMD WIiMAX application [8498-4]
G. Rashwan, S. Kenshil, M. Matin, Univ. of Denver (United States)

Non-contact detection of cardiac rate based on visible light imaging device [8498-5]
H. Zhu, Y. Zhao, L. Dong, Beijing Institute of Technology (China)

PATTERN RECOGNITION |

8498 07

8498 08

8498 09

8498 0A

Improvement of facial recognition with composite correlation filters designed with
combinatorial optimization [8498-6]
S. Pintfo-Ferndndez, V. H. Diaz-Ramirez, Instituto Politécnico Nacional - CITEDI (Mexico)

Real-time multiclass object recognition system based on adaptive correlation filtering
[8498-7]

V. Contreras, V. H. Diaz-Ramirez, F. J. Ramirez-Arias, K. Picos, Instituto Politécnico Nacional —
CITEDI (Mexico)

Diffractive and sampling effects in Fourier holographic filters using spatial light modulators
[8498-8]

A. Padillo-Vivanco, R. E. Farias-Diaz, C. Toxqui-Quitl, J. C. Valdiviezo-Navarro, Univ.
Politécnica de Tulancingo (Mexico)

High-speed holographic correlation system by a time-division recording method for
copyright content management on the internet [8498-9]
E. Watanabe, K. lkeda, K. Kodate, The Univ. of Electro-Communications (Japan)

Proc. of SPIE Vol. 8498 849801-3



SESSION 3

PATTERN RECOGNITION I

8498 0B Compression scheme by use of object-segmented sub-image array transformed from
computational elemental image array based on multiple objects in 3D integral imaging
[8498-10]
H.-W. Lee, J.-H. Lee, H.-H. Kang, E.-S. Kim, Kwangwoon Univ. (Korea, Republic of)
8498 0C Intensity-based registration and fusion of thermal and visual facial-images [8498-11]
M. S. Arslan, M. |. Elbakaray, S. Reza, K. M. Iftekharuddin, Old Dominion Univ. (United States)
8498 0D Correlating a template with video using an optical correlator [8498-12]
A. D. McAulay, Lehigh Univ. (United States)
8498 OE Accurate outdoor 3D shape measurements with structured illumination using narrow
spectral filtering [8498-13]
M. Schaffer, M. GroBe, B. Harendt, R. Kowarschik, Friedrich-Schiller-Univ. Jena (Germany)
8498 OF Large range rotation distortion measurement for remote sensing images based on volume
holographic optical correlator [8498-14]
T. Zheng, L. Cao, T. Zhao, Q. He, G. Jin, Tsinghua Univ. (China)
SESSION 4 OPTICAL SYSTEMS |
8498 0G Computer-automated program for calibration of optical tweezers [8498-16]
C. D. Taylor, T. W. Foley, A. N. Chang, S. Mowa, J. L. Burris, B. C. Hester, Appalachian State
Univ. (United States)
8498 OH Analysis and design of wedge projection display based on ray tracing method [8498-17]
C.K. Lee, T. Lee, S.-W. Min, Kyung Hee Univ. (Korea, Republic of)
8498 0l A dynamic beam splitter using polymer dispersed liquid crystal materials [8498-18]
M. Riguelme, M. Ortuio, A. Mdrquez, S. Gallego, |. Pascual, A. Beléndez, Univ. de Alicante
(Spain)
8498 0J Novel instrumentation of multispectral imaging technology for detecting tissue abnormity
[8498-19]
D. Yi, Motic China Group Co. Ltd. (China); L. Kong, Minlang Technology and Instrument
Ltd. (China)
SESSION 5 OPTICAL SYSTEMS Il
8498 0K Analysis of periodic anisotropic media by means of split-field FDTD method and GPU

computing [8498-20] )
J. Francés, S. Bleda, M. L. Alvarez, F. J. Martinez, A. Mdrquez, C. Neipp, A. Beléndez, Univ.
de Alicante (Spain)

Proc. of SPIE Vol. 8498 849801-4



8498 OL Classical polarimetric method revisited to analyse the modulation capabilities of parallel
aligned liquid crystal on silicon displays [8498-21]
A. Mdrquez, F. J. Martinez, S. Gallego, M. Ortuiio, J. Francés, A. Beléndez, |. Pascual, Univ.
de Alicante (Spain)

8498 OM Development of an optical system for geometric inspection of external surface of pipelines
[8498-22]
M. E. M. Haertel, A. Albertazzi G., Jr., J. R. C. Melo, M. Reck, D. Becker, Federal Univ. of
Santa Catarina (Brazil); J. M. C. Santos, C. S. Camerini, Cidade Univ. (Brazil)

