
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume  
12094 

 
 

Proceedings of SPIE 0277-786X, V. 12094 

 

Algorithms, Technologies, and 
Applications for Multispectral and 
Hyperspectral Imaging XXVIII 
 
 
 
Miguel Velez-Reyes 
David W. Messinger 
Editors   

 
 
3–7 April 2022 
Orlando, Florida, United States 
 
6–12 June 2022 
ONLINE 
 
Sponsored and Published by  
SPIE 
                                       
 

Algorithms, Technologies, and Applications for Multispectral and Hyperspectral Imaging XXVIII, 
edited by Miguel Velez-Reyes, David W. Messinger, Proc. of SPIE Vol. 12094, 1209401 

© 2022 SPIE · 0277-786X · doi: 10.1117/12.2643999

Proc. of SPIE Vol. 12094  1209401-1



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 Algorithms, Technologies, and Applications for Multispectral and 
Hyperspectral Imaging XXVIII, edited by Miguel Velez-Reyes, David W. Messinger, Proc. of SPIE 12094, 
Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510650640 
ISBN: 9781510650657 (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. 

 

Proc. of SPIE Vol. 12094  1209401-2



  Contents 
 
 
 vii Conference Committee 
  

   SPECTRAL IMAGING STANDARDS 
     
 12094 02  Developing the IEEE P4001 standard for characterisation and calibration of hyperspectral 

imaging devices (Invited Paper) [12094-1] 
     
 12094 03  Specification of hyperspectral camera performance: status of the IEEE P4001 standard 

development (Invited Paper) [12094-2] 
     
 12094 04  Metadata definitions for a set of notional use cases in the IEEE P4001 standard for hyperspectral 

imaging (Invited Paper) [12094-4] 
     
 12094 05  Improvements in multi- and hyperspectral imagery standards: the spectral NITF 

implementation profile (Invited Paper) [12094-6] 
     
     

   SPECTRAL IMAGING SYSTEMS 
     
 12094 06  An ultra-compact shortwave infrared hyperspectral imaging system [12094-7] 

     
 12094 07  Compact high-speed snapshot hyperspectral imager in the SWIR range (1.1-1.65 nm) and its 

potential in sorting/recycling industry [12094-8] 
     
 12094 08  Next-generation thermal infrared hyperspectral imaging sensors [12094-9] 

     
 12094 09  Carbon mapper phase 1: two upcoming VNIR-SWIR hyperspectral imaging satellites [12094-49] 

     
     

   APPLICATIONS OF MACHINE LEARNING IN SPECTRAL IMAGING 
     
 12094 0A  Machine learning algorithms for identification of trace explosives by active infrared 

backscatter hyperspectral imaging [12094-10] 
     
 12094 0B  Quantifying uncertainty in machine learning for hyperspectral target detection and 

identification [12094-11] 
     
 12094 0C  One dimensional convolutional neural networks for spectral analysis [12094-12] 

     
     

iii

Proc. of SPIE Vol. 12094  1209401-3



 

   SPECTRAL REMOTE SENSING FOR SPACE SITUATIONAL AWARENESS: JOINT SESSION WITH 
CONFERENCES 12094 AND 12121 

     
 12094 0D  Slitless field spectroscopy for learned simultaneous object detection and recognition (Invited 

Paper) [12094-14] 
     
 12094 0E  Spectral analysis of unresolved satellite imagery (Invited Paper) [12094-15] 

     
     

   SPECTRAL IMAGE PROCESSING I 
     
 12094 0F  Partially supervised detection in hyperspectral imagery [12094-17] 

     
 12094 0G  Improved sub-pixel material identification with spline-based spectral smoothing [12094-18] 

     
 12094 0H  Mucilage detection from hyperspectral and multispectral satellite data [12094-46] 

     
     

   CHEMICAL DETECTION AND IDENTIFICATION 
     
 12094 0I  Estimating chemical concentrations from compressed hyperspectral images [12094-25] 

     
 12094 0J  Classification of chemical species for nuclear reactor inspections using SWIR hyperspectral 

imaging [12094-26] 
     
