
PROCEEDINGS OF SPIE 

 

 

 

 

 

Volume 11136 

 

 

Proceedings of SPIE 0277-786X, V. 11136 

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

Optics and Photonics for 

Information Processing XIII 
 

 

 

Khan M. Iftekharuddin 
Abdul A. S. Awwal 
Victor H. Diaz-Ramirez 
Andrés Márquez 
Editors 
  

 

 

13–14 August 2019 

San Diego, California, United States 

 

 

Sponsored and Published by  

SPIE 

                                       

 

Optics and Photonics for Information Processing XIII, edited by Khan M. Iftekharuddin,
Abdul A.S. Awwal, Victor H. Diaz-Ramirez, Andrés Márquez, Proc. of SPIE Vol. 11136

1113601 · © 2019 SPIE · CCC code: 0277-786X/19/$21 · doi: 10.1117/12.2552439

Proc. of SPIE Vol. 11136  1113601-1



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 XIII, edited by Khan M. 
Iftekharuddin, Abdul A. S. Awwal, Victor H. Diaz-Ramirez, Andrés Márquez, Proceedings of SPIE 
Vol. 11136 (SPIE, Bellingham, WA, 2019) Seven-digit Article CID Number. 
 

ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510629653 
ISBN: 9781510629660 (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 © 2019, 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 $21.00 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/19/$21.00. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

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. 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, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 

Proc. of SPIE Vol. 11136  1113601-2



  Contents 

 

 
 vii Authors 

  ix Conference Committee 

  

   DIGITAL HOLOGRAPHY AND IMAGING 

     

 

11136 06  Speckle reduction by macro-pixel separation based on double-phase holographic display 

[11136-4] 

     

 

11136 07  One-dimensional local binary pattern based color descriptor to classify stress values from 

photoelasticity videos [11136-5] 

     
     

   SPATIAL LIGHT MODULATION AND APPLICATIONS 

     

 

11136 08  Neuromorphic tactile sensor array based on fiber Bragg gratings to encode object qualities 

[11136-6] 

     
 

11136 09  Predictive management of polarized light in liquid crystal devices based on average and 

flicker molecular tilt [11136-7] 

     
 

11136 0A  Interactive three-dimensional display based on multi-layer LCDs [11136-8] 

     

 

11136 0B  Gamut mapping from HDTV to UHDTV [11136-9] 

     
     

   IMAGING TECHNOLOGIES AND APPLICATIONS I 

     

 

11136 0C  Image stitching by projective transformations [11136-10] 

     

 

11136 0D  Calibration of camera-projector fringe projection systems for three-dimensional scanning 

[11136-11] 

     
     

   IMAGING TECHNOLOGIES AND APPLICATIONS II 

     

 

11136 0E  Characterization of 3D printed computational imaging element for use in task-specific 

compressive classification [11136-12] 

     

 

11136 0F  Length measurements from monocular images [11136-13] 

     

iii

Proc. of SPIE Vol. 11136  1113601-3



 

11136 0G  Dynamic color descriptor based Frenet-Serret to classify stress zones from pixel variations 

recorded in photoelasticity videos [11136-14] 

     

 

11136 0H  Surpassing Rayleigh limit: Fisher information analysis of partially coherent source(s) [11136-15] 

     

 

11136 0I  Simulation of entire space-based imaging chains of space object [11136-16] 

     
     

   NEURAL NETWORKS AND ALGORITHMS 

     

 

11136 0J  Computational modeling of trust factors using reinforcement learning [11136-17] 

     

 

11136 0K  Template matching methods for robot navigation assistance [11136-18] 

     

 

11136 0L  Handwritten hiragana classifier with minimal training data utilizing convolutional neural 

networks [11136-19] 

     

 

11136 0M  Evaluation of algorithms for traffic sign detection [11136-20] 

     

 

11136 0N  Optical convolution based computational method for low-power image processing [11136-21] 

     
     

   ALGORITHMS AND DETECTION 

     

 

11136 0O  Demonstrating the robustness of frequency-domain correlation filters for 3D object recognition 

applications [11136-22] 

     

 

11136 0P  A comparative study of image feature detection and description methods for robot vision 

[11136-23] 

     

 

11136 0Q  Autonomous navigation for a differential drive robot in a partially known environment  

[11136-24] 

     

 

11136 0R  Non-invasive blood oxygen saturation detection with video image [11136-25] 

