
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12115 
 
 

Proceedings of SPIE 0277-786X, V. 12115 

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

 
 

 

Autonomous Systems: Sensors, 
Processing and Security for 
Ground, Air, Sea and Space 
Vehicles and Infrastructure 2022 
 
 
 
Michael C. Dudzik 
Stephen M. Jameson 
Theresa J. Axenson 
Editors   

 
 
3–7 April 2022 
Orlando, Florida, United States 
 
6–12 June, 2022 
ONLINE 
 
 
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 Autonomous Systems: Sensors, Processing and Security for Ground, Air, 
Sea and Space Vehicles and Infrastructure 2022, edited by Michael C. Dudzik, Stephen M. Jameson, 
Theresa J. Axenson, Proc. of SPIE 12115, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510651067 
ISBN: 9781510651074 (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. 

 



  Contents 
 
  v Conference Committee 
  

 SESSION 1  NOVEL SENSING APPROACHES FOR AUTONOMOUS SYSTEMS 
     
 12115 02  Biology-inspired LiDAR-centric obstacle detection [12115-1] 

     
 12115 03  Reducing ego vehicle energy-use by LiDAR-based lane-level positioning [12115-2] 

     
 12115 04  Infrared search and track (IRST) for long-range, wide-area detect and avoid (DAA) on small 

unmanned aircraft systems (sUAS) [12115-3] 
     
 12115 05  Uncertainty estimation of the bounding box centroid for autonomous driving [12115-4] 

     
 12115 06  Novel tracking laser range finder (T-LRF) [12115-5] 

     
     

 SESSION 2  SECURITY AND DEFENSE APPLICATIONS OF AUTONOMOUS VEHICLES I 
     
 12115 09  UVC and far-UVC light disinfection ground robot design for sterilizing the coronavirus on 

vertical surfaces [12115-7] 
     
     

 SESSION 3  SECURITY AND DEFENSE APPLICATIONS OF AUTONOMOUS VEHICLES II 
     
 12115 0A  Performance of Northrop Grumman’s Mission Extension Vehicle (MEV) RPO imagers at GEO 

[12115-28] 
     
 12115 0B  A proposal of a heuristic QoS multicast routing for multi-layer wireless architecture [12115-11] 

     
 12115 0C  Vision-based UAV tracking using deep reinforcement learning with simulated data [12115-10] 

     
     

 SESSION 4  TESTING METHODOLOGIES FOR AUTONOMOUS SYSTEMS I 
     
 12115 0D  Advanced high-fidelity autonomy systems simulation [12115-12] 

     
 12115 0E  Collocated sensors bias estimation in autonomous driving [12115-13] 

     
 12115 0F  Analysis techniques of autonomy framework metrics for autonomous developers [12115-15] 

iii



     
 12115 0G  Autonomy and mobility simulation time reduction through machine learning while considering 

uncertainty and reliability prediction [12115-14] 
     
     

 SESSION 5  TESTING METHODOLOGIES FOR AUTONOMOUS SYSTEMS II 
     
 12115 0H  Winter adverse driving dataset (WADS): year three [12115-16] 

     
 12115 0I  Off road autonomous vehicle modeling and repeatability using real world telemetry via 

simulation [12115-17] 
     
 12115 0J  Simulation-based testing of autonomous ground vehicles [12115-18] 

     
     

 SESSION 6  SENSING, PROCESSING, AND SAFETY FOR GROUND VEHICLES I: JOINT SESSION WITH 
CONFERENCES 12115 AND 12124 

     
 12115 0K  Object detection in degraded LiDAR signals by synthetic snowfall noise for autonomous driving 

[12115-19] 
     
 12115 0L  Compact CNN-based road weather condition detection by grayscale image band for ADAS 

[12115-20] 
     
     

 SESSION 7  SENSING, PROCESSING, AND SAFETY FOR GROUND VEHICLES II: JOINT SESSION WITH 
CONFERENCES 12115 AND 12124 

     
 12115 0M  Long short-term memory networks for vehicle sensor fusion [12115-21] 

     
 12115 0N  Dynamic path planning for traversing autonomous vehicle in off-road environment using MAVS 

[12115-22] 
     
     

 

iv


