PROCEEDINGS OF SPIE

Optics and Photonics for
Information Processing XV

Khan M. Iftekharuddin
Abdul A. S. Awwal

Victor Hugo Diaz-Ramirez
Andrés Mdarquez

Editors

1-5 August 2021
San Diego, Cadlifornia, United States

Sponsored and Published by
SPIE

Volume 11841

Proceedings of SPIE 0277-786X, V. 11841

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



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 UV/Optical/IR Space Telescopes and Instruments: Innovative
Technologies and Concepts X, edited by Allison A. Barto, James B. Breckinridge, H. Philip Stahl, Proc.
of SPIE 11819, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510644762
ISBN: 9781510644779 (electronic)

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2021 Society of Photo-Optical Instrumentation Engineers (SPIE).

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 fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center 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.

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.

SPIE. Csrary

SPIEDigitalLibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE 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, 0B ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

DIGITAL OPTICAL PROCESSING

11841 02 Selection of temperature-induced fringe displacements to evaluate siress field with the thermal
transient stepping photoelasticity method [11841-1]

11841 03 Image mosaicing for visual feedback in ground robot navigation [11841-2]

11841 04 A new method for obtaining higher-order optical correlation/convolution using a spatial light
modulator with extended phase modulation [11841-3]

11841 05 A dynamic characterization of thermal stimulation for residual stresses using digital
photoelasticity [11841-4]

11841 06 Distorted pinhole model for image warping in lane detection applications [11841-5]

NEW ARCHITECTURE AND SYSTEMS

11841 08 Voltage dependence of retardance, flicker, and director angle orientation in reflective liquid
crystal devices by average Stokes polarimetry [11841-8]

11841 0A Optical neural network based on synthetic photonic lattices [11841-10]

IMAGE FORMING AND PROCESSING APPLICATIONS

11841 0B Photoelastic evaluation of the temporal thermal stress of a bi-material subjected to magnetic
induction heating processes [11841-11]

11841 0D Distorted pinhole camera model for tangential distortion [11841-13]
11841 OE A full-reference laparoscopic video quality assessment algorithm [11841-14]
11841 OF Large depth of field high-resolution 3D information fusion for optical-resolution photoacoustic

microscopy using wavelet transform [11841-15]

11841 0G Surface nanostructures for engineering spectral responsivity in imaging sensor pixels for
combatting deepfakes [11841-16]



ALGORITHMS AND IMAGE ANALYSIS

118410l Alignment of pointing beam in the Optical Thomson Scattering Laser at the National Ignition
Facility [11841-17]

11841 0J Multiple object tracking in color scenes using composite-matched filtering with complex
constrains [11841-18]

11841 0K Autonomous object manipulation and transportation using a mobile service robot equipped
with an RGB-D and LiDAR sensor [11841-19]

11841 OL Digital photoelasticity studies for analyzing fractal siress concentrators into birefringent bodies
[11841-20]

11841 OM Simultaneous locadlization and mapping using an RGB-D camera for autonomous mobile robot
navigation [11841-21]

11841 ON New computational hybrid three-wavelength-based approach of phase shifting for analyzing
the stress field in photoelasticity studies [11841-22]

11841 00 A comparison of nonlinear filtering methods for blackbody radiation applications in photonics
[11841-23]

11841 OP Updating the classical Ekman-Nurse load stepping method by using a linear polarizer array
camera for evaluating the stress field from isochromatic images [11841-24]

11841 OR A no-reference 3D virtual reality image quality assessment algorithm based on saliency
statistics [11841-26]
POSTER SESSION

11841 OW Algorithm of stitching and fusion image in PCB analysis [11841-31]

11841 0X The electrochemical measurements investigation of NiCo204 for elecirode materials of energy

storage devices by using digital holography technique [11841-32]