     

 

11136 0S  Changes in the characteristics of chaotic optical signals owing to propagation in optical fibers 

[11136-26] 

     
     

   INFORMATION OPTICS FOR PHOTONICS 

     

 

11136 0T  28 Gbaud PAM4 real time optical datacom link up to 40 km [11136-27] 

     

 

11136 0U  Development of a screening system based on nano structure photonics crystal in homecare 

[11136-28] 

     

iv

Proc. of SPIE Vol. 11136  1113601-4



 

11136 0V  Real-time image dehazing using genetic programming [11136-29] 

     

 

11136 0W  Fast quasi-static beam steering via conformally-mapped gratings [11136-30] 

     

 

11136 0X  Characteristics of optical chaos generated by an acousto-optic system in the Raman-Nath 

mode [11136-31] 

     
     

   POSTER SESSION 

     

 

11136 0Y  Monocular ranging system based on space geometry [11136-32] 

     

 

11136 0Z  Camera internal parameter calibration based on rotating platform and image matching 

[11136-33] 

     

 

11136 11  Dynamic coherent light scattering during consolidation of polycrystalline structure with short 

carbon fibers [11136-36] 

     

 

11136 13  Blazed grating theory to minimize the non-idealities in LCoS devices [11136-38] 

     

 

11136 14  Speckle-based compressive target recognition and reconstruction through scattering media 

[11136-39] 

     
     

 

v

Proc. of SPIE Vol. 11136  1113601-5



Proc. of SPIE Vol. 11136  1113601-6



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, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 
Alemán, Jesús, 0Q 
Ashok, Amit, 0H 
Beléndez, A., 09 
Birch, Gabriel C., 0E 
Bowkett, Joseph, 08 
Branch, John W., 07 
Briñez de León, Juan C., 07, 0G 
Calzado, E. M., 13 
Cao, Liangcai, 0A 
Carpenter, Kalind, 08 
Chen, Hui, 14 
Chen, Qian, 0Y 
Chen, Yanshuo, 0A 
Chen, Yuan, 06, 0N 
Chouza, Adrián, 0L 
Dagel, Amber L., 0E 
Dagel, Daryl, 0E 
Datta, Shubhashish, 0T 
Detry, Renaud, 08 
Diaz-Ramirez, Victor H., 0C, 0D, 0F, 0K, 0O, 0P, 0V 
Dinh, A., 0J 
Dong, Liquan, 0R 
Dou, Ran, 0A 
Ford, Joseph E., 0W 
Francés, J., 09, 13 
Galiardi, Meghan, 0E 
Gallego, S., 09, 13 
Gao, Yesheng, 14 
Ghosh, Anjan K., 0S, 0X 
Giron, Alejandra, 0C, 0D, 0F 
Gonzalez-Ruiz, Martin, 0P 
Gorsky, Mykhaylo P., 11 
Gu, Huarong, 0A 
Gu, Pengfei, 0A 
Hernández, Raúl, 0L 
Hernandez-Beltran, Jose Enrique, 0V 
Huang, Yi, 06, 0N 
Hui, Mei, 0R 
Iftekharuddin, Khan M., 0J 
Jimenez, Jose, 0L 
Joshi, Abhay, 0T 
Juarez-Salazar, Rigoberto, 0C, 0D, 0F, 0K, 0P, 0V 
 

Kaehr, Bryan, 0E 
Kodama, Kana, 0U 
Kong, Lingqin, 0R 
Kuzio, C. M., 0J 
LaCasse, Charles F., 0E 
Lee, Kwan Kit, 0H 
Li, Fen, 0R 

Li, Zhixiu, 0Y 
Liu, Ming, 0R 
Liu, Xiaohua, 0R 
Liu, Xingzhao, 14 
Lopez-Montiel, Miguel, 0M 
Lv, Qun-bo, 0I 
Ma, Fenghua, 0B 
Ma, Si, 0A 
Ma, Xiaohui, 0B 
Maksimyak, Peter P., 11 
Márquez, A., 09, 13 
Martínez-Guardiola, F. J., 09, 13 
Massari, Luca, 08 
Mellette, William Maxwell, 0W 
Mery, Domingo, 07 
Ming, Hai, 0B 
Morales-Vidal, M., 13 
Oddo, Calogero Maria, 08 
Olvera, Tomás, 0Q 
Orozco-Rosas, Ulises, 0L, 0M, 0O, 0Q 
Pascual, I., 09, 13 
Patel, Nirmal, 0S 
Pertessis, John, 0T 
Picos, Kenia, 0K, 0L, 0O, 0Q 
Prasanna, Sahana, 08 
Qian, Weixian, 0Y, 0Z 
Qian, Ye, 0Y, 0Z 
Qin, Zhentao, 06, 0N 
Quach, Tu-Thach, 0E 
Ramírez, M. G., 13 
Redman, Brian J., 0E 
Restrepo-Martinez, Alejandro, 07, 0G 
Rodriguez-Cuevas, Marisol, 0K 
Rubio, Yoshio, 0M 
Sánchez-Adame, Moisés, 0M 
 

