PROCEEDINGS OF SPIE

2015 International Conference on
Optical Insfruments and Technology

Optoelectronic Devices and
Optical Signal Processing

Yi Dong
Chao Lu
Jian Wu
Zhaohui Li
Editors

17-19 May 2015
Beijing, China

Sponsored by
CIS — China Instrument and Control Society (China)
SPIE

Published by
SPIE

Volume 9619

Proceedings of SPIE 0277-786X, V. 9619

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

2015 International Conference on Optical Instruments and Technology: Optoelectronic Devices
and Optical Signal Processing, edited by Yi Dong, Chao Lu, Jian Wu, Zhaohui Li, Proc. of SPIE
Vol. 9619, 961901 - © 2015 SPIE - CCC code: 0277-786X/15/$18 - doi: 10.1117/12.2208740

Proc. of SPIE Vol. 9619 961901-1



The papers included in this volume were part of the technical conference cited on the cover and
titte page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings 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 this book:

Author(s), "Title of Paper,” in 2015 International Conference on Optical Instruments and
Technology: Optoelectronic Devices and Optical Signal Processing, edited by Yi Dong, Chao Lu,
Jian Wu, Zhaohui Li, Proceedings of SPIE Vol. 9619 (SPIE, Bellingham, WA, 2015) Article CID Number.

ISSN: 0277-786X
ISBN: 9781628418002

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 © 2015, 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/15/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE &
Digital Library

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published
first online and then in print. Papers are published as they are submitted and meet publication
criteria. A unique citation identifier (CID) number is assigned to each article at the time of the first
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, print, and electronic versions of the
publication. SPIE uses a six-digit CID article numbering system in which:
= The first four 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 humerals 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. The complete citation is used on the
first page, and an abbreviated version on subsequent pages.

Proc. of SPIE Vol. 9619 961901-2



Contents

vii Authors
¢ Symposium Committee
Xi Conference Committee
xiii Infroduction
XV Conference Sponsors
OPTICAL SIGNAL PROCESSING
9619 02 Transitions of various operation states in a dissipative soliton mode-locked fiber laser
[9619-14]
9619 03 Polarization diversity heterodyne receiver for high-sensitivity optical frequency modulated
continuous wave system [9619-45]
9619 04 Evaluation of impacts of laser parameters on laser cell efficiencies [9619-57]
9619 05 Bandwidth limitation in QPSK optical coherent receiver with DAML carrier phase estimation
[9619-64]
9619 06 An SOIl-based 1550-nm 4x4 multimode interference coupler used for OADC [7619-75]
OPTICAL DEVICES
9619 07 A flexible decision-aided maximum likelihood phase estimation method (Invited Paper)
[2619-36]
9619 08 Emulating long-range atmospheric turbulence in lab based on spatial light modulator
(Invited Paper) [9619-37]
9619 09 The laser phase measurement by phase-smooth unwrapping algorithm and its application
in phase error compensation of OFMCW [9619-18]
9619 0A Precise linearization of broadband frequency chirp for coherent optical frequency domain
reflectometry [9619-19]
9619 0B Improving the performance of continuous variable quantum key distribution using fading

effects of free-space channel [9619-85]

Proc. of SPIE Vol. 9619 961901-3



9619 0C

Stable coherent dual comb generator with dual-heterodyne phase error transfer and
heterodyne optical phase-locked loop [9619-92]

