
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 11125 
 
 

Proceedings of SPIE 0277-786X, V. 11125 

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

ODS 2019: Industrial Optical 
Devices and Systems 
 
 
 
Ryuichi Katayama 
Yuzuru Takashima 
Editors   

 
 
11–12 August 2019 
San Diego, California, United States 
 
 
Sponsored and Published by  
SPIE 
                                       
 

ODS 2019: Industrial Optical Devices and Systems, edited by Ryuichi Katayama, Yuzuru Takashima, Proc. of SPIE
Vol. 11125, 1112501 · © 2019 SPIE · CCC code: 0277-786X/19/$21 · doi: 10.1117/12.2551554

Proc. of SPIE Vol. 11125  1112501-1



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 ODS 2019: Industrial Optical Devices and Systems, edited by Ryuichi 
Katayama, Yuzuru Takashima, Proceedings of SPIE Vol. 11125 (SPIE, Bellingham, WA, 2019) Seven-
digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510629431 
ISBN: 9781510629448 (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. 11125  1112501-2



  Contents 
 
  v Authors 
 

vii Conference Committee 
 

  ix Introduction 
  

   OPTICAL DATA STORAGE 
     
 11125 05  Analog recording technologies available to optical disc systems [11125-4] 

     
 11125 06  Three-dimensional simulation on near-field light generated by semiconductor ring resonator 

with metal nano-antenna for heat-assisted magnetic recording [11125-5] 
     
     

   HOLOGRAPHY, MEASUREMENT, AND FABRICATION 
     
 11125 09  Adaptive optics correction using coherently illuminated diffractive objects [11125-8] 

     
     

   NEW CONCEPTS AND IMAGING 
     
 11125 0B  Lyteloop data “storage in motion” (Invited Paper) [11125-11] 

     
 11125 0C  Head up display with laser scanning unit (Invited Paper) [11125-12] 

     
     

   ADVANCED SENSING 
     
 11125 0F  Lensless 3D sensing technology with Fresnel zone aperture based light-field imaging 

(Invited Paper) [11125-15] 
     
 11125 0G  Design considerations for an auto Lidar (Invited Paper) [11125-16] 

     
 11125 0J  A variety of range compensating lens designs for active optical systems [11125-24] 

     
     

   POSTER SESSION 
     
 11125 0N  Novel method to improve stroke of electrostatically actuated MEMS micromirror [11125-23] 

 

iii

Proc. of SPIE Vol. 11125  1112501-3



Proc. of SPIE Vol. 11125  1112501-4



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. 
 
Aryal, Niwit, 0N 
Choudhary, D., 0B 
Emadi, Arezoo, 0N 
Finan, Emily, 09 
Harlev, O., 0B 
Ishii, Toshiki, 0F 
Katayama, Ryuichi, 06 
Kim, Youngsik, 09 
McManamon, P. F., 0B, 0G 
Milster, Tom, 09 
Mudge, Jason, 0J 
Nakagawa, J., 0C 
Nakamura, Yusuke, 0F 
Phenis, Adam, 0J 
Saito, Kimihiro, 05 
Shimano, Takeshi, 0F 
Sugiura, Satoshi, 06 
Tajima, Kazuyuki, 0F 
Vedadi, A., 0B 
Willner, A., 0B 
Yamaguchi, H., 0C 
Yamaguchi, Keita, 0F 
Yamasaki, Koji, 0F 
Yasuda, T., 0C 
 

v

Proc. of SPIE Vol. 11125  1112501-5



Proc. of SPIE Vol. 11125  1112501-6



Conference Committee 
 
 
Program Track Chair 

Ruyan Guo, The University of Texas at San Antonio (United States) 
 

Conference Chairs 

Ryuichi Katayama, Fukuoka Institute of Technology (Japan) 
Yuzuru Takashima, James C. Wyant College of Optical Sciences, The 

University of Arizona (United States) 
 
Conference Program Committee 

Pierre-Alexandre J. Blanche, James C. Wyant College of Optical 
Sciences, The University of Arizona (United States) 

Min Gu, RMIT University (Australia) 
Thomas D. Milster, James C. Wyant College of Optical Sciences, The 

University of Arizona (United States) 
Kimihiro Saito, Kindai University Technical College (Japan) 
Luping Shi, Tsinghua University (China) 
Xiaodi Tan, Fujian Normal University (China) 
Din Ping Tsai, Research Center for Applied Sciences - Academia Sinica 

(Taiwan) 
Kazuyoshi Yamazaki, Hitachi, Ltd. (Japan) 

 
Session Chairs 

1      Optical Data Storage 
Ryuichi Katayama, Fukuoka Institute of Technology (Japan) 

 
2      Holography, Measurement, and Fabrication 

Yuzuru Takashima, James C. Wyant College of Optical Sciences, The 
University of Arizona (United States) 

 
3      New Concepts and Imaging 

Kimihiro Saito, Kindai University Technical College (Japan) 
 

4      Advanced Sensing 
Kazuyoshi Yamazaki, Hitachi, Ltd. (Japan) 

 
 

 

vii

Proc. of SPIE Vol. 11125  1112501-7



Proc. of SPIE Vol. 11125  1112501-8



Introduction 
 
 
This proceedings volume is a collection of papers based on the invited and 
contributed presentations at the ODS 2019: Industrial Optical Devices and Systems 
conference held on 11-12 August 2019 at the San Diego Convention Center as part 
of the SPIE Optics + Photonics 2019. 
 
The ODS conference had been held as a stand-alone conference since 1973 to 
2012 and has been held as part of larger conferences since 2013. This was the sixth 
time ODS was held as part of SPIE Optics + Photonics. Formerly, the main topic of 
this conference was Optical Data Storage. However, in 2018, the scope of the 
conference was extended to include Industrial Optical Devices and Systems and 
to discuss the possibility of applications of optical technologies to emerging 
industrial domains such as intelligent cars, IoT, big data, healthcare, security, etc. 
In 2019, the new scope has been highlighted and brought to the forefront. 
 
ODS 2019 was a successful conference. A total of 18 papers (7 invited papers, 9 
contributed oral papers, and 2 contributed poster papers) were presented. In the 
morning oral sessions, there were nice presentations about new developments in 
technologies for future optical data storage systems such as nano-photonics, 
holography, etc. Moreover, in the afternoon oral sessions, there were interesting 
presentations about optical technologies for intelligent cars such as LiDARs, head-
up displays, etc. We would like to emphasize that the conference was well 
attended especially in the afternoon oral sessions as it was in 2018. 
 
We are very happy that a total of nine papers are included in this proceedings 
volume. They represent important and interesting achievements in the current field 
of optical data storage and industrial optical devices and systems. We hope that 
the readers find this proceedings volume stimulating and exciting, as well as helpful 
for their future research and development. 
 
We look forward to having ODS 2020 as part of the SPIE Optics + Photonics 2020. To 
keep the ODS active, we will continue to encourage contributions about the new 
scope. 
 
Finally, we would like to express our sincere gratitude to the committee members, 
session chairs, and all of the presenters and attendees of ODS 2019 as well as the 
SPIE staff for their contributions. 
 
 
 

Ryuichi Katayama 
Yuzuru Takashima 
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