SESSION 6 OPTICAL IMAGING

8498 00 Fast hologram pattern generation by radial symmetric interpolation [8498-24]
S. Lee, H. C. Wey, D. K. Nam, D. S. Park, C. Y. Kim, Samsung Advanced Institute of
Technology (Korea, Republic of)

8498 OP Bi-directional two-dimensional/three-dimensional convertible integral imaging using
scattering polarizer [8498-25]
J. Yeom, J. Hong, S. Park, Seoul National Univ. (Korea, Republic of); S.-W. Min, Kyung Hee
Univ. (Korea, Republic of); B. Lee, Seoul National Univ. (Korea, Republic of)

8498 0Q Pre-distorted elemental image generation for off-axis integral floating system [8498-27]
Y. M. Kim, J. K. Yim, S.-W. Min, Kyung Hee Univ. (Korea, Republic of)

8498 OR Digital image watermarking spread-space spread-spectrum technique based on double
random phase encoding [8498-49]
S. Liu, Univ. College Dublin (Ireland); B. M. Hennelly, National Univ. of Ireland, Maynooth
(Ireland); J. T. Sheridan, Univ. College Dublin (Ireland) and National Univ. of Ireland,
Maynooth (Ireland)

POSTER SESSION

8498 0U Multidimensional laser microscopy polarization-singular structure of phase-
inhomogeneous layers to diagnose and classify their optical properties [8498-30]
Yu. O. Ushenko, O. V. Dubolazov, Yuriy Fedkovych Chernivtsi National Univ. (Ukraine)

8498 OV Statistic analysis of topological transformation of birefringent structure matrix images of
biological tissues [8498-31]
A. O. Karachevtsev, M. P. Gorsky, Yuriy Fedkovych Chernivtsi National Univ. (Ukraine)

8498 07 Scale-selective polarization cartography of biological polycrystalline net [8498-35]
Y. A. Ushenko, O. Y. Wanchuliak, V. T. Bachynski, Yuriy Fedkovych Chernivtsi National Univ.
(Ukraine)

8498 10 The system of polarization-phase filtering of laser images of liquid-crystal networks of
biological fluids [8498-36]
Yu. A. Ushenko, O. V. Dubolazov, M. Sidor, V. T. Bachynskyi, O. Y. Wanchuliak, Yuriy
Fedkovych Chernivtsi National Univ. (Ukraine)

Proc. of SPIE Vol. 8498 849801-5



8498 11

8498 12

8498 13

8498 14

8498 15

8498 17

8498 18

8498 19

8498 1A

8498 1B

8498 1C

vi

Complex and power spectra of optical signals using time-dispersion spectral analysis
[8498-37]

A. Znhdanov, V. Kazakov, O. Moskaletz, St. Petersburg State Univ. of Aerospace
Instrumentation (Russian Federation)

Power optical signals spectrum assessment using resonance spectral analysis method
[8498-38]

V. Kazakov, A. Zhdanov, M. Vaganov, O. Moskaletz, St. Petersburg State Univ. of
Aerospace Instrumentation (Russian Federation)

Information parameters of DWDM fiber optic dynamic loop memory [8498-39]
A. V. Polyakov, Belarusian State Univ. (Belarus)

Bio-holographic image segmentation by using interactive graph-cut [8498-40]
I. Moon, F. Yi, Chosun Univ. (Korea, Republic of)

Efficient hologram generation of 3D object using block-based region analysis and N-LUT
method [8498-41]
K.-D. Na, M.-W. Kwon, S.-C. Kim, E.-S. Kim, Kwangwoon Univ. (Korea, Republic of)

Accelerated computation of CGH using inter-line and temporal-redundancy data of 3D
video image [8498-43]
D.-W. Kim, M.-W. Kwon, S.-C. Kim, E.-S. Kim, Kwangwoon Univ. (Korea, Republic of)

The sensitivity of bit error rate (BER) performance in multi-carrier (OFDM) and single-carrier
[8498-44]
S. Albdran, A. Alshammari, M. Matin, Univ. of Denver (United States)

Study of bit error rate (BER) for multicarrier OFDM [8498-45]
A. Alshammiairi, S. Albdran, M. Matin, Univ. of Denver (United States)

Face recognition using a non-zero-order correlation plane and a nonlinear joint fransform
correlator [8498-46]

A. Alfalou, N. Ben-Haj-Yahia, M. Elbouz, ISEN Brest (France); M. S. Alam, Univ. of South
Alabama (United States)

Spectral unmixing of hyperspectral data for oil spill detection [8498-47]

