
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12445 
 
 

Proceedings of SPIE 0277-786X, V. 12445 

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

Practical Holography XXXVII: 
Displays, Materials, and 
Applications 
 
 
 
Pierre-Alexandre J. Blanche 
Seung-Hyun Lee 
Editors   

 
 
31 January – 1 February 2023 
San Francisco, California, United States 
 
 
Sponsored and Published by  
SPIE 
                                       
 

Practical Holography XXXVII: Displays, Materials, and Applications, edited by 
Pierre-Alexandre J. Blanche, Seung-Hyun Lee, Proc. of SPIE Vol. 12445, 

1244501 · © 2023 SPIE · 0277-786X · doi: 10.1117/12.2677046

Proc. of SPIE Vol. 12445  1244501-1



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 Practical Holography XXXVII: Displays, Materials, and Applications, 
edited by Pierre-Alexandre J. Blanche, Seung-Hyun Lee, Proc. of SPIE 12445, Seven-digit Article CID 
Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510659957 
ISBN: 9781510659964 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2023 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. 

 

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

 

Proc. of SPIE Vol. 12445  1244501-2



  Contents 
 
 
 vii Conference Committee 

  

   MATERIAL FOR HOLOGRAPHY 
     
  12445 03  Generating diffraction efficiency profiles in Bayfol HX vHOEs (Invited Paper) [12445-3] 

     
  12445 05  Comparison of particle types for 3D optical trap displays [12445-6] 

     
  12445 06  Manufacturing holographic optical elements for automotive industry needs [12445-37] 

     
     

   ARTISTIC APPLICATIONS OF HOLOGRAPHY 
     
  12445 07  Full-parallax digital holography, anatomy, and art [12445-7] 

     
     

   HOLOGRAPHIC DISPLAY, TECHNIQUES, AND CONCEPTS 
     
  12445 08  Interactive aerial-3D-touch holographic light-field display (Invited Paper) [12445-8] 

     
  12445 09  Encoding scattered wavefronts through spectral-envelope modulated double-phase method 

(Invited Paper) [12445-9] 
     
  12445 0A  Color optimization of a full-color holographic stereogram printing system using a single SLM 

based on iterative exposure control [12445-11] 
     
  12445 0B  Simulation of speckle in pixelated hologram image recovery: application for  

augmented-reality retinal projection device [12445-10] 
     
  12445 0C  Enabling ultra-compact, high-quality 3D displays with neural holography (Invited Paper) 

[12445-12] 
     
  12445 0D  Exponentially expanding étendue of displays with a tilting cascade [12445-15] 

     
  12445 0E  An in-house-designed scanner for CHIMERA holograms [12445-17] 

     
  12445 0F  Panoramic ultra-high-definition augmented reality 360° color holograms as inclusive tools in 

transportation [12445-18] 
     
     

iii

Proc. of SPIE Vol. 12445  1244501-3



   3D IMAGING FOR APPLICATIONS 
     
  12445 0G  AR and Lidar applications enabled by beam and image steering by MEMS SLM (Invited Paper) 

[12445-19] 
     
  12445 0H  The influence of ocular visual function on watching digital hologram: focused on 

accommodative response and blink rate (Invited Paper) [12445-20] 
     
  12445 0I  Diffractive optics for scaling photophoretic trap displays (Invited Paper) [12445-21] 

     
  12445 0J  On the use of deep learning for three-dimensional computational imaging (Invited Paper) 

[12445-22] 
     
  12445 0K  Double exposure ESPI for non-contact surface topography tracking [12445-25] 

     
     

   ELECTRO-HOLOGRAPHY: ELECTRONIC GENERATION/DISPLAY OF HOLOGRAPHIC IMAGE 
INFORMATION 

     
  12445 0L  Flexible modeling of next-generation displays using a differentiable toolkit [12445-33] 

     
  12445 0M  Optical image processing of 2-D and 3-D objects using digital holography (Invited Paper) 

[12445-34] 
     
     

   HOES AND DOES UTILIZING MATERIALS PROPERTIES FOR ENHANCED PERFORMANCE 
     
  12445 0N  Practical design for holographic head-mounted display system using holographic printing 

technology (Invited Paper) [12445-27] 
     
  12445 0O  Analysis of phase masks for wide étendue holographic displays [12445-28] 

     
  12445 0P  Monocular passive ranging through a PQ:PMMA holographic wavelength division 

demultiplexer [12445-29] 
     
  12445 0Q  Holographic diffraction of complex beams and gratings: theory and simulation [12445-30] 

     
     

   POSTER SESSION 
     
  12445 0S  Highly transparent wave front printed volume holograms realized by amplitude-modulated 

incoherent pre-illumination [12445-4] 
     
  12445 0T  Improvement in wavefront measurement accuracy in grating array-based zonal wavefront 

sensors by modulating the intensity profile of the incident beam [12445-16] 
     
  12445 0X  Method for large field of view and eye-box of holographic waveguide display based on LED 

illumination [12445-39] 

iv

Proc. of SPIE Vol. 12445  1244501-4



     
     

   DIGITAL POSTERS 
     
  12445 0Y  Computational three-dimensional imaging with near infrared synchrotron beam using Fresnel 

zone apertures fabricated on barium fluoride windows using femtosecond laser ablation 
(Invited Paper) [12445-1] 

     
  12445 0Z  4D imaging using accelerating airy beams and nonlinear reconstruction [12445-14] 

     
  12445 10  Interferenceless coded aperture correlation holography: history, development, and 

applications (Invited Paper) [12445-23] 
     
  12445 11  Three-dimensional phase imaging with near infrared synchrotron beam using phase-retrieval 

algorithm [12445-24] 
     
     

 

v

Proc. of SPIE Vol. 12445  1244501-5



Proc. of SPIE Vol. 12445  1244501-6



Conference Committee 
 
 
Symposium Chairs 

Sonia M. García-Blanco, Universiteit Twente (Netherlands) 
Bernd Witzigmann, Friedrich-Alexander-Universität Erlangen-Nürnberg 

(Germany) 
 

 Symposium Co-chairs 

Ulrich T. Schwarz, Technische Universität Chemnitz (Germany) 
Karin Hinzer, University of Ottawa (Canada) 

 
Program Track Chairs 

Liang-Chy Chien, Kent State University (United States) 
 

 

Conference Chairs 

Pierre-Alexandre J. Blanche, Wyant College of Optical Sciences 
(United States) 

Seung-Hyun Lee, Kwangwoon University (Korea, Republic of) 
 

Conference Program Committee 

Maria Isabel Azevedo, Universidade de Aveiro (Portugal) 
Hans I. Bjelkhagen, Hansholo Consulting Ltd.  (United Kingdom) 
David Brotherton-Ratcliffe, Geola Technologies Ltd. (United Kingdom) 
Philippe Gentet, Kwangwoon University (Korea, Republic of) and 

Ultimate Holography (France) 
Nam Kim, Chungbuk National University (Korea, Republic of) 
Alkiviadis Lembessis, The Hellenic Institute of Holography (Greece) 
Juan Liu, Beijing Jiaotong University (China) 
Deanna McMillen, Garmin International, Inc. (United States) 
Hiroshi Yoshikawa, Nihon University (Japan) 

 

 

vii

Proc. of SPIE Vol. 12445  1244501-7



Proc. of SPIE Vol. 12445  1244501-8