OPTICAL COMMUNICATION

9619 0D The link availability analysis of GEO satellite-to-ground laser communication (Invited
Paper) [9619-8]
9619 OE VLC indoor positioning system based on iterative algorithm (Invited Paper) [9619-65]
9619 OF Research on the application of GN-Model in optical coherent fransmission systems [9619-6]
9619 0G The distribution of highly stable millimeter-wave signals over different optical fiber links with
accurate phase-correction [9619-21]
OPTICAL COMMUNICATION
9619 OH Singularity analysis and elimination of CMA in multistage PMD channel model [9619-28]
9619 0l Research on field of view of optical receiving antenna based on indoor visible light
communication system [9619-35]
9619 0J Experimental investigation on the high chip rate of 2D incoherent optical CDMA system
[9619-38]
9619 0K A new designed OAM fiber enabling the integration of classical and quantum optical fiber
communications [9619-49]
POSTER SESSION
9619 0L Study on an improved wavelet threshold denoising for the time-resolved photoacoustic
signals of the glucose solution [9619-1]
9619 OM Determination of glucose concentration based on pulsed laser induced photoacoustic
technique and least square fitting algorithm [9619-3]
9619 ON Demonstration of 1x32 LCOS-based wavelength selective switch [9619-4]
9619 00O Investigation of elliptical vortex beams propagating in atmospheric turbulence by
numerical simulations [9619-13]
9619 OP Development level of space optical fransceiver and the design of network communication
on optical transceiver [7619-24]
9619 0Q Experimental demonstration of security-enhanced WDM-PON based on chaotic optical

communications [9619-29]

Proc. of SPIE Vol. 9619 961901-4



9619 OR

9619 0S

9619 0T

9619 0U

9619 OV

9619 OW

9619 0X

Decrease scattering loss induced by surface roughness through waveguide structure
optimization [9619-34]

PAPR reduction in optical OFDM systems using asymmetrically clipping and signal
scrambling technique [9619-44]

Measurement and analysis on transmission characteristics of laser in atmosphere in Beijing
[2619-62]

Capacity analyze of WDM indoor visible light communication based on LED for standard
illumination [9619-77]

Automatic polarization control in optical sampling system [9619-79]

Design of a reconfigurable optical add/drop multiplexer based on tunable Fabry-Perot
array [9619-80]

OSNR monitoring based on the correction to the error of OSNR for coherent optical systems
[2619-86]

Proc. of SPIE Vol. 9619 961901-5



Proc. of SPIE Vol. 9619 961901-6



Authors

Numbers in the index correspond to the last two digits of the six-digit citation identifier (CID) arficle
numbering system used in Proceedings of SPIE. The first four digits reflect the volume number. Base 36
numbering is employed for the last two digits and indicates the order of articles within the volume.
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc.

Chang, Chengwu, 0D
Chen, Erhu, OD
Chen, Genxiang, ON
Chen, Jian, 05, 07
Chen, Lin, 0S

Chen, Ran, ON
Chen, Xiao, ON
Chen, Xiaolei, 0Q
Chen, Ying, ON
Cheng, Haiquan, OH
Cui, Lu, OU

Cui, Zhenghua, Ol
Deng, Chuanlu, OR

Dong, Yi, 03, 09, OA, 0C, 0G

Dong. Zhenlong, 0T
Du, Wentao, OH
Fan, Yuanwei, 05
Fang, Tao, 0J

Fang, Yong, 0S
Feng, Lihui, OE, OV, 0X
Feng, Tianping, 05
Gao, Mingguang, 0l
Gao, Yunshu, ON
Guan, Zhe, 04

Guo, Lili, OR

Hao, Yang, 0Q

Hao, Yanya, OF

He, Guanggiang, 0B

Hu, Weisheng, 03, 09, OA, 0C, 0G

Huang, Heging, OU
Huang, Qinghua, 0S
Huang, Zhen, OL, OM
Jiang, Huilin, OP

Ke, Jieyao, 04

Lan, Tian, Ol

Li, Baiyu, 0OC

Li, Ming, 02

Li, Wei, 08, OH

Li, Xuejian, OT

Li, Yan, 08, OH

Li, Zhuo, OW

Lin, Jintfong, OH

Liu, Guodong, OL, OM
Liu, Zhangweiyi, 0C, 0G
Lu, Jianxin, OH

Luo, Huihong, OH
Luo, Jiabin, OU

Ma., Zhaohui, 05

Mei, Haiping, 0D

Ni, Guogiang, Ol

Nie, Xinhui, OH

Pang, Fufei, OR

Pu, Tao, 0J

Qiao, Yaojun, OF
Qin, Jie, 03, 09, OA
Qiu, Jifang, 02, 06
Ren, Zhong, OL, OM
Shang, Yana, OR