P. Sidike, Univ. of South Alabama (United States); J. Khan, Tuskegee Univ. (United States);
M. Alam, S. Bhuiyan, Univ. of South Alabama (United States)

Ultrasonic hyperspectral imaging based oil detection in sea water via spectral fringe-

adjusted joint fransform correlation [8498-48]
N. U. Chowdhury, A. A. Sakla, M. S. Alam, Univ. of South Alabama (United States)

Author Index

Proc. of SPIE Vol. 8498 849801-6



Conference Committee

Program Track Chair
Khan M. Iftekharuddin, Old Dominion University (United States)

Conference Chairs

Abdul A. S. Awwal, Lawrence Livermore National Laboratory
(United States)
Khan M. Iftekharuddin, Old Dominion University (United States)

Conference Program Committee

Henri H. Arsenault, Université Laval (Canada)

George Barbastathis, Massachusetts Institute of Technology
(United States)

Juan Campos, Universidad Autonoma de Barcelona (Spain)

David P. Casasent, Carnegie Mellon University (United States)

H. John Caulfield, Alabama A&M University (United States)

Pietro Ferraro, Istituto Nazionale di Oftica (Italy)

Laurence Hassebrook, University of Kentucky (United States)

Kazuyoshi Itoh, Osaka University (Japan)

Mohammad Ataul Karim, Old Dominion University (United States)

Byoungho Lee, Seoul Natfional University (Korea, Republic of)

Abhijit Mahalanobis, Lockheed Martin Missiles and Fire Control
(United States)

Andrés Marquez, Universidad de Alicante (Spain)

Mohammad A. Matin, University of Denver (United States)

Osamu Matoba, Kobe University (Japan)

Alastair D. McAulay, Lehigh University (United States)

Nasser M. Nasrabadi, U.S. Army Research Laboratory (United States)

Thomas J. Naughton, National University of Ireland, Maynooth
(Ireland)

Mark Allen Neifeld, The University of Arizona (United States)

Takanori Nomura, Wakayama University (Japan)

Ting-Chung Poon, Virginia Polytechnic Institute and State University
(United States)

Philippe Réfrégier, Institut Fresnel (France)

Joseph Rosen, Ben-Gurion University of the Negev (Israel)

John T. Sheridan, University College Dublin (Ireland)

Enrique Tajahuerce-Romera, Universitat Jaume | (Spain)

Jun Tanida, Osaka University (Japan)

Proc. of SPIE Vol. 8498 849801-7

vii



viii

Cardinal Warde, Massachusetts Institute of Technology

(United States)
Frank Wyrowski, Friedrich-Schiller-Universitat Jena (Germany)
Toyohiko Yatagai, Utsunomiya University (Japan)
Francis T. S. Yu, The Pennsylvania State University (United States)
Maria Josefa Yzuel, Universidad Autonoma de Barcelona (Spain)

Session Chairs

Hybrid Systems
Khan M. Iftekharuddin, Old Dominion University (United States)

Pattern Recognition |
Abdul A. S. Awwal, Lawrence Livermore National Laboratory
(United States)

Pattern Recognition II
Alastair D. McAulay, Lehigh University (United States)

Optical Systems |
Andrés Mdarquez, Universidad de Alicante (Spain)

Optical Systems |
Khan M. Iftekharuddin, Old Dominion University (United States)

Optical Imaging
Sung-Wook Min, Kyung Hee University (Korea, Republic of)

Proc. of SPIE Vol. 8498 849801-8



Infroduction

We are excited to organize the conference on Optics and Photonics for
Information Processing for the sixth fime. This year the conference attracted 46
confributed presentations in the areas of hybrid optoelectronic systems, pattern
recognition, opfical holographic systems, opfical systems, 3D displays,
hyperspectral image processing, optical communications and sensors. We were
very encouraged by the number of high quality presentations, as was noted by
past SPIE President Maria Yzuel, who had attended presentations on both days of
this two-day conference. We attracted papers from many different countries
across the globe including U.S., Korea, Japan, Spain, Brazil, Mexico, Ukraine,
Russian Federation, Belarus, Germany, and China. It was exciting to see
presentations on commercial applications of many of the optical
computing/memory/pattern recognition/3D display topics. A few examples
include presentations on high speed holographic correlafion system by time-
division recording method for copyright content management on the internet,
and applications of GPU computing in optical systems. The oral sessions were well
aftended with no missing presenters. Wednesday night featured the poster
presentations.

Our objective had been to bring together people from the optical information
processing community to demonstrate applications of optics for information
processing, opfical inferconnects, and displays. Next year's conference will take
place 25-29 August 2013 in San Diego.

Abdul A. S. Awwal
Khan M. Iftekharuddin
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