PROCEEDINGS OF SPIE

Optics and Photonics for
Information Processing Xl

Khan M. Iftekharuddin
Abdul A. S. Awwal
Mireya Garcia Vazquez
Andrés Marquez

Victor H. Diaz-Ramirez
Editors

7-8 August 2017
San Diego, Cadlifornia, United States

Sponsored and Published by
SPIE

Volume 10395

Proceedings of SPIE 0277-786X, V. 10395

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

Optics and Photonics for Information Processing XI, edited by Khan M. Iftekharuddin, Abdul A. S. Awwal,
Mireya Garcia Vazquez, Andrés Marquez, Victor Diaz-Ramirez, Proc. of SPIE Vol. 10395,
1039501 - © 2017 SPIE - CCC code: 0277-786X/17/$18 - doi: 10.1117/12.2293186

Proc. of SPIE Vol. 10395 1039501-1



The papers 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. Additional
papers and presentation recordings may be available online in the SPIE Digital Library at
SPIEDigitallibrary.org.

The papers 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 these proceedings:

Author(s), "Title of Paper," in Optics and Photonics for Information Processing Xl, edited by Khan
M. Iftekharuddin, Abdul A. S. Awwal, Mireya Garcia Vdzquez, Andrés Mdrquez, Victor H. Diaz-
Ramirez, Proceedings of SPIE Vol. 10395 (SPIE, Belingham, WA, 2017) Seven-digit Article CID
Number.

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510612471
ISBN: 9781510612488 (electronic)

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 © 2017, Society of Photo-Opfical 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/17/$18.00.

Printed in the United States of America.
Publication of record for individual papers is online in the SPIE Digital Library.
SPI DIGITAL

e LIBRARY

SPIEDigitallibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation
identifier (CID) number is assigned to each article at the time of 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 and print versions of the publication. SPIE uses a seven-digit CID article
numbering system structured as follows:
= The first five 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.

Proc. of SPIE Vol. 10395 1039501-2



Contents

vii Authors
[ Conference Committee
Xi Introduction
SESSION 1 OPTICAL SYSTEMS CHARACTERIZATION
10395 03 Adaptation of spatial resolution for high resolution imaging system [10395-1]
10395 04 Ronchigrams of parabolic concave mirrors by inverse ray-fracing [10395-2]
10395 05 Radiometric calibration of digital cameras using neural networks [10395-3]
10395 06 An optimized knife-edge method for on-orbit MTF estimation of optical sensors using
powell parameter fitting [10395-4]
SESSION 2 SPATIAL LIGHT MODULATION AND HOLOGRAPHY
10395 08 Complex wavefront modulation and holographic display using single spatial light
modulator [10395-6]
10395 09 SF-FDTD analysis of a predictive physical model for parallel aligned liquid crystal devices
[10395-7]
10395 0A Particle field diagnose using angular multiplexing volume holography [10395-8]
SESSION 3 OPTICAL APPLICATIONS IN SENSING AND COMMUNICATIONS
10395 0C On the use of video projectors for three-dimensional scanning [10395-10]
10395 0D Light output enhancement for a plastic scintillator using nanofibers [10395-11]
SESSION 4 IMAGE RESTORATION AND COMPUTATION
10395 OH Restoration of degraded images using stereo vision [10395-15]
10395 Ol Modeling apparent color for visual evaluation of camouflage fabrics [10395-16]
10395 0J Restoration of motion blurred images [10395-17]

Proc. of SPIE Vol. 10395 1039501-3



10395 0K Computational reduction of the image sets required in conventional phase shifting
methods applied to digital photoelasticity [10395-18]
10395 OL Template-matched filtering for automatic object segmentation in real-life scenes
[10395-19]
SESSION 5 ALGORITHMS AND AUTOMATION
10395 OM Unassisted reduction and segmentation of large hyperspeciral image datasets [10395-20]
10395 ON Visual environment recognition for robot path planning using template matched filters
[10395-21]
10395 00 Optical beam classification using deep learning: a comparison with rule- and feature-
based classification [10395-58]
10395 0Q Road mark recognition using HOG-SVM and correlation [10395-24]
SESSION 6 ALGORITHMS AND ENCRYPTION
10395 0R Cognitive approaches for patterns analysis and security applications [10395-25]
10395 0U Performance evaluation of the multiple-image optical compression and encryption
method by increasing the number of target images [10395-28]
10395 OV A low-light-level video recursive filtering technology based on the three-dimensional
coefficients [10395-29]
SESSION 7 ALGORITHMS AND SYSTEMS
10395 0X Adaptive noise filtering of sinusoidal signals with unknown nonlinear phase [10395-31]
10395 0Z Experimental demonstration of OFDM/OQAM fransmission with DFT-based channel
estimation for visible laser light communications [10395-33]
POSTER SESSION
1039512 An improved silhouette for human pose estimation [10395-22]
10395 14 Influence of analyzed signals fiber-optic transmission system on spread function of the
diffraction grating spectral device [10395-37]
1039515 Acousto-optic modulator as an element of signal processing systems of radio and optical
range [10395-38]
10395 16 An edge detection method with boundary reserved based on non-subsampled contourlet

fransform for remote sensing imagery [10395-39]

