
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12533 
 
 

Proceedings of SPIE 0277-786X, V. 12533 
 

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

 

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

 
 
3–4 May 2023 
Orlando, Florida, United States 
 
 
Sponsored by  
SPIE 
 
Co-sponsored by 
Santa Barbara Infrared, Inc. (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 Infrared Imaging Systems: Design, Analysis, Modeling, and Testing XXXIV, 
edited by Gerald C. Holst, David P. Haefner, Proc. of SPIE 12533, Seven-digit Article CID Number 
(DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510661806 
ISBN: 9781510661813 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2023 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 Conference Committee 

  

   INFRARED IMAGING SYSTEMS I 
     
  12533 02  Comparing pixels on target with NV-IPM range predictions [12533-1] 

     
  12533 03  Novel machine learning-based EOIR sensor performance modeling for naval applications 

[12533-2] 
     
  12533 04  Scenario analysis using machine learning to inform sensor design [12533-3] 

     
  12533 05  Modelling performance of AI/ML-based tower localization in thermal imagery [12533-4] 

     
     

   INFRARED IMAGING SYSTEMS II 
     
  12533 07  Microbolometer bad pixel and cluster definitions through defect observations [12533-6] 

     
  12533 09  NVIPM for modeling laboratory measurements [12533-8] 

     
  12533 0A  Comparison of reflective band (Vis, NIR, SWIR, eSWIR) performance in daytime reduced 

illumination conditions (Best Presentation Award) [12533-9] 
     
     

   INFRARED IMAGING SYSTEMS III 
     
  12533 0B  Signal and performance model for imaging systems with SPAD detectors [12533-10] 

     
  12533 0E  Validation of ShipIR (v4.2) [12533-13] 

     
  12533 0F  Sensitivity of infrared ship signature analysis to climatic data sampling methods [12533-14] 

     
     

   INFRARED IMAGING SYSTEMS IV 
     
  12533 0G  Automated image-based range performance measurement using TOD [12533-15] 

     

iii



  12533 0H  Motion blur modeling for multi-rotor and fixed wing UAVs [12533-16] 

     
  12533 0J  Silux: a unit of silicon detector-weighted irradiance [12533-18] 

     
  12533 0K  Comparison of analytical parametric models and measured data dependent models for EO 

system performance prediction [12533-19] 
     
     

   INFRARED IMAGING SYSTEMS V 
     
  12533 0L  Calculating the 2D optics point spread function (PSF) using Zernike math model (ZMM) for 

sensor system performance analysis [12533-20] 
     
  12533 0M  Visible, SWIR, and LWIR drone wide area coverage sensor systems [12533-21] 

     
  12533 0N  Decomposing measured noise cubes: SiTF, 3D noise, uniformity, and drift [12533-22] 

     
  12533 0O  Lens requirements for sub-10-μm pixel pitch uncooled microbolometers [12533-23] 

     
  12533 0P  Imager performance assessment with TRM4: recent developments [12533-24] 

     
     

   INFRARED IMAGING SYSTEMS VI 
     
  12533 0Q  Creating a calibrated scene for objective measurements of multi-band camera systems 

(Innovation Award) [12533-25] 
     
  12533 0R  A comparative study of methods to estimate conversion gain in sub-electron and  

multi-electron read noise regimes [12533-26] 
     
  12533 0S  Overview of novel testing capabilities to characterize EO military systems [12533-27] 

     
  12533 0T  Measurements and metrics of fixed pattern noise: a new procedure for thermal camera noise 

measurement [12533-28] 
     
  12533 0U  Development of a test bench for the assessment of digital processing efficiency in thermal 

imaging systems [12533-29] 
     
     

   INFRARED IMAGING SYSTEMS VII 
     
  12533 0V  Camera measurement techniques using virtual prototyping [12533-30] 

     
  12533 0W  Modeling of response, noise, photon transfer curve, MTF, PSF, and atmospheric effects for SWIR, 

MWIR, and LWIR cameras [12533-31] 
     

iv



  12533 0X  Importance of frame rate during longwave infrared focal plane array evaluation [12533-32] 

     
  12533 0Y  A spectro-radiometric calibration station for blackbody sources [12533-33] 

     
  12533 0Z  Imaging infrared seeker design and tests for FOK guided missile [12533-34] 

     
     

   POSTER SESSION 
     
  12533 10  Inverse spectral analysis of diffuse reflectance measured with a field spectrometer for NIR-SWIR 

absorbing dyes [12533-35] 
     
  12533 11  The optical system design with using microlens array and Powell lens and examination of the 

experimental results [12533-36] 
     
  12533 13  Detection range performance analysis and verification of the long-wavelength infrared optical 

system for drones [12533-38] 
     
     

 

v




