PROCEEDINGS OF SPIE

Counterterrorism, Crime Fighting,
Forensics, and Surveillance
Technologies Il

Henri Bouma
Radhakrishna Prabhu
Robert J. Stokes
Yitzhak Yitzhaky
Editors

9-11 September 2019
Strasbourg, France

Sponsored by

SPIE

Cooperating Organisations
European Optical Society

Cranfield University (United Kingdom)

Published by
SPIE

Volume 11166

Proceedings of SPIE 0277-786X, V. 11166

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 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), "Titte of Paper,” in Counterterrorism, Crime Fighting, Forensics, and Surveillance
Technologies lll, edited by Henri Bouma, Radhakrishna Prabhu, Robert J. Stokes, Yitzhak Yitzhaky,
Proceedings of SPIE Vol. 11166 (SPIE, Belingham, WA, 2019) Seven-digit Article CID Number.

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

ISBN: 9781510630352
ISBN: 9781510630369 (electronic)

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)- Fax +1 360 647 1445
SPIE.org

Copyright © 2019, Society of Photo-Optical Instrumentation Engineers.

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 copying fees. The Transactional Reporting Service base fee for this
volume is $21.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online 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. The CCC fee code is 0277-
786X/19/$21.00.

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: Proceedings of SPIE follow an e-First publication model. A unique citation
identifier (CID) number is assigned to each article 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, 0OA, 0B ... 0Z, followed by 10-17Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

Y Authors
iX Conference Committee
Xi Introduction
DETECTION AND IDENTIFICATION OF CBRNE
11166 02 Application of a cyclone collector with a recirculating liquid phase for
concentrating microparticles, localized as traces on surfaces [11166-1]
11166 03 Detection of explosive vapors by field asymmetric ion mobility spectrometry method with laser
ionization [11166-2]
11166 04 Pyrimidine based dyes embedded in porous silicon microcavities for detection of
nitroaromatic compounds [11166-3]
11166 05 High-performance aerosol collector with liquid phase circulation and pre-concentration of
particles [11166-4]
SPECTROSCOPY, RAMAN/LIBS AND HYPERSPECTRAL
11166 07 The methodology of the evaluation of the usefulness of camouflage fabric deteriorated over
time using hyperspectral imagery [11166-6]
11166 08 Fluorescence lifetime assisted enhanced security feature in travel documents for border
control and security applications [11166-7]
11166 09 Maximization of Raman signal in standoff detection under eye-safe conditions [11166-8]
11166 OA Spectral identification of traces of explosives in reflected terahertz radiation [11166-9]
REMOTE SURVEILLANCE AND AUTONOMOUS SENSORS
11166 OB Robust drone detection with static VIS and SWIR cameras for day and night counter-UAV
[11166-10]
11166 OC Intelligent autonomous vehicles with an extendable knowledge base under meaningful human

control [11166-11]



11166 OD Telepresence as a forensic visualization tool [11166-12]

11166 OF Modelling of UAV range measurement [11166-14]
UNMANNED SENSORS AND SYSTEMS (JOINT SESSION 1)

11166 0G Automatic threat evaluation for border security and surveillance [11166-15]

11166 OH Evaluation of acoustic detection of UAVs using machine learning methods [11166-16]

11166 Ol Assistance system for the situation aware defense of danger through unmanned aerial systems
[11166-17]

11166 0J A local area UAS detection system from an elevated observation position [11166-18]

11166 OK A sensor tasking algorithm for EO/IR sensors carried by UAVs [11166-19]

11166 OL A multimodal vision sensor for autonomous driving [11166-20]
IMAGE ENHANCEMENT, DETECTION AND TRACKING (JOINT SESSION 2)

11166 OM Image enhancement of pre-processed fingerprints using color information and spatial
frequency filtering [11166-21]

11166 ON Augmentation techniques for video surveillance in the visible and thermal spectral range
[11166-22]

11166 00 Semi-supervised adversarial training of a lightweight neural network for visual recognition
[11166-23]

11166 OP A comparison study of deep visual tracking on infrared imagery in a maritime environment
[11166-24]
PRIVACY ENHANCING SURVEILLANCE TECHNIQUES (JOINT SESSION 3)

11166 0Q An architecture for automatic multi-modal video data anonymization to ensure data
protection [11166-25]

11166 OR Automated license plate detection for image anonymization (Best Student Paper Award)
[11166-26]

11166 0S A utility-driven surveillance approach to trade-off security and privacy [11166-27]



ACTION AND BEHAVIOUR RECOGNITION (JOINT SESSION 4)

11166 OT Deep learning for behaviour recognition in surveillance applications [11166-29]

11166 OU Action localization and classification in long-distance surveillance [11166-30]
POSTER SESSION

11166 OV Trace level detection of explosives by surface-enhanced Raman spectroscopy (SERS) for
defence applications: best practice [11166-31]

11166 OW Standardized characterization of inkjet-printed explosive trace samples [11166-32]

11166 0X Experimental study for the development of remote sensing technology of hazardous
substances by resonance Raman effect [11166-33]

11166 OY Nile red dye-based analysis of microfibers for forensic applications [11166-34]