Proc. of SPIE Vol. 10395 1039501-4



10395 1D

10395 1E

10395 1H

10395 11

10395 1J

10395 1M

Diffractive lenses in biocompatible photopolymers using LCoS [10395-47]

Laser radiation scattering by the cement in the process of setting and hardening [10395-48]
Aerosol detection using lidar-based atmospheric profiling [10395-52]

Phase demodulation for digital fringe projection profilometry: a review [10395-53]

Polarimetric and diffractive evaluation of 3.74 micron pixel-size LCoS in the
telecommunications C-band [10395-54]

Classification of cognitive systems dedicated to data sharing [10395-57]

Proc. of SPIE Vol. 10395 1039501-5



Proc. of SPIE Vol. 10395 1039501-6



Authors

Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36

numbering is employed for the last two digits and indicates the order of articles within the volume.
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA, 0B...0Z, followed by 10-1Z, 20-2Z, etc.

Abdelghaffar, Hossam M., TH
Afrifa, Kwasi, TH

Aldossari, M., OU

Alfalou, Ayman, 0Q, OU
Alom, Md. Zahangir, 00
Alvarez, Mariela L., 09
Atakaramians, Shaghik, 0D
Awwal, Abdul A. S., 00
Barcelata-Pinzon, Antonio, 04
Beléndez, Augusto, 09, 1D, 1J
Blake, Samuel J., 0D

Bobba, Venkata N. K. Rao, OM
Branch, John W., OK

Brinez de Ledn, Juan C., 0K
Brosseau, Christian, 0Q, OU
Calzado, Eva M., 09

Cao, Liangcai, 08

Cetin, Mecit, TH

Chen, Lin, 0Z

Chen, Su, 16

Cheng, Zhangkai J., 0D
Deng, Rui, 0Z

Diaz-Gonzalez, Gerardo, 04, 0C

Diaz-Ramirez, Victor H., 04, 0C, OH, 0J, OL, ON, OX,

1
Eckardt, Andreas, 03
Elbakary, Mohamed I., TH
Ergin, Leanna N., OM
Feng, Shu, OV
Ferndndez, Roberto, 1D
Francés, Jorge, 09
Franz, Matthias O., 05
Fu, Rongguo, OV
Gallego, Sergi, 09, 1D
Gao, Kun, 06, 16
Gaxiola, Leopoldo N., 0J
Gong, Chen, 06, 16
Gorsky, Mykhaylo P., 1E
Grunwald, Michael, 05
Guerrero-Sanchez, Fermin, 04
Guo, Yue, 06
Han, Lu, 06
Hawes, Anthony H., 12
He, Jing, 0Z
Herndndez-Beltrdn, José Enrique, OH
Hirales-Carbajal, Addn, OL
Hua, Zizheng, 16
Iffekharuddin, Khan M., 12, 1H
Jia, Yangin, 16

Jin, Guofan, 08
Juarez-Salazar, Rigoberto, 04, 0C, OH, 0J, 0X, 11
Jun, Li, OA

Kazakov, Vasiliy 1., 14,15
Kong, Dezhao, 08

Kuncic, Zdenka, 0D
Lambrakos, S. G., O

Laube, Pascal, 05

Li, Shengfu, OA

Li, Zeren, OA

Lowe-Webb, Roger, 00

Lu, Ming, OD

Lu, Yan, 16

Luo, Hao, OV

Luo, Zhenxiong, OA
Maksimyak, Andrew P., 1E
Maksimyak, Peter P., 1E
Mdrquez, Andrés, 09, 1D, 1J
Martinez, Francisco J., 09, 1J
Martinez-Laguna, Juana, 11
Mayo, T., Ol

Montiel, Oscar, ON
Moskaletz, Dmitry O., 15
Moskaletz, Oleg D., 14, 15
Navarro-Fuster, Victor, 1D
Neipp. C., 1D

Ogielq, Lidia, OR, 1M
Ogiela, Marek R., OR, TM
Orozco-Rosas, Ulises, ON
Ortuno, Manuel, 1D
Ouerhani, Yousri, 0Q
Paraskun, Arthur S., 14
Pascual, Inmaculada, 09, 1D, 1J
Picos, Kenia, OL, ON

