
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 10849 
 
 

Proceedings of SPIE 0277-786X, V. 10849 

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

Fiber Optic Sensing and Optical 
Communication 
 
 
 
Jie Zhang 
Songnian Fu 
Qunbi Zhuge 
Ming Tang 
Tuan Guo 
Editors   

 
 
22–24 May 2018 
Beijing, China 
 
 
Organized by 
Chinese Society for Optical Engineering (CSOE) (China) 
Photoelectronic Technology Committee, Chinese Society of Astronautics (China) 
Photoelectronic Industrialization Committee, CHIA (China) 
Department of Cooperation and Coordination for Industry, Academe and Research, CHIA (China)
Science and Technology on Low-light-level Night Vision Laboratory (China) 
 
Sponsored by 
Division of Information and Electronic Engineering of Chinese Academy of Engineering (China) 
Chinese Society for Optical Engineering (CSOE) (China) 
 
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 Fiber Optic Sensing and Optical Communication, edited by Jie Zhang, 
Songnian Fu, Qunbi Zhuge, Ming Tang, Tuan Guo, Proceedings of SPIE Vol. 10849 (SPIE, Bellingham, 
WA, 2018) Seven-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510623408 
ISBN: 9781510623415 (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 
 
  xi Introduction 
  

   FIBER OPTIC SENSING AND OPTICAL COMMUNICATION 

     
 10849 02  Monolithic integrated athermal arrayed-waveguide grating multiplexer and demultiplexer  

[10849-1] 
     
 10849 03  Research on quantum communication multi-dimensional modulation system in atmospheric 

turbulence [10849-2] 
     
 10849 04  Generation of parametric frequency combs with a Brillouin frequency shift spacing based on 

one CW laser [10849-4] 
     
 10849 05  Cost comparison and adaptability analysis for OTN switching and IP switching [10849-5] 

     
 10849 06  Photonic based RF self-interference cancellation for 5G mobile communication systems 

[10849-6] 
     
 10849 07  Quantitative research of the sidelobe in AOTF-based hyperspectral imaging [10849-7] 

     
 10849 08  Detection of water pipeline leakage based on Raman distributed optical fiber sensing  

[10849-9] 
     
 10849 09  Efficiency-improved silicon thermo-optic switches with deep trenches [10849-10] 

     
 10849 0A  An ameliorated phase-generated-carrier demodulation algorithm for sinusoidal  

phase-modulating fiber-optic interferometer [10849-12] 
     
 10849 0B  Optical fiber hydrophone based on distributed acoustic sensing [10849-13] 

     
 10849 0C  Enhanced SNR phase-sensitive OTDR system with active fiber [10849-14] 

     
 10849 0D  Field test of surface seismic measurement with a distributed acoustic sensing system [10849-15]

     
 10849 0E  Multiple disturbance detection and intrusion recognition in distributed acoustic sensing  

[10849-16] 
     
 10849 0F  Research on the classification algorithm of distributed optical fiber sensing system based on 

image [10849-17] 

iii



     
 10849 0G  A method to increase fiber extinction ratio based on the influence of mirrors on beam 

polarization [10849-18] 
     
 10849 0H  Tunable dual-bandpass microwave photonic filter based on a single broadband light source 

[10849-20] 
     
 10849 0I  Hypersonic aerodynamics measurement with fiber optic balance based on MEMS Fabry-Perot 

strain sensor [10849-21] 
     
 10849 0J  Enlightenment for the development of foreign satellite laser communication technology  

[10849-22] 
     
 10849 0K  A fast response and highly sensitivity relative humidity sensor with polymer-coated micro-nano 

fiber Bragg grating [10849-23] 
     
 10849 0L  Characteristic analysis of environmental parameters detection based on dual-mode EMCF 

[10849-25] 
     
 10849 0M  InGaAsP/InP based Q-modulated slotted Fabry-Perot laser employing lossy half-wave trenches 

