
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 10539 
 
 

Proceedings of SPIE 0277-786X, V. 10539 

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

Photonic Instrumentation 
Engineering V 
 
 
 
Yakov G. Soskind 
Craig Olson 
Editors 
 
 
30 January – 1 February 2018 
San Francisco, California, United States 
 
 
Sponsored and 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 Photonic Instrumentation Engineering V, edited by Yakov G. Soskind, 
Craig Olson, Proceedings of SPIE Vol. 10539 (SPIE, Bellingham, WA, 2018) Seven-digit Article CID 
Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510615632 
ISBN: 9781510615649 (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 © 2018, 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/18/$18.00. 

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. 

 

Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 



  Contents 

  

 
 vii Authors 

 ix Conference Committee  

 

 

 SESSION 1 INNOVATIVE PHOTONICS INSTRUMENTATION I 

 
 

  

 10539 02 Ultra-high-speed variable focus optics for novel applications in advanced imaging  

(Invited Paper) [10539-1] 

   

 10539 03 Time-of-flight range imaging for underwater applications [10539-2] 

   

 10539 05 Experimental simulation of ranging action using Si photonic crystal modulator and optical 

antenna [10539-4] 

   
 

 SESSION 2 INNOVATIVE PHOTONICS INSTRUMENTATION II 

 
 

  

 10539 06 Large depth high-precision FMCW tomography using a distributed feedback laser array 

[10539-5] 

   

 10539 07 Frequency locking of compact laser-diode modules at 633 nm [10539-6] 

   

 10539 08 Temperature-controller-free FDML laser based on adaptive sweep rate tuning by KTN 

scanner [10539-7] 

   

 10539 09 Frequency-modulated laser ranging sensor with closed-loop control [10539-8] 

   

 10539 0A Refractive waveguide non-mechanical beam steering (NMBS) in the MWIR [10539-9] 

   
 

 SESSION 3 PHOTONICS SENSORS I 

 
 

  

 10539 0B Highly efficient router-based readout algorithm for single-photon-avalanche-diode 

imagers for time-correlated experiments [10539-10] 

   

 10539 0C Monitoring pressure profiles across an airfoil with a fiber Bragg grating sensor array  

[10539-11] 

   

 10539 0D A distributed fluid level sensor suitable for monitoring fuel load on board a moving fuel tank 

[10539-12]  

 

 

 

 

 

   

iii



 

 SESSION 4 PHOTONICS SENSORS II 

 
 

  

 10539 0F Development of a diamond waveguide sensor for sensitive protein analysis using IR 

quantum cascade lasers [10539-15] 

   

 10539 0G Flow immune photoacoustic sensor for real-time and fast sampling of trace gases  

[10539-16] 

   

 10539 0H A passive optical fibre hydrophone array utilising fibre Bragg grating sensors [10539-17] 

   

 10539 0I Fast and broadband detector for laser radiation [10539-18] 

   

 10539 0J Mid-infrared photoacoustic spectroscopy for atmospheric NO2 measurements [10539-50] 

   
 

 SESSION 5 SPECTROSCOPIC PHOTONIC INSTRUMENTS 

 
 

  

 10539 0K Detection of low concentration ammonia using differential laser induced fluorescence on 

vapochromic coordination polymers [10539-19] 

   

 10539 0L A compressive sensing Fourier-transform on-chip Raman spectrometer [10539-21] 

   

 10539 0O Fluorescence excitation-emission matrix spectroscopy for degradation monitoring of 

machinery lubricants [10539-24] 

   

 10539 0P Hollow-core fiber sensing technique for pipeline leak detection [10539-25] 

   
 

 SESSION 6 PHOTONIC METROLOGY INSTRUMENTATION I 

 
 

  

 10539 0Q Piezo-based motion stages for heavy duty operation in clean environments [10539-26] 

   

 10539 0R Light scattering by ultrasonically-controlled small particles: system design, calibration, and 

measurement results [10539-27] 

   

 10539 0T A fiber-fed laser interferometer for optical metrology at cryogenic temperatures [10539-30] 

   
 

 SESSION 7 PHOTONIC METROLOGY INSTRUMENTATION II 

 
 

  

 10539 0W Magnetic field detection using magnetorheological optical resonators [10539-33] 

   

 10539 0X Model-based estimation and control for off-axis parabolic mirror alignment [10539-34] 

   

 10539 0Y Measurement and alignment of linear variable filters [10539-35] 

   

 10539 0Z Comparative analysis of methods and optical-electronic equipment to control the form 

parameters of spherical mirrors [10539-36]  

 

 

iv



   

 SESSION 8 INNOVATIVE PHOTONICS INSTRUMENTATION III 

 
 

  

 10539 10 Polarization analysis of diamond subwavelength gratings acting as space-variant 

birefringent elements [10539-37] 

   

 10539 12 Wide field of view 3D label-free super-resolution imaging [10539-39] 

   

 10539 13 Curved sensors for compact high-resolution wide field designs: prototype demonstration 

and optical characterization [10539-40] 

   
 

 SESSION 9 INNOVATIVE PHOTONICS INSTRUMENTATION IV 

 
 

  

 10539 14 C-RED One and C-RED2: SWIR high-performance cameras using Saphira e-APD and Snake 

InGaAs detectors [10539-41] 

   

 10539 16 Authentication via wavefront-shaped optical responses [10539-43] 

   

 10539 17 A portable non-contact displacement sensor and its application of lens centration error 

measurement [10539-44] 

   
 

  POSTER  SESSION 

 
 

  

 10539 18 Spectral imaging spreads into new industrial and on-field applications [10539-20] 

   

 10539 19 Multiple-aperture optical design for micro-level cameras using 3D-printing method  

[10539-46] 

   

 10539 1A Photonic based liquid level transmitter using Mach-Zehnder interferometer for industrial 

application [10539-47] 

   

 10539 1B Implementation of webcam-based hyperspectral imaging system [10539-48] 

   

 10539 1C Tuneable powerful UV laser system with UV noise eater [10539-49] 

   
 

    

v


