PROCEEDINGS OF SPIE

Electro-Optical and Infrared
Systems: Technology and
Applications XIV

David A. Huckridge
Reinhard Ebert
Helge Bursing
Editors

13-14 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 10433

Proceedings of SPIE 0277-786X, V. 10433

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 Electro-Optical and Infrared Systems: Technology and Applications
XIV, edited by David A. Huckridge, Reinhard Ebert, Helge Bursing, Proceedings of SPIE Vol. 10433
(SPIE, Bellingham, WA, 2017) Seven-digit Article CID Number.

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

ISBN: 9781510613300
ISBN: 9781510613317 (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, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on
each page of the manuscript.



Contents

vii Authors
ix Conference Committee

POSTER SESSION

10433 02 Optoelectironics applications in multimedia shooting training systems: SPARTAN [10433-31]

10433 03 Detection of defects in multi-layered aramid composites by ulirasonic IR thermography
[10433-32]

10433 05 Analysis of the development of missile-borne IR imaging detecting technologies
[10433-33]

10433 07 Comparison of parameters of modern cooled and uncooled thermal cameras [10433-35]

10433 08 Range-gated system for far observing [10433-36]

10433 09 Method for distance determination using range-gated imaging suitable for an arbitrary
pulse shape [10433-37]

10433 0A  Tools virtualization for command and control systems [10433-38]

10433 0B Method of attack on schemes of optical encryption with spatially incoherent illumination
[10433-39]

10433 0C Fiber-optic perimeter security system based on WDM technology [10433-40]

10433 OE Enhancement of tracking performance in electro-optical system based on servo control
algorithm [10433-42]

10433 OF Attempt to find optimal selections of EO systems for good results of imaging in real
environment surveillance process [10433-43]

10433 0l Accurate estimation of camera shot noise in the real-time [10433-46]

10433 0J Modified two-point calibration algorithm for infrared focal plane arrays [10433-47]

10433 0K  The analysis of functional regions in the long-wavelength-infrared interband cascade
photodetector [10433-48]
SECURITY + DEFENCE AND REMOTE SENSING JOINT PLENARY

10433 OL Next decade in infrared detectors [10433-100] (Plenary Paper)



ACTIVE IMAGING AND REDUCED SWAP ACTIVE SENSORS

10433 OM Pulsed holographic system for imaging through spatially extended scattering media
(Invited Paper) [10433-1]

10433 ON Shortwave infrared laser range-gated viewing based on accumulation mode [10433-2]

10433 00 Optical fundamentals of an adaptive substance-on-surface chemical recognizer [10433-3]

10433 0P Atmospheric effects on laser eye safety and damage to instrumentation [10433-4]

10433 0Q Design and performance of a SWaP short-range fully fibered monostatic laser rangefinder
[10433-5]

10433 OR High-resolution 3D laser imaging based on tunable fiber array link [10433-7]
PROCESSING

10433 0S Dynamic turbulence mitigation with large moving objects (Invited Paper) [10433-8]

10433 0T Evaluation of deep neural networks for single image super-resolution in a maritime context
[10433-9]
EO AND IR TECHNOLOGY IN POLAND

10433 0U InAs/GasSb type-Il superlattices versus HgCdTe ternary alloys: future prospect
(Invited Paper) [10433-11]

10433 0W  Present status of metrology of eleciro-optical surveillance systems [10433-13]

10433 0X Interband cascade type-ll infrared InAs/GasSb: current status and future trends [10433-14]

10433 0OY Electrical and optical perfformance of mid-wavelength infrared InAsSb heterostructure
detectors [10433-15]

10433 0Z Calculation of optimal absorber thickness in interband cascade type-Ill infrared InAs/GaSb
superlattice photodetectors (Best Student Paper) [10433-16]

10433 10 Optical fiber strain sensor for application in intelligent intruder detection systems [10433-17]

10433 11 All-fiber intensity bend sensor based on photonic crystal fiber with asymmetric air-hole
structure [10433-18]
IMAGER ASSESSMENT AND CHARACTERISATION

10433 12 The European computer model for optronic system performance prediction (ECOMOS)

(Invited Paper) [10433-19]



10433 13 Corner-point criterion for assessing nonlinear image processing imagers [10433-20]
POLARIMETRIC AND SPECTRAL SENSING

10433 14 The utility of polarimetry within passive military imaging systems (Invited Paper) [10433-21]

10433 15 Common aperture multispectral spotter camera: Spectro XR [10433-22]

10433 16 Extension to NIR and visible ranges of high-resolution relative spectral response
measurement using Fourier Transform Infrared Spectrometer (FTIR) of CMOS FPAs [10433-23]

10433 17 Hazardous gas detection for FTIR-based hyperspectral imaging system using DNN and
CNN [10433-24]
PASSIVE SYSTEMS AND TECHNOLOGIES

10433 19 Modelling and measurement of bandgap behaviour in medium-wavelength IR
InAs/InAso.s15Sbo.185 strained-layer superlattices [10433-26]

10433 1A Evaluation of a HDR image sensor with logarithmic response for mobile video-based
applications [10433-27]

10433 1B High-speed infrared imaging for material characterization in experimental mechanics
experiments [10433-28]

10433 1C Passive ranging effectiveness and related metrics in realistic flight scenarios [10433-29]

10433 1D  MTF measurement of IR optics in different temperature ranges [10433-30]



