PROCEEDINGS OF SPIE

Chemical, Biological, Radiological,
Nuclear, and Explosives (CBRNE)
Sensing XXIV

Jason A. Guicheteau
Christopher R. Howle
Editors

1-3 May 2023
Orlando, Florida, United States

Sponsored and Published by
SPIE

Volume 12541

Proceedings of SPIE 0277-786X, V. 12541

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



The papers in this volume were part of the technical conference cited on the cover and fitle 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 Chemical, Biological, Radiological, Nuclear, and Explosives (CBRNE)
Sensing XXIV, edited by Jason A. Guicheteau, Christopher R. Howle, Proc. of SPIE 12541, Seven-digit
Article CID Number (DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510661981
ISBN: 9781510661998 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, 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 arficles 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.

SPIE. Csriary

SPIEDigitalLibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned fo 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

CHEMICAL HAZARD SENSING |

12541 02 Detection and 3D characterization of short-time chemical exposures with a dual setup of IR
focal plane arrays [12541-1]

12541 03 Hadamard patterned masks for large-aperture UV Raman spectroscopy in low volatile CWA
detection applications [12541-2]

12541 04 Probing chemical surface contaminants with a deep ultraviolet spatial heterodyne Raman
system [12541-3]

12541 05 Laser-based optical technique for proximal collection of chemical signatures [12541-4]
INTEGRATED PHOTONICS FOR CBE SENSING

12541 06 Waveguide-enhanced Raman spectroscopy using visible laser excitation [12541-5]

12541 07 Solid-state micro-spectrometer based on a linear array of infrared resonant-cavity-enhanced
photodetectors [12541-7]
NEXT-GEN AND CBRNE SENSING I: JOINT SESSION WITH CONFERENCES 12516 AND 12541

12541 08 Development of a one-handed UV Raman sensor for standoff trace detection [12541-9]

12541 09 Using synthetic infrared spectra derived from n/k optical constants for standoff detection of
chemical deposits [12541-10]

12541 0A Focusless hand-held proximal Raman detection and two-dimensional mapping of explosives
[12541-12]
RADIOLOGICAL AND NUCLEAR SENSING

12541 0B Development of a portable real-time radiation detector and discriminator [12541-15]

12541 0C Applications of autonomous rover for radiometric surveillance [12541-16]



EXPLOSIVE MATERIAL SENSING

12541 0D Stand-off explosive sensing and imaging with scanning dual-comb IR spectrometer: extended
spectral range and speckle management [12541-18]

12541 OE High-speed identification of trace chemicals on conveyor-driven parcels [12541-19]

12541 OF Detection of curved wires by ground-penetrating radar [12541-20]

12541 0G Low-level anomaly detection for trace explosives using the threat anomaly detection (ThreAD)
analysis [12541-21]

12541 OH Low-cost tfrace chemical detection system [12541-22]
BIOLOGICAL HAZARD SENSING

12541 0J Degradation of aerosolized bacterial spores from ultraviolet radiation [12541-25]
ADVANCES IN CBE SIGNATURE MODELING AND SENSOR ALGORITHMS

12541 OK Algorithm development using an agnostic machine learning platform for spectroscopy (AMPS)
[12541-32]

12541 OL One-dimensional convolutional neural networks for Raman spectral analysis [12541-33]
CHEMICAL HAZARD SENSING I

12541 OM Pushing the limits of vibrational spectroscopy-based detection: the potential of cavity ring-
down spectroscopy for trace threat vapor detection [12541-34]

12541 ON Low-SWaP-C colorimetric detection of vapor-phase chemical threats [12541-35]

12541 00 Analysis of aerosolized opioids and chemical warfare agents in the field using handheld mass
spectrometry [12541-36]
SAMPLING AND THREAT PRESENTATION OF HAZARDS

12541 0P Don't sleep on sampling: if you don't catch it, you can't see it [12541-37]

12541 0Q Preparation and characterization methods of thin layer samples for standoff detection

[12541-38]



POSTER SESSION

12541 OR Improving ellipse feature for wire detection [12541-41]

12541 0S Motion compensation for vehicle-mounted ground-penetrating radar [12541-42]