Shi, Hongxiao, 03, OA
Shi, Jindan, 02

Shi, Rui, OW

Song. Zhigiang, OR
Su, Guorui, 0J

Sun, Dongning, 0G
Sun, Yanzan, 0S
Tang, Xianfeng, OK
Tang, Yi, OU
Taozheng, 00

Tian, Miao, ON

Tian, Ye, 06

Tong, Yitian, 0C
Wang, Bo, OP

Wang, Jianhui, OR
Wang, Ping, 07
Wang, Rong, 0J
Wang, Shan, ON
Wang, Tingyun, OR
Wang, Wanli, OF
Wang, Weikang, 03
Wang, Xiaocheng, 0G
Wang, Xin, OW
Wang, Yiquan, ON
Wang, Yue, 06
Wang, Yunshi, 04
Wei, Shile, 06

Wu, Chenguang, 0Q
Wu, Duobo, OE

Wu, Jian, 02, 06, 08, OH
Wu, Weijiang, 0J

Xi, Lixia, OK

Xie, Weilin, 09, OA
Xu, Jian, OH

Xu, Jingyue, 0X

Xu, Peng, 04

Xu, Rui, OW

Xu, Tong, 08

Xu, Yan, 09

Yang, Aiying, OE, OV, 0X

Proc. of SPIE Vol. 9619 961901-7

vii



Yang, Suhui, 04

Yang, Yang, OW

Ye, Jiansen, OW

Yin, Hongxi, 0Q

You, Xiaodi, 05, 07
Yu, Changyuan, 07
Yue, Hehe, 0Q
Zhang, Changqguan, 0D
Zhang, Daolin, 06
Zhang, Guoyi, OH
Zhang, Haiyang, 04
Zhang, Tao, OP
Zhang, Wenbo, 0K
Zhang, Xiaoguang, 0K
Zhang, Yichen, 04
Zhang, Yilun, Ol
Zhang, Zeyu, 0B
Zhao, Changming, 04
Zhao, Nan, 0Q

Zhao, Qingchun, 0Q
Zhaoo, Tao, Ol

Zhoo, Zhao, OV
Zheng, Donghao, 08
Zheng, Jilin, 0J

Zhou, Qian, 03, 09, 0A, 0C
Zhu, Chengrui, 0B
Zhu, Huatao, 0J

Zhu, Ling, 08

Zhu, Min, 0K

Zhu, Qihai, 04

Zhu, Qingwei, OU

Zhu, Tao, OR

Zou, Xin, 02

viii

Proc. of SPIE Vol. 9619 961901-8



Symposium Committee

General Chairs

Tianchu Li, National Institute of Metrology (China)
Toyohiko Yatagai, Utsunomiya University (Japan)

Conference Co-chairs

Yuri Chugui, New Siberia Academy of Sciences (Russian Federation)
Arthur Chiou, National Yang-Ming University (Taiwan, China)

Songlin Zhuang, Shanghai University of Science and Technology (China)
Liwei Zhou, Beijing Institute of Technology (China)

Shenghua Ye, Tianjin University (China)

Yimo Zhang, CIS/Tianjin University (China)

Zheng You, Tsinghua University (China)

Guangjun Zhang, Beihang University (China)

Technical Program Chair

Guofan lJin, Tsinghua University (China)

Technical Program Co-chairs

Jinxue Wang, Raytheon Company (United States)
Tiegen Liv, Tianjin University (China)

Local Organizing Committee Chair

Youhua Wu, China Instrument and Control Society (China)

Local Organizing Committee Co-chairs

Guogiang Ni, Beijing Institute of Technology (China)

Jiangiang Zhu, Shanghai Institute of Optics and Fine Mechanics, CAS
(China)

Daoyin Yu, Tianjin University (China)

Yanbiao Liao, Tsinghua University (China)

Yulin Xi, Beijing Homamatsu Photon Techniques (China)

General Secretary

Xianfeng Zhu, China Instrument and Control Society (China)

Proc. of SPIE Vol. 9619 961901-9



Administrative Vice General Secretary

Yu-nan Sun, Beijing Institute of Technology (China)

Vice General Secretaries

Wei Xue, Beijing Institute of Technology (China)
Qun Hao, Beijing Institute of Technology (China)
Yuejin Zhao, Beijing Institute of Technology (China)
Cunlin Zhang, Capital Normal University (China)

