
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 11743 
 
 

Proceedings of SPIE 0277-786X, V. 11743 

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

Thermosense: Thermal Infrared 
Applications XLIII 
 
 
 
Joseph N. Zalameda 
Editors   

 
 
12–16 April 2021 
Online Only, United States 
 
 
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 Thermosense: Thermal Infrared Applications XLIII, edited by Joseph N. 
Zalameda, Proc. of SPIE  11743, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510643239 
ISBN: 9781510643246 (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. 

 



  Contents 
 
   BIOLOGICAL AND MEDICAL 
     
 11743 03  Infrared imaging and machine learning techniques for plant root location and depth prediction 

[11743-1] 
     
 11743 04  Adaptive deep convolutional neural network for thermal face recognition [11743-2] 

     
 11743 05  Automatic mask creation of thermographic gait images using CVIPtools ATAT [11743-3] 

     
     

   UAV THERMAL INSPECTIONS 
     
 11743 06  Diagnosis of composite materials in aircraft applications: towards a UAV-based active 

thermography inspection approach (Invited Paper) [11743-4] 
     
 11743 07  Pulsed thermography digital motion stabilization for the unmanned vehicle inspection of solar 

farms and GFRP wind blades through UAVs and UGVs [11743-5] 
     
     

   ADDITIVE MANUFACTURING INFRARED MEASUREMENTS 
     
 11743 0A  A survey of thermal sensing application in additive manufacturing (Invited Paper) [11743-8] 

     
 11743 0B  Towards the determination of real process temperatures in the LMD process by multispectral 

thermography (Invited Paper) [11743-9] 
     
 11743 0C  Investigation of the thermal history of L-PBF metal parts by feature extraction from in-situ SWIR 

thermography [11743-10] 
     
 11743 0E  Melt pool imaging using a configurable architecture additive testbed system [11743-12] 

     
     

   INFRARED NON-DESTRUCTIVE INSPECTION: METALS 
     
 11743 0F  Imaging real cracks: evaluation of the depth and width of narrow fatigue cracks in Al-alloys 

using laser-spot lock-in thermography [11743-13] 
     
 11743 0G  Detection of subsurface cracks using inductive thermography [11743-14] 

     
 11743 0I  Investigation of the residual stress effect on thermoelastic behaviour of a rolled AA2024 

[11743-16] 
     

iii



 11743 0J  Pulse-compression laser thermography using a modified Barker code: enhanced detection of 
subsurface defects [11743-17] 

     
     

   INFRARED NON-DESTRUCTIVE INSPECTION: COMPOSITES 
     
 11743 0L  Limits and advantages in using low-cost microbolometric IR-camera in lock-in thermography 

for CFRP applications [11743-19] 
     
 11743 0O  Thermal characterization of thermoplastic composites under high temperature and fire by 

infrared imaging [11743-22] 
     
 11743 0Q  Infrared non-destructive testing and evaluation for inspection of carbon fiber reinforced 

polymer materials [11743-33] 
     
     

   ADVANCED INFRARED MEASUREMENTS AND DATA ANALYSIS I 
     
 11743 0R  Assessing thermophysical properties of racing tires under race conditions [11743-24] 

     
 11743 0S  Examining short-wavelength infrared hyperspectral imaging for do-it-yourself-for-you laundry 

detergent powder fablab quality control [11743-25] 
     
 11743 0T  Full-frame thermographic super-resolution with 2D-structured laser heating [11743-26] 

     
 11743 0U  Comparison of K-means and K-means++ for image compression with thermographic images 

[11743-27] 
     
 11743 0V  Mapping of temperature and CO2 column density in a standard flame by multispectral 

imaging [11743-28] 
     
     

   ADVANCED INFRARED MEASUREMENT AND DATA ANALYSIS II 
     
 11743 0X  Thermal characterization of clouds using simple bispectral infrared imaging systems [11743-29] 

     
 11743 0Z  A comparative study on widely used data processing approaches for infrared non-destructive 

testing and evaluation of concrete structures [11743-32] 
     
 11743 10  InfraRed image correlation for non-destructive testing and evaluation [11743-34] 

     
     

 

iv