Rakha, Hesham A., TH
Ramsey, S., Ol

Restrepo M., Alejandro, OK
Reulke, Ralf, 03
Robledo-Sanchez, Carlos, 04, 0C
Romashova, Vasilisa B., 15
Schall, Martin, 05
Sepulveda, Roberto, ON
Shabaeyv, A., O

Shen, Tianyu, OV

Shen, Xueju, 08

Shi, Jin, 0Z

Taha, Tarek M., 00

Turner, John F., OM

Umlauf, Georg, 05

Proc. of SPIE Vol. 10395 1039501-7

vii



Vial, Phil, 0D

Wang, Mi, 1J

Wei, Yifang, OV
Williges, Christian, 03
Yang, Qi, 0V

Ye, Yabin, 1J

Ye, Yan, OA

Zhang, Hao, 08
Zhao, Yu, OA
Zhdanov, Arseny Yu., 14
Zhong, Jie, OA

Zhu, Jianhua, OA
Zhu, Zhenyu, 06
Zong, Liangjia, 1J
Zong, Song, 08

viii

Proc. of SPIE Vol. 10395 1039501-8



Conference Committee

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

Conference Chairs

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

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

Mireya Garcia Vazquez, Centro de Investigacién y Desarrollo de
Tecnologia Digital (Mexico)

Conference Co-chairs

Andrés Marquez, Universidad de Alicante (Spain)
Victor H. Diaz-Ramirez, Centro de Investigacion y Desarrollo de
Tecnologia Digital (Mexico)

Conference Program Committee

George Barbastathis, Massachusetts Institute of Technology
(United States)

Juan Campos, Universidad Autonoma de Barcelona (Spain)

Liangcai Cao, Tsinghua University (China)

Xinbin Cheng, Tongji University (China)

Laurence G. Hassebrook, University of Kentucky (United States)

Kazuyoshi ltoh, Osaka University (Japan)

Rigoberto Juarez-Salazar, Centro de Investigacion y Desarrollo de
Tecnologia Digital (Mexico)

Mohammad Ataul Karim, University of Massachusetts Dartmouth
(United States)

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

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

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)

Mark A. Neifeld, The University of Arizona (United States)

Takanori Nomura, Wakayama University (Japan)

Marek R. Ogiela, AGH University of Science and Technology (Poland)

Proc. of SPIE Vol. 10395 1039501-9



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)

Jun Tanida, Osaka University (Japan)

Cardinal Warde, Massachuseftts Institute of Technology
(United States)

Eriko Watanabe, The University of Electro-Communications (Japan)

Toyohiko Yatagai, Utsunomiya University (Japan)

Maria J. Yzuel, Universidad Autdonoma de Barcelona (Spain)

Session Chairs

1

Optical Systems Characterization
Andrés Marquez, Universidad de Alicante (Spain)

Spatial Light Modulation and Holography
Abdul A. S. Awwal, Lawrence Livermore National Laboratory
(United States)

Optical Applications in Sensing and Communications
Liangcai Cao, Tsinghua University (China)

Image Restoration and Computation
Victor H. Diaz-Ramirez, Centro de Investigacién y Desarrollo de
Tecnologia Digital (Mexico)

Algorithms and Automation
Andrés Marquez, Universidad de Alicante (Spain)

Algorithms and Encryption
Mireya Sarai Garcia Vazquez, Centro de Investigacion y Desarrollo
de Tecnologia Digital (Mexico)

Algorithms and Systems

Victor H. Diaz-Ramirez, Centro de Investigacion y Desarrollo de
Tecnologia Digital (Mexico)

Proc. of SPIE Vol. 10395 1039501-10



Infroduction

It has been once again exciting to organize the conference of Optics and
Photonics for Information Processing. In this eleventh edition for the conference
we had the opportunity to meet new colleagues showcasing their latest results. It
was also encouraging to find groups who have attended the conference in
previous years and came back fo present recent progress in their research.

About 40 oral and poster presentations are organized in multiple sessions such as
Optical Systems Characterization, Spatial Light Modulation and Holography,
Optical Applications in Sensing and Communications, Image Restoration and
Computation, Algorithms and Automation, Algorithms and Encryption, Algorithms
and Systems. During the full two days of the conference both senior researchers
and graduate students from across the globe exchanged ideas creating a very
lively atmosphere.

Our objective has been to bring together people from the optical information
processing community covering a broad range of aspects from devices, systems
and algorithms, and its application to solve novel problems that society is facing.
We sincerely thank authors, the audience, and SPIE staff for making this a
successful conference. Next year's twelfth edition will take place 19-23 August
2018 in San Diego. We look forward to seeing you and your latest results.

Khan M. Iftekharuddin
Abdul Ahad S. Awwal
Mireya Garcia Vazquez
Victor H. Diaz-Ramirez
Andrés Marquez Ruiz
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