
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 11866 
 
 

Proceedings of SPIE 0277-786X, V. 11866 

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

Electro-Optical and Infrared 
Systems: Technology and 
Applications XVIII and Electro-
Optical Remote Sensing XV 
 
 
Duncan L. Hickman 
Helge Bürsing 
Gary W. Kamerman 
Ove Steinvall 
Editors   

 
 
13–17 September 2021 
Online Only, Spain 
 
 
Sponsored by  
SPIE 
 
Cooperating Organisations  
European Optical Society 
Cranfield University (United Kingdom) 
CENSIS (United Kingdom) 
SEDOPTICA (Spain) 
 
Supporting Organisation 
INEUSTAR/INDUCIENCIA (Spain) 
 
Published by  
SPIE                

Electro-Optical and Infrared Systems: Technology and Applications XVIII and Electro-Optical Remote Sensing XV
edited by Duncan L. Hickman, Helge Bürsing, Gary W. Kamerman, Ove Steinvall, Proc. of SPIE Vol. 11866

1186601 · © 2021 SPIE · CCC code: 0277-786X/21/$21 · doi: 10.1117/12.2614841

Proc. of SPIE Vol. 11866  1186601-1



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 Electro-Optical and Infrared Systems: Technology and Applications XVIII 
and Electro-Optical Remote Sensing XV, edited by Duncan L. Hickman, Helge Bürsing, Gary W. 
Kamerman, Ove Steinvall, Proc. of SPIE  11866, Seven-digit Article CID Number (DD/MM/YYYY); (DOI 
URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510645769 
ISBN: 9781510645776 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2021 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. 11866  1186601-2



  Contents 
 
   SENSORS AND TECHNOLOGY I 
     
 11866 03  Calibir: an uncooled IR open platform designed for multipurpose applications (Invited Paper) 

[11866-1] 
     
 11866 04  The need for deep etching to fabricate Ga-free InAs/InAsSb T2SL nBn mid-wave infrared 

photodetector (Invited Paper) [11866-2] 
     
 11866 05  6 μm microbolometers for uncooled thermal imaging [11866-3] 

     
 11866 06  Electro-optical characterizations to study minority carrier transport in Ga-free InAs/InAsSb T2SL 

XBn midwave infrared photodetector [11866-4] 
     
     

   SENSORS AND TECHNOLOGY II 
     
 11866 07  Efficient characterization of assembled IR lenses for all opto-mechanical parameters [11866-7] 

     
     

   IMAGE AND DATA PROCESSING 
     
 11866 0B  Reconstruction of compressed sensing Raman imaging using machine learning [11866-11] 

     
 11866 0C  Improving the accuracy of combining pairs of thermal images based on the analysis of visual 

information [11866-12] 
     
     

   MODELLING AND SIMULATION 
     
 11866 0D  Imager performance assessment with TRM4 version 3: an overview (Invited Paper) [11866-13] 

     
 11866 0E  A standard target for triangles or how to transfer TOD to MTDP [11866-14] 

     
 11866 0F  Target detection: the transition from unresolved to extended targets [11866-15] 

     
 11866 0G  Towards atmospheric turbulence simulation using a conditional variational autoencoder 

[11866-16] 
     
 11866 0H  Turbulence simulation for anisoplanatic imaging based on phase screens with experimental 

validation of differential tilt variances [11866-17] 
     

iii

Proc. of SPIE Vol. 11866  1186601-3



     

   SYSTEMS AND APPLICATIONS I 
     
 11866 0I  Towards cognitive IRST (Invited Paper) [11866-20] 

     
 11866 0J  Prototype measurement setup to assess near-eye display imaging quality [11866-21] 

     
 11866 0K  Optical window characterization experiment with laser-induced gradients [11866-22] 

     
     

   SYSTEMS AND APPLICATIONS II 
     
 11866 0L  Active polarimetric imager for detection of static and moving manufactured objects in natural 

environment (Invited Paper) [11866-23] 
     
 11866 0M  Development of a radiometric sensor for the hazard assessment of scattered high-power laser 

radiation [11866-24] 
     
 11866 0N  Design a short-time backscanning profile for IRST application [11866-26] 

     
     

   SYSTEMS AND APPLICATIONS III 
     
 11866 0O  How signal processing can improve the quality of division of focal plane polarimetric imagers 

[11866-28] 
     
 11866 0P  The M3T process for IRST systems [11866-29] 

     
     

   LASER SENSING 
     
 11866 0S  The potential role of lasers in combating UAVs, part 1: detection, tracking, and recognition of 

UAVs (Invited Paper) [11866-32] 
     
 11866 0T  LiDAR-based localization and automatic control of UAVs for mobile remote reconnaissance 

[11866-33] 
     
 11866 0U  Comparison of the experimental, scientific gated-viewing sensor TRAGVIS and the commercial 

MODAR system during a field test [11866-34] 
     
 11866 0V  Long-term performance evaluation of a NIR gated viewing sensor in scattering environments 

[11866-35] 
     
 11866 0W  Velocity estimation and recognition of moving objects from a single ladar image [11866-36] 

     
     

iv

Proc. of SPIE Vol. 11866  1186601-4



   POSTER SESSION 
     
 11866 0Y  Active hyperspectral sensing for border control [11866-38] 

     
 11866 0Z  Possibilities of assessing weapon barrel condition by means of eddy current thermography 

[11866-39] 
     
 11866 10  Automatic removal of various annotations and marking from maritime surveillance recorded 

video [11866-40] 
     
 11866 11  Hyperspectral camera development on an unmanned aerial vehicle [11866-42] 

     
 11866 12  Radio communication system with а high degree of protection of information against non-

allowed access [11866-43] 
     
     

 

v

Proc. of SPIE Vol. 11866  1186601-5



Proc. of SPIE Vol. 11866  1186601-6