Schuster, Glenn M., 0W 
Sinibaldi, Edoardo, 08 
Stone, C., 0J 
Sun, Cheng-ming, 0I 
Sun, Peng, 06 
Tan, Aolei, 0A 
Vidyaratne, L., 0J 
Wang, Anting, 0B 
Wang, Fan, 0Y, 0Z 
Wang, Zi, 0B 
Wu, Liang, 0W 
Yamada, Kenji, 0U 
Yang, Wenguang, 0Y, 0Z 
Yuan, Bin, 14 

vii

Proc. of SPIE Vol. 11136  1113601-7



 

Yuan, Yan, 0I 

Zhang, Jinlei, 06, 0N 

Zhao, Yuejin, 0R 

Zheng, Juan, 0C, 0D, 0F 

Zheng, Zhenrong, 06, 0N 

Zhou, Zhixin, 14 

 

viii

Proc. of SPIE Vol. 11136  1113601-8



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) 

Victor H. Diaz-Ramirez, Centro de Investigación y Desarrollo de 

Tecnología Digital (Mexico) 

 

Conference Co-chair 

Andrés Márquez, Universidad de Alicante (Spain) 

 

Conference Program Committee 

Md. Zahangir Alom, University of Dayton (United States) 

George Barbastathis, Massachusetts Institute of Technology 

(United States) 

Juan Campos, Universitat Autònoma de Barcelona (Spain) 

Liangcai Cao, Tsinghua University (China) 

Xinbin Cheng, Tongji University (China) 

Mireya Saraí García Vázquez, Centro de Investigación y Desarrollo 

de Tecnología Digital (Mexico) 

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

Kazuyoshi Itoh, Osaka University (Japan) 

Rigoberto Juarez-Salazar, Centro de Investigación y Desarrollo de 

Tecnología Digital (Mexico) 

Mohammad Ataul Karim, University of Massachusetts Dartmouth 

(United States) 

Richard R. Leach, Jr., Lawrence Livermore National Laboratory 

(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) 

Adriana Nava-Vega, Universidad Autónoma de Baja California 

(Mexico) 

ix

Proc. of SPIE Vol. 11136  1113601-9



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

Takanori Nomura, Wakayama University (Japan) 

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

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) 

Volker J. Sorger, The George Washington University (United States) 

Jun Tanida, Osaka University (Japan) 

Cardinal Warde, Massachusetts Institute of Technology 

(United States) 

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

Toyohiko Yatagai, Utsunomiya University (Japan) 

María J. Yzuel, Universitat Autònoma de Barcelona (Spain) 

 

Session Chairs 

        Signal, Image, and Data Processing Plenary Session 

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

 
1      Digital Holography and Imaging 

Andrés Márquez, Universidad de Alicante (Spain) 

 
2      Spatial Light Modulation and Applications 

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

 
3      Imaging Technologies and Applications I 

Victor H. Diaz-Ramirez, Centro de Investigación y Desarrollo de 

Tecnología Digital (Mexico) 

 
4      Imaging Technologies and Applications II 

Victor H. Diaz-Ramirez, Centro de Investigación y Desarrollo de 

Tecnología Digital (Mexico) 

 
5      Neural Networks and Algorithms 

Kenia Picos, CETYS Universidad Baja California (Mexico) 

 
6      Algorithms and Detection 

Andrés Márquez, Universidad de Alicante (Spain) 

 
7      Information Optics for Photonics 

Victor H. Diaz-Ramirez, Centro de Investigación y Desarrollo de 

Tecnología Digital (Mexico) 

 
 

 

x

Proc. of SPIE Vol. 11136  1113601-10