Local Organizing Committee

Changming Zhao, Beijing Institute of Technology (China)

Yumei Wen, Chongaqing University (China)

Hongda Chen, Institute of Semiconductors, CAS (China)

Shangzhong lJin, China Jiliang University (China)
Zhiping Zhou, Peking University (China)

Xuping Zhang, Nanjing University (China)

Libo Yuan, Harbin Engineering University (China)

Chunging Gao, Beijing Institute of Technology (China)
Shigiao Qin, National University of Defense Technology (China)

Tian Lan, Beijing Institute of Technology (Chinal)
Cuiling Li, Beijing Institute of Technology (China)
Liquan Dong, Beijing Institute of Technology (China)

Proc. of SPIE Vol. 9619 961901-10



Conference Committee

Conference Chairs

Yi Dong, Shanghai Jiao Tong University (China)

Chao Lu, The Hong Kong Polytechnic University (Hong Kong, China)
Jian Wu, Beijing University of Posts and Telecommunications (China)
Zhaohui Li, Jinan University (China)

Program Committee

Wenshan Cai, Georgia Institute of Technology (United States)

Jian Chen, Nanjing University of Posts and Telecommunications (China)

Hao Hu, Technical University of Denmark (Denmark)

Ronggqin Hui, University of Kansas (United States)

Alan Pak Tao Lau, The Hong Kong Polytechnic University
(Hong Kong, China)

Wen-Di Li, The University of Hong Kong (Hong Kong, China)

Xia Li, Huazhong University of Science and Technology (China)

Yan-ge Liu, Nankai University (China)

Jianguo Liu, Institute of Semiconductors (China)

Hai Ming, University of Science and Technology of China (China)

Shilong Pan, Nanjing University of Aeronautics and Astronautics (China)

Tao Pu, PLA University of Science and Technology (China)

Ming Tang, Huazhong University of Science and Technology (China)

Luc Thévenaz, Ecole Polytechinque Fédérale de Lausanne (Switzerland)

Yixin Wang, Institute for Infocommunication Research of A*STAR
(Singapore)

Qijie Wang, Nanyang Technological University (Singapore)

Kenneth K. Y. Wong, The University of Hong Kong (Hong Kong, China)

Chonggqging Wu, Beijing Jiao Tong University (China)

Qi Yang, State Key Laboratory of Optical Communication Technologies
and Networks (China)

Ai-ying Yang, Beijing Institute of Technology (China)

Xiaoke Yi, The University of Sydney (Australia)

Changyuan Yu, National University of Singapore (Singapore)

Song Yu, Beijing University of Posts and Telecommunications (China)

Georgios Zervas, University of Bristol (United Kingdom)

Jianguo Zhang, London South Bank University (United Kingdom)

Xiaoping Zheng, Tsinghua University (China)

Zheng Zheng, Beihang University (China)

Qian Zhou, Secretary, Shanghai Jiao Tong University (China)

Proc. of SPIE Vol. 9619 961901-11



Xii

Session Chairs

1

Optical Signal Processing
Zhixin Liv, University of Southampton (United Kingdom)

Optical Signal Processing
Wen-Di Li, The University of Hong Kong (Hong Kong, China)

Optoelectronic Devices
Tian Yang, Shanghai Jiao Tong University (China)

Optical Communication
Wenjie Wan, Shanghai Jiao Tong University (China)

Optical Communication
Jian Wu, Beijing University of Posts and Telecommunications (China)

Proc. of SPIE Vol. 9619 961901-12



Infroduction

Optoelectronic devices and optical signal processing play an important role in
the field of optical measurement and optical communication. Especially given
the development of the advanced nanoscale silicon photonics devices and
other novel optoelectronic devices, the performance of the optical
measurement technology and the optical communication systems have greatly
improved; which will prompt the further progress of information technology.

Topics of the Optoelectronic Devices and Optical Signal Processing branch of
OIT2015 included: novel nanophonotics devices, signal processing technologies
and their applications in optical measurement, optical sensing, coherent opfical
communications and free space optical communications. More than 30 papers
were accepted in this branch and presented up-to-date results and progress in
this field.
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