
PROCEEDINGS OF SPIE 
 

 

Volume 14042 

Proceedings of SPIE 0277-786X, V. 14042 

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

 

Fiber Optic Gyros: 50th  
Anniversary Conference 
 
 
 
Eric Udd 
Glen A. Sanders 
Herve C. Lefevre 
Editors   

 
 
27–30 April 2026 
National Harbor, Maryland, United States 
 
 
Sponsored by 
SPIE 
 
Cosponsored by 
Civitanavi Systems S.p.A. (Italy) 
Honeywell Aerospace Technologies (United States) 
 
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 Fiber Optic Gyros: 50th Anniversary Conference, edited by Eric Udd, 
Glen A. Sanders, Herve C. Lefevre, Proc. of SPIE 14042, Seven-digit Article CID Number 
(DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9798902320401 
ISBN: 9798902320418 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2026 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 

 vii
 ix 

Conference Committee 
Introduction 

  
   

PERSPECTIVE ON FIBER OPTIC GYROS HISTORY I 
  

14042 02 Closed-loop fiber optic gyro development at McDonnell Douglas: 1977 to 1988 [14042-1] 

  
14042 03 The fiber optic gyro adventure at Photonetics, iXSea, iXblue, and now Exail [14042-2] 

  
14042 04 History of fiber optic gyros at Northrop Grumman (Invited Paper) [14042-3] 

  
  

PERSPECTIVE ON FIBER OPTIC GYROS HISTORY II 
  

14042 05 Accumulation of fiber optic gyro research at The University of Tokyo: interferometer, 
resonator, Brillouin, and micro-optic gyros (Invited Paper) [14042-4] 

  
14042 06 Forty five years FOGs at LITEF: from first engineering samples to high-volume production  

(Invited Paper) [14042-5] 
  

14042 07 Development history and latest status of fiber optic gyroscope at JAE (Invited Paper) 
[14042-6] 

  
  

PERSPECTIVE ON FIBER OPTIC GYROS HISTORY III 
  

14042 08 Fiber optic gyro progress at Honeywell (Invited Paper) [14042-7] 

  
14042 09 Fiber optic gyroscope activities in Korea's defense and civilian applications: insights from 

FIBERPRO (Invited Paper) [14042-8] 
  

14042 0A Challenges and innovative solutions in the design of compact and resilient fiber optic 
gyroscopes for harsh environments (Invited Paper) [14042-9] 

  
14042 0B High-performance interferometric fiber optic gyroscope development in Brazil: from open-

loop to state-of-the-art closed-loop IFOGs (Invited Paper) [14042-10] 
  
  

PANEL DISCUSSION: FIBER OPTIC GYROS MEMORIAL AND EARLY PIONEERS 
  

14042 0D Panel discussion: fiber optic gyro memorial and early pioneers [14042-701] 

  

iii



  
COMPANIES DERIVED FROM THE FIBER OPTIC GYRO I 

  
14042 0E So you want to start a FOG-based inertial navigation company? (Invited Paper) [14042-12] 

  
14042 0F Inertial at the core: augmenting fiber optic gyros (FOG) with laser velocity sensors (LVS) for 

next-generation navigation (Invited Paper) [14042-13] 
  

14042 0G Aspects of the fibernetics navigation-grade inertial measurement unit (IMU) (Invited Paper) 
[14042-14] 

  
  

COMPANIES DERIVED FROM THE FIBER OPTIC GYRO II 
  

14042 0I Derivative fiber optic sensor applications from development of the closed-loop fiber optic 
gyro [14042-16] 

  
14042 0K Sagnac secure fiber optic communication system [14042-18] 

  
  

PANEL DISCUSSION: THE BUSINESS OF FIBER OPTIC GYROS 
  

14042 0M Panel discussion: the business side of fiber optic gyros [14042-702] 

  
  

CRITICAL FIBER OPTIC GYRO COMPONENTS 
  

14042 0O Recent progress of manufacturing FOG coils for diverse applications (Invited Paper)  
[14042-21] 

  
14042 0P 1550nm SLED transceiver module with integrated wavemeter (Invited Paper) [14042-22] 

  
  

OPTICAL RING RESONATORS 
  

14042 0R Advances in high-performance resonant fiber optic gyroscopes (Invited Paper) [14042-25] 

  
  

APPLICATIONS OF FIBER OPTIC GYROS 
  

14042 0T The SOFIA FOG180s: a milestone in the evolution of fiber optic gyroscope technology 
(Invited Paper) [14042-26] 

  
14042 0U Single axis fiber optic gyro (FOG): how robust can it get? (Invited Paper) [14042-27] 

  
14042 0V SuperFOG: ultra-high-performance inertial navigation system (Invited Paper) [14042-28] 

iv



  
14042 0W LN200HP (compacted high-performance IMU) with high-gyro bandwidth, low-quantization 

noise, ARW, and gyro bias error [14042-30] 
  
  

PANEL DISCUSSION: SPACE APPLICATIONS OF FIBER OPTIC GYROS 
  

14042 0X Strategic advancement of domestic fiber optic gyroscopes: from high-precision 
polarization-maintaining fiber to multicore fiber innovation (Invited Paper) [14042-38] 

  
14042 0Z The roles of fiber gyros in access and operation in space [14042-703] 

  
  

PANEL DISCUSSION: MAJOR MILESTONES IN FIBER OPTIC GYRO DEVELOPMENT 
  

14042 11 Panel discussion: major milestones in fiber optic gyro development [14042-704] 

  
  

FIBER OPTIC GYRO CAREER WORKSHOP 
  

14042 12 How my education in optics led to the invention of the closed-loop fiber optic gyro and my 
career in fiber-optic sensors [14042-34] 

  
14042 13 Fiber optic gyro career workshop [14042-705] 

  
  

 

v