 12094 0K  Compressive sensing hyperspectral imager in the LWIR for chemical plume detection  

[12094-27] 
     
     

   SPECTRAL IMAGE PROCESSING II 
     
 12094 0L  Deriving absolute color from 6-band visible WorldView-2 and -3 imagery using reflectance 

spectra reconstruction via principal component analysis and conversion to L*a*b* [12094-21] 
     
 12094 0M  Hyperspectral-multispectral image fusion using nearest-neighbor diffusion-based sharpening 

algorithm [12094-22] 
     
 12094 0N  Spline based emissivity retrieval for LWIR hyperspectral imagery [12094-23] 

     
     

   TARGET DETECTION 
     
 12094 0O  Comparison between the additive and substitutive models [12094-29] 

     

iv

Proc. of SPIE Vol. 12094  1209401-4



 12094 0P  Sub-pixel detection for disparate target and background probability models [12094-30] 

     
 12094 0Q  Swin transformer for hyperspectral rare sub-pixel target detection [12094-31] 

     
 12094 0R  Modelling the effectiveness of hyperspectral target detection as a function of sensor 

characteristics [12094-33] 
     
     

   APPLICATIONS OF SPECTRAL SENSING AND IMAGING 
     
 12094 0S  Measurement of emission spectra from the forearm by long-wave infrared passive 

spectroscopic imaging for non-invasive blood glucose sensors [12094-34] 
     
 12094 0T  Hyperspectral signature analysis and characterization in support of remote detection of 

chemical and biological exposures [12094-35] 
     
 12094 0U  Graph convolutional network for automatic pigment clustering of cultural heritage artifacts 

[12094-36] 
     
 12094 0V  Development of inspection system for the detection and analysis of solid particles and oil 

droplets in process water of the petrochemical industry using hyperspectral imaging and 
fluorescence imaging [12094-37] 

     
 12094 0W  Raman hyperspectral scanning of mining core samples [12094-39] 

     
     

   POSTER SESSION 
     
 12094 0X  Numerical-analytical modeling of diffuse reflectance for material particles distributed on 

substrates [12094-40] 
     
 12094 0Y  Independent component analysis for hyperspectral anomaly [12094-41] 

     
 12094 0Z  Multispectral imaging system for short wave infrared applications [12094-42] 

     
 12094 10  The underground surface analysis of waste disposal objects based on the neural network 

image processing methods [12094-44] 
     
 12094 11  Raman spectroscopy and its applications in semiconductor processing [12094-50] 

     
 12094 12  A comparison of dimensionality reduction techniques for hyperspectral imagery [12094-53] 

     
     

 

v

Proc. of SPIE Vol. 12094  1209401-5



Proc. of SPIE Vol. 12094  1209401-6



Conference Committee 
 
 
Symposium Chairs 

Augustus W. Fountain III, University of South Carolina (United States) 
Teresa L. Pace, L3Harris Technologies, Inc. (United States) 

 
Program Track Chair 

David W. Messinger, Rochester Institute of Technology (United States) 
 

 

Conference Chairs 

Miguel Velez-Reyes, The University of Texas at El Paso (United States) 
David W. Messinger, Rochester Institute of Technology (United States) 

 

Conference Program Committee 

Wojciech Czaja, University of Maryland, College Park (United States) 
Michael T. Eismann, Air Force Research Laboratory (United States) 
Jacqueline J. Le Moigne, NASA Goddard Space Flight Center  
    (United States) 
Joseph Meola, Air Force Research Laboratory (United States) 
Daniela I. Moody 
Alan P. Schaum, U.S. Naval Research Laboratory (United States) 
Torbjørn Skauli, University of Oslo (Norway) 
James Theiler, Los Alamos National Laboratory (United States) 
Alina Zare, University of Florida (United States) 
Amanda K. Ziemann, Los Alamos National Laboratory (United States) 

 

 
 

 

vii

Proc. of SPIE Vol. 12094  1209401-7



Proc. of SPIE Vol. 12094  1209401-8


