PROCEEDINGS OF SPIE

Counterterrorism, Crime Fighting,
Forensics, and Surveillance
Technologies

Henri Bouma

Felicity Carlysle-Davies
Robert James Stokes
Yitzhak Yitzhaky

Editors

11-12 September 2017
Warsaw, Poland

Sponsored by
SPIE

Cooperating Organisations

CENSIS: Innovation Centre for Sensor & Imaging Systems (United Kingdom)
Polish Technological Platform on Photonics (Poland)

MIRPHAB (France)

Photonics Society of Poland (Poland)

Cranfield University (United Kingdom)

Published by
SPIE

Volume 10441

Proceedings of SPIE 0277-786X, V. 10441

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), "Title of Paper," in Counterterrorism, Crime Fighting, Forensics, and Surveillance
Technologies, edited by Henri Bouma, Felicity Carlysle-Davies, Robert James Stokes, Yitzhak
Yitzhaky, Proceedings of SPIE Vol. 10441 (SPIE, Bellingham, WA, 2017) Seven-digit Article CID
Number.

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

ISBN: 9781510613461
ISBN: 9781510613478 (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 © 2017, 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 $18.00 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/17/$18.00.

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, OA, 0B ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on
each page of the manuscript.



Contents

\% Authors
Vii Conference Committee
iX Introduction
SESSION 1 DETECTION AND IDENTIFICATION OF CBRNE
10441 02 MMW/THz imaging using upconversion to visible, based on glow discharge detector array
and CCD camera [10441-2]
10441 03 Design optimization of Cassegrain telescope for remote explosive trace detection
[10441-1]
10441 04 Banknote authentication using chaotic elements technology [10441-4]
SESSION 2 SPECTROSCOPY AND RAMAN/LIBS
10441 05 Active vortex sampling system for remote contactless survey of surfaces by laser-based
field asymmetrical ion mobility spectrometer [10441-5]
10441 06 Raman lidar for remote control explosives in the subway [10441-6]
10441 07 New approach for detection and identification of substances using THz TDS [10441-7]
SESSION 3 COMPUTER VISION AND VIDEO CONTENT ANALYSIS
10441 08 Automatically assessing properties of dynamic cameras for camera selection and rapid
deployment of video content analysis tasks in large-scale ad-hoc networks [10441-8]
10441 09 Face recognition in the thermal infrared domain [10441-9]
10441 0A Three-dimensional measurement system for crime scene documentation (Best Student
Paper Award) [10441-10]
SESSION 4 PERSON AND OBJECT DETECTION, TRACKING, AND BEHAVIOR ANALYSIS
10441 0B Robust visual object tracking with interleaved segmentation [10441-11]
10441 0C Tracking, aiming, and hitting the UAV with ordinary assault rifle [10441-12]



10441 0D 3D noise-resistant segmentation and tracking of unknown and occluded objects using
integral imaging [10441-13]
SESSION 5 BIG DATA ANALYSIS AND DEEP LEARNING
10441 OF Transferring x-ray based automated threat detection between scanners with different
energies and resolution [10441-15]
10441 0G On the application of semantic technologies to the domain of forensic investigations in
financial crimes [10441-16]
10441 OH Automatic analysis of online image data for law enforcement agencies by concept
detection and instance search [10441-17]
10441 0l Optimizing a neural network for detection of moving vehicles in video [10441-18]
10441 0J Deep learning-based fine-grained car make/model classification for visual surveillance
[10441-19]
SESSION 6 AUTONOMOUS SENSORS AND MOBILE ROBOTS
10441 OK Control system of the inspection robots group applying auctions and multi-criteria analysis
for task allocation [10441-20]
10441 0L Autonomous mobile platform with simultaneous localisation and mapping system for
patrolling purposes [10441-21]
10441 ON Autonomous mobile robotic system for supporting counterterrorist and surveillance
operations [10441-23]
10441 00 Modular robotic system for forensic investigation support [10441-24]



