
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 13045 
 
 

Proceedings of SPIE 0277-786X, V. 13045 

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

 

Infrared Imaging Systems:  
Design, Analysis, Modeling,  
and Testing XXXV 
 
 
 
David P. Haefner 
Gerald C. Holst 
Editors   

 
 
23–25 April 2024 
National Harbor, Maryland, United States 
 
 
Sponsored by  
SPIE 
 
Cosponsored by 
Santa Barbara Infrared, Inc. (United States) 
True Colors Infrared Imaging (United States 
 
Published by  
SPIE 
 
 
                                       
 

Infrared Imaging Systems: Design, Analysis, Modeling, and Testing XXXV, edited by 
David P. Haefner, Gerald C. Holst, Proc. of SPIE Vol. 13045, 1304501

© 2024 SPIE · 0277-786X · doi: 10.1117/12.3037005

Proc. of SPIE Vol. 13045  1304501-1



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 Infrared Imaging Systems: Design, Analysis, Modeling, and Testing XXXV, 
edited by David P. Haefner, Gerald C. Holst, Proc. of SPIE 13045, Seven-digit Article CID Number 
(DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510674080 
ISBN: 9781510674097 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2024 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. 13045  1304501-2



  Contents 
 
 vii Conference Committee 
  

   INFRARED IMAGING SYSTEMS I 
     
 13045 03  Per-pixel radiometric calibration to silux [13045-2] 

     
 13045 04  Detector size selection for long-range targeting performance in the extended shortwave 

infrared band [13045-3] 
     
 13045 05  Trade study of moving sensor optimization model [13045-4] 

     
     

   INFRARED IMAGING SYSTEMS II 
     
 13045 06  Comparison of scene contrast temperature in MWIR and LWIR [13045-5] 

     
 13045 07  Developing new measurements through modeling and simulation: camera to display latency 

measurements [13045-6] 
     
 13045 08  Image-plane speckle contrast and Fλ/d in active imaging systems [13045-7] 

     
 13045 09  Multispectral characterization of tower visibility in VIS, NIR, SWIR, MWIR, and LWIR bands from a 

ground-vehicle [13045-8] 
     
 13045 0A  Automated image-based range performance evaluation using TOD over natural backgrounds 

[13045-9] 
     
     

   INFRARED IMAGING SYSTEMS III 
     
 13045 0C  A comparison of reflected and emitted radiometric signal levels in SWIR, eSWIR, MWIR, and 

superband (SWIR through MWIR) optical systems (Best Presentation) [13045-11] 
     
 13045 0D  Evaluation of video stabilization metrics for the assessment of camera vibrations [13045-12] 

     
 13045 0E  Interrogation as a targeting task [13045-13] 

     
 13045 0F  Comparison for thermal imager performance assessment: TOD classifier versus YOLO-based 

models for object detection [13045-14] 
     
 13045 0G  A low-light camera SNR D* metric [13045-15] 

iii

Proc. of SPIE Vol. 13045  1304501-3



   INFRARED IMAGING SYSTEMS IV 
     
 13045 0H  Image classification algorithm performance based on Fλ/d [13045-16] 

     
 13045 0I  Towards Cn2 parity between imaging-based simulation and measurement [13045-17] 

     
 13045 0J  Parallax correction for helmet-mounted devices [13045-18] 

     
 13045 0L  Integration of motion blur into the TTP metric for pilotage performance [13045-20] 

     
 13045 0M  Estimating OpenCV ArUco performance from linear camera and scene parameters [13045-21] 

     
     

   INFRARED IMAGING SYSTEMS V 
     
 13045 0N  History of FLIR testing revisited (Invited Paper) [13045-22] 

     
 13045 0O  Focusing an event-based camera: towards spatiotemporal characterization of neuromorphic 

vision systems [13045-23] 
     
 13045 0P  Demystifying event-based camera latency: sensor speed dependence on pixel biasing, light, 

and spatial activity [13045-24] 
     
 13045 0Q  A take on latency measurement for vision systems [13045-25] 

     
 13045 0R  Imaging sensor band comparison for situational awareness in wildfires [13045-26] 

