
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12024 
 
 

Proceedings of SPIE 0277-786X, V. 12024 

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

Advances in Display 
Technologies XII 
 
 
 
Jiun-Haw Lee 
Qiong-Hua Wang 
Tae-Hoon Yoon 
Editors   

 
 
22-27 January 2022 
San Francisco, California, United States 
 
 
20–24 February 2022 
ONLINE 
 
 
Sponsored and Published by  
SPIE 
                                       
 

Advances in Display Technologies XII, edited by Jiun-Haw Lee, Qiong-Hua Wang,
Tae-Hoon Yoon, Proc. of SPIE Vol. 12024, 1202401 · © 2022 SPIE

0277-786X · doi: 10.1117/12.2634953

Proc. of SPIE Vol. 12024  1202401-1



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 Advances in Display Technologies XII, edited by Jiun-Haw Lee, Qiong-
Hua Wang, Tae-Hoon Yoon, Proc. of SPIE 12024, Seven-digit Article CID Number (DD/MM/YYYY);  
(DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510649194 
ISBN: 9781510649200 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2022 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. 12024  1202401-2



  Contents 
 
  v Conference Committee 
 

   HOLOGRAPHIC AND LIGHT-FIELD DISPLAYS 
     
 12024 02  Holographic optical elements for head-up display and near-eye display (Invited Paper) 

[12024-1] 
     
 12024 03  Fast hologram generation method based on optimal segmentation of sub-computer-

generated hologram (Invited Paper) [12024-3] 
     
 12024 04  Perceptually guided computer-generated holography (Invited Paper) [12024-4] 

     
     

   DISPLAY SYSTEM AND METROLOGY 
     
 12024 05  Analysis and optimization on display performance for virtual reality (Invited Paper) [12024-5] 

     
 12024 06  Exterior displays for autonomous cars: techniques, challenges and solutions 

(Invited Paper) [12024-6] 
     
 12024 07  Laser light field display [12024-7] 

     
     

   DISPLAY COMPONENT 
     
 12024 09  Pancharatnam-Berry phase optical elements for VR displays (Invited Paper) 

[12024-9] 
     
 12024 0A  635 nm tapered diode lasers with more than 2000 h operation at 500 mW output power 

[12024-12] 
     
     

   VR/AR/MR 
     
 12024 0B  3D-visual fatigue-free AR displays (Invited Paper) [12024-13] 

     
 12024 0C  Augmented-reality display system using liquid-crystalline microlens array for three-

dimensional/two-dimensional image conversion [12024-16] 
     
 12024 0D  Full-color AR 3D head-up display with extended field of view based on a waveguide with pupil 

replication [12024-17] 

iii

Proc. of SPIE Vol. 12024  1202401-3



     
 12024 0E  Ultra-slim, mid-air display based on planar DOE waveguide [12024-18] 

     
     

   POSTER SESSION 
     
 12024 0F  Retinal projection type super multi-view stereoscopic head-mounted display [12024-32] 

     
 12024 0G  3D display system with the fixed parallax barrier that enables the observation in both portrait 

and landscape modes suitable for smartphones and tablets [12024-33] 
     
     

 

iv

Proc. of SPIE Vol. 12024  1202401-4



Conference Committee 
 
 
Symposium Chairs 

Bernd Witzigmann, Friedrich-Alexander-Universität Erlangen-
Nürnberg (Germany) 

Sonia M. García-Blanco, University of Twente (Netherlands) 
 
 

Symposium Co-Chairs 

Sailing He, Zhejiang University (China) and KTH Royal Institute of 
Technology (Sweden) 

Yasuhiro Koike, Keio University (Japan) 
 

Program Track Chair 

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

Conference Chairs 

Jiun-Haw Lee, National Taiwan University (Taiwan) 
Qiong-Hua Wang, Beihang University (China) 
Tae-Hoon Yoon, Pusan National University (Korea, Republic of) 

 

Conference Program Committee 

Karlheinz Blankenbach, Hochschule Pforzheim (Germany) 
Pierre M. Boher, ELDIM (France) 
Liangcai Cao, Tsinghua University (China) 
Liang-Chy Chien, Kent State University (United States) 
Tien-Lung Chiu, Yuan Ze University (Taiwan) 
Nobuyuki Hashimoto, Citizen Watch Co., Ltd. (Japan) 
Yi-Pai Huang, Apple Inc. (United States) 
Byoungho Lee, Seoul National University (Korea, Republic of) 
Sin-Doo Lee, Seoul National University (Korea, Republic of) 
Yan Li, Shanghai Jiao Tong University (China) 
Akihiro Mochizuki, i-CORE Technology, LLC (United States) 
Fenglin Peng, Facebook Technologies, LLC (United States) 
Michael Wittek, Merck KGaA (Germany) 

 

 

 

v

Proc. of SPIE Vol. 12024  1202401-5



Proc. of SPIE Vol. 12024  1202401-6


