
PROCEEDINGS OF SPIE 

 

 

 

 

 

Volume 11163 

 

 

Proceedings of SPIE 0277-786X, V. 11163 

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

Emerging Imaging and Sensing 

Technologies for Security and 

Defence IV 
 

 

 

Gerald S. Buller 

Richard C. Hollins 

Robert A. Lamb 

Martin Laurenzis 

Editors 
  

 

 

11 September 2019 

Strasbourg, France 

 

 

Sponsored by 

SPIE 

 

Cooperating Organisations 

European Optical Society 

Cranfield University (United Kingdom) 

 

Published by 

SPIE                                       

 



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 Emerging Imaging and Sensing Technologies for Security and Defence 

IV, edited by Gerald S. Buller, Richard C. Hollins, Robert A. Lamb, Martin Laurenzis, Proceedings of
SPIE Vol. 11163 (SPIE, Bellingham, WA, 2019) Seven-digit Article CID Number. 
 

ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510630291 
ISBN: 9781510630307 (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, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 



  Contents 

 

 
  v Authors 

  vii Conference Committee 

  

 SESSION 1  ADVANCED IMAGING 

     

 

11163 04  Approaches to solve inverse problems for optical sensing around corners (Invited Paper) 

[11163-3] 

     
 

11163 05  Evaluation of super-resolution algorithms for mosaic hyperspectral imagery [11163-4] 

     
     

 SESSION 2  ADVANCED DETECTORS 

     

 

11163 07  Design of a 16 x 16 fast-gated SPAD imager with 16 integrated shared picosecond TDCs for 

non-line-of-sight imaging (Invited Paper) [11163-6] 

     

 

11163 08  High-speed fully-integrated electronics for high-performance measurements with single 

photon avalanche diode arrays (Invited Paper) [11163-7] 

     
 

11163 09  Resonant cavity enhanced photodetectors for the mid-wave infrared [11163-8] 

     
     

 SESSION 3  ADVANCED COMPONENTS 

     

 

11163 0A  Flat optics and ultrathin optical devices with unusual functionalities (Invited Paper) [11163-9] 

     

 

11163 0C  Lithium niobate-based programmable micro-diffraction device for wavelength-selective 

switching applications [11163-11] 

     
 

11163 0E  Resonator micro-optical gyroscope with Mach-Zehnder modulator [11163-13] 

     
     

 SESSION 4  NOVEL SYSTEMS 

     

 

11163 0F  Bi-focal unattended ground sensor concept for high resolution and wide field-of-view real-time 

situational awareness (Invited Paper) [11163-14] 

     

 

11163 0G  Analysis of measurement matrices for a single-pixel-camera based on both theoretical and 

practical performance [11163-15] 

     
     

iii



 

11163 0H  Hyperspectral compressive sensing: a comparison of embedded GPU and ARM 

implementations [11163-16] 

     
     

   POSTER SESSION 

     

 

11163 0I  Modeling nonlinear image processing algorithms using a processor based on the sorting node 

[11163-17] 

     

 

11163 0J  Rank differences of signals by weighing-selection processing method for implementation of 

multifunctional image processing processor [11163-18] 

     

 

11163 0K  Research application possibility of the optimized body form with the minimal force of 

aerodynamic drag for heat sink [11163-20] 

     

 

11163 0L  Analysis of the influence of technological parameters on electrophysical and frequency 

characteristics of RF MEMS [11163-21] 

     

 

11163 0N  Electric field distribution modelling of the distributing system 5-beam APAR in time area  

[11163-23] 

     
     

 

iv