     
     

   INFRARED IMAGING SYSTEMS VI 
     
 13045 0S  Automated SWIR, MWIR, and LWIR camera test results compared to models [13045-27] 

     
 13045 0T  Measuring a camera system's F-number using retroreflections  

(Innovation Award: Test Technique) [13045-28] 
     
 13045 0U  Is LED technology suitable to replace a tungsten filament lamp for night vision devices and I2 

tubes testing? [13045-29] 
     
 13045 0V  Calibrating a multi-spectral scene for objective measurements of multi-band camera systems 

[13045-30] 
     
 13045 0W  Development of an image-based electro-optical system performance prediction tool for 

design and optimization [13045-31] 
     
     
     

iv

Proc. of SPIE Vol. 13045  1304501-4



   INFRARED IMAGING SYSTEMS VII 
     
 13045 0Y  Terahertz system characterization and performance modeling [13045-32] 

     
 13045 0Z  Impact analysis of longwave infrared focal plane array (LWIR FPA) temperature variations on its 

characterization process [13045-33] 
     
 13045 10  Techniques for measuring comparable lab and field MTFs  

(Young Researcher Innovation Award) [13045-34] 
     
 13045 12  The effects of focal plane parameters on eSWIR imaging system performance [13045-40] 

     
     

   POSTER SESSION 
     
 13045 14  Topological dependence of diffuse reflectance for IR absorbing materials [13045-37] 

     
 13045 15  Experimental comparison of imaging illumination modes for long-range target imaging in 

near-IR verse SWIR bands [13045-38] 
     
 13045 16  Multispectral LWIR plenoptics system free of FPN [13045-39] 

     
     

 

v

Proc. of SPIE Vol. 13045  1304501-5



Proc. of SPIE Vol. 13045  1304501-6



Conference Committee 
 
 
Symposium Chairs 

Tien Pham, The MITRE Corporation (United States) 
Douglas R. Droege, L3Harris Technologies, Inc. (United States) 

 

Symposium Co-chairs 

Ann Marie Raynal, Sandia National Laboratories (United States) 
Ravi Ravichandran, BAE Systems (United States) 

 

Program Track Chair 

Raja Suresh, ASU Research Enterprise (ASURE), (United States) 
 

Conference Chairs 

David P. Haefner, DEVCOM C5ISR (United States) 
Gerald C. Holst, JCD Publishing (United States) 

 

Conference Program Committee 

Gisele Bennett, MEPSS LLC (United States) 
Piet Bijl, TNO (Netherlands) 
Katrin Braesicke, Fraunhofer-Institut für Optronik, Systemtechnik und 

Bildauswertung IOSB (Germany) 
James A. Dawson, Blake Labs, LLC (United States) 
John W. Devitt, RTX Corporation (United States) 
Ronald G. Driggers, Wyant College of Optical Sciences, The University 

of Arizona (United States) 
Christopher N. Durell, Labsphere, Inc. (United States) 
Richard L. Espinola, U.S. Naval Research Laboratory (United States) 
Orges Furxhi, True Colors Infrared Imaging (United States) 
Jonathan G. Hixson, DEVCOM C5ISR (United States) 
Eddie L. Jacobs, The University of Memphis (United States) 
Daniel A. LeMaster, United States Department of Transportation 

(United States) 
Terrence S. Lomheim, The Aerospace Corporation (United States) 
C. Kyle Renshaw, CREOL, The College of Optics and Photonics, 

University of Central Florida (United States) 
Joseph P. Reynolds, DEVCOM C5ISR (United States) 
 
 
 

vii

Proc. of SPIE Vol. 13045  1304501-7



Austin A. Richards, Oculus Photonics LLP (United States) 
Michael A. Soel, Teledyne FLIR LLC (United States) 
Sean Strickland, Santa Barbara Infrared, Inc. (United States) 
Curtis M. Webb, L3Harris Technologies, Inc. (United States) 

 

viii

Proc. of SPIE Vol. 13045  1304501-8



Proc. of SPIE Vol. 13045  1304501-9


