
PROCEEDINGS OF SPIE 
 

 

Volume 13388 

Proceedings of SPIE 0277-786X, V. 13388 

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

 

Advances in Display  
Technologies XV 
 
 
 
Jiun-Haw Lee 
Qiong-Hua Wang 
Editors   

 
 
27–29 January 2025 
San Francisco, California, United States 
 
 
Sponsored and Published by  
SPIE 
                                       
 



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 Advances in Display Technologies XV, edited by Jiun-Haw Lee,  
Qiong-Hua Wang, Proc. of SPIE 13388, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510685246 
ISBN: 9781510685253 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2025 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. 

 



Contents 

 v
  

Conference Committee 
 

    

MICRO-LED 
  

13388 02 MicroLED display development roadmap (Invited Paper) [13388-1] 

  
  

AR/VR 
  

13388 03 Breaking in-coupling efficiency and uniformity tradeoff in waveguide-based AR displays 
with polarization volume gratings (Invited Paper) [13388-5] 

  
13388 04 Optical and photonic simulation of exit pupil expander of AR/VR [13388-6] 

  
13388 05 Innovative fabrication of high-refractive-index components for AR using UV-curable metal 

oxide precursors [13388-7] 
  

13388 06 A deep learning and linear filtering hybrid pre-emphasis image enhancement technique to 
increase visual quality of liquid crystal linear interpolation of UHD 11,800 PPI liquid crystal on 
silicon XR microdisplay [13388-8] 

  
  

NTE 
  

13388 07 Towards highest pixel density, lowest power consumption, and semi-transparent 
microdisplays: approaches and achievements (Invited Paper) [13388-9] 

  
13388 08 Light field AR display for close-range applications: advantages, use cases, and challenges 

(Invited Paper) [13388-11] 
  

13388 09 Visible light red, green, and blue multiplexer by sputter-deposited thin-film lithium niobate 
[13388-12] 

  
13388 0A Fabrication and analysis of directional microholograms for a new generation of displays 

[13388-13] 
  

13388 0B UV stable high-index nanocomposite formulations for advanced display applications 
[13388-34] 

  
  

iii



 
HOLOGRAPHIC DISPLAYS, HOE, AND MEASUREMENT 

  
13388 0C Role of perceptually guided image quality metrics in computer-generated holography 

(Invited Paper) [13388-14] 
  

13388 0D Bragg compensated non-normal incidence HOE fabrication for occlusion capable near 
eye display [13388-16] 

  
13388 0E Photophoretic optical particle trapping improvements using beam reflection [13388-17] 

  
  

3D DISPLAY 
  

13388 0F Thin virtual reality display presenting Maxwellian and super-multiview three-dimensional 
images (Invited Paper) [13388-20] 

  
13388 0G High-performance integral imaging based light field 3D display (Invited Paper) [13388-21] 

  
  

LIGHT MANIPULATION 
  

13388 0H Advancements in liquid crystal-based lenses for XR near eye displays: technologies and 
applications (Invited Paper) [13388-23] 

  
13388 0I 50 μs optical response in-plane only retardation switching liquid crystal technology for 

display uses (Invited Paper) [13388-24] 
  
  

OLED 
  

13388 0J Degradation of organic LEDs characterized with algebraic decay relaxation function 
(Invited Paper) [13388-27] 

  
  

POSTER SESSION 
  

13388 0K Accurate calibration for measurement of displays [13388-35] 

  
13388 0L Spectroradiometer accessories for near eye displays [13388-36] 

  
13388 0M Laser-driven colour converter with Al2O3-ZnO composite phosphor-in-glass for  

high-brightness white light illumination [13388-37] 
  
  

 

iv