[10849-27] 
     
 10849 0N  Highly nonlinear fiber sensor for distributed monitoring [10849-29] 

     
 10849 0O  Experimental investigation on Er-doped super fluorescent photonic crystal fiber sources  

[10849-30] 
     
 10849 0P  Multi-optical sensor cross-communication based on auction algorithm [10849-31] 

     
 10849 0Q  The application of the Narrowband-IoT in the smoke alarm [10849-32] 

     
 10849 0R  Performance analysis of FSO-OFDM airborne communication system over exponentiated 

Weibull atmospheric turbulence [10849-33] 
     
 10849 0S  Microwave photonics and its optical wireless access systems [10849-34] 

     
 10849 0T  Simultaneous measurement of seawater temperature and depth using polarization-maintaining 

fiber Bragg grating and extrinsic Fabry-Perot interferometer [10849-35] 
     
 10849 0U  Influence of mode-dependent loss on nonlinear propagation in few-mode fiber transmission 

[10849-36] 
     
 10849 0V  Macro-bending biconical tapered plastic optical fiber humidity sensor [10849-37] 

     
 10849 0W  Design of digital tracking and communication composite receiver for four quadrant detector 

[10849-39] 
     
 10849 0X  Geography-based Service Function Path (SFP) provisioning in inter-datacenter elastic optical 

networks [10849-40] 
     
 10849 0Y  Study on life evaluation technology of fiber optic gyroscope in space application [10849-41] 

iv



     
 10849 0Z  Study on light source techniques of underwater full-duplex optical communication system 

[10849-42] 
     
 10849 10  Roughness estimation of inhomogeneous paint based on polarization imaging detection 

[10849-43] 
     
 10849 11  Dynamic simulation platform for software defined optical satellite networking [10849-44] 

     
 10849 12  Artificial neural network based link OSNR estimation with a network approach [10849-45] 

     
 10849 13  Research on static and dynamic strain monitoring for a certain spacecraft based on optical 

fiber grating sensor [10849-46] 
     
 10849 14  Realization of an 8×8 AWG router using silicon oxynitride waveguides [10849-47] 

     
 10849 15  Fiber-optic laser-ultrasound generation on a fiber side wall based on peanut-shape structure 

[10849-48] 
     
 10849 16  High sensitivity Fabry-Perot interferometer based on offset splicing fibers and Vernier effect for 

strain measurement [10849-49] 
     
 10849 17  Design of fiber optic F-P cavity pressure sensor based on bellows [10849-50] 

     
 10849 18  Temperature sensor based on highly germanium-doped fiber with rounded tip [10849-51] 

     
 10849 19  Multichannel fiber Bragg grating for distributed sensing with high spatial resolution  [10849-52] 

     
 10849 1A  Research on accurate position method based on code division multiplexing technology for 

distributed FBG system [10849-53] 
     
 10849 1C  User distribution based dynamic coverage adjustment method for low earth orbit satellite 

communication [10849-55] 
     
 10849 1D  Signal decision employing density-based spatial clustering of machine learning in PAM-4 VLC 

system [10849-57] 
     
 10849 1E  Research on manufacturing technology of high-precision aerostatic rotary tables based on 

LODTM [10849-59] 
     
 10849 1F  Wavelength-division-multiplexed fiber Bragg grating sensor integrated with surface plasmon 

resonance with the capability of multipoint, real-time remote sensing [10849-62] 
     
 10849 1G  Intrusion signal recognition based on optoelectronic reservoir computing in optical fiber 

perimeter systems [10849-65] 
     
 10849 1I  All-optical accelerometer based on micromachined silicon wafer [10849-68] 

     
     
     

v



 10849 1J  Real-time distributed optical fiber vibration sensing based on phase-sensitive OTDR [10849-69] 

     
 10849 1K  Multi-parameter CBM pipeline safety monitoring system based on optical fiber sensing  

[10849-70] 
     
     

 

vi


