
PROCEEDINGS OF SPIE 
 
 
 
 

Volume 9618 
 
 

Proceedings of SPIE 0277-786X, V. 9618 

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

2015 International Conference on  
Optical Instruments and Technology  
Optical Systems and Modern 
Optoelectronic Instruments 
 
Yongtian Wang 
Xiaodi Tan 
Kimio Tatsuno 
Editors 
 
 
17–19 May 2015 
Beijing, China 
 
 
Sponsored by 
CIS — China Instrument and Control Society (China) 
SPIE  
 
Published by 
SPIE 
 
 

2015 International Conference on Optical Instruments and Technology: Optical Systems and Modern 
Optoelectronic Instruments,  edited by Yongtian Wang, Xiaodi Tan, Kimio Tatsuno, Proc. of SPIE 

Vol. 9618, 961801 · © 2015 SPIE · CCC code: 0277-786X/15/$18 · doi: 10.1117/12.2208725

Proc. of SPIE Vol. 9618  961801-1



The papers included 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. 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: Optical Systems and Modern Optoelectronic Instruments, edited by Yongtian Wang, 
Xiaodi Tan, Kimio Tatsuno, Proceedings of SPIE Vol. 9618 (SPIE, Bellingham, WA, 2015) Article CID 
Number. 
 
ISSN: 0277-786X 
ISBN: 9781628417999 
 
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. 

 

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. Util ization 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 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. The complete citation is used on the 
first page, and an abbreviated version on subsequent pages.   

Proc. of SPIE Vol. 9618  961801-2



  Contents 
  
 
 vii Authors 
 
 ix Symposium Committee  
 
 xi Conference Committee 
 
 xiii Introduction 
 
 xv Conference Sponsors  
 

 
 
 SESSION 1 OPTICAL SYSTEMS FOR BIOMEDICAL APPLICATIONS 

   

 9618 02 Inertial and optical sensor fusion to compensate for partial occlusions in surgical tracking 
systems [9618-49] 

 
 9618 03 The research and development of the adaptive optics in ophthalmology [9618-88] 
 
 9618 04 Writing trace identification using ultraviolet Fourier-transform imaging spectroscopy 

technique [9618-84] 
 
 
 SESSION 2 OPTICAL MEASUREMENT AND TESTING 

   

 9618 05 Application of liquid crystal on silicon spatial light modulator (Invited Paper) [9618-31] 
 
 9618 06 Lens central thickness measurement by laser reflection-confocal technology (Invited 

Paper) [9618-97] 
 
 9618 07 Model-based calibration of an interferometric setup with a diffractive zoom-lens (Invited 

Paper) [9618-26] 
 
 9618 08 Measurement of the thickness of side-polished fiber based on digital holography [9618-27] 
 
 
 SESSION 3 DIGITAL HOLOGRAPHY AND 3D IMAGING 

   

 9618 09 Mueller matrix imaging by use of digital holography (Invited Paper) [9618-23] 
 
 9618 0A Research on high precision timing system based on FPGA non scanning imaging laser 

radar [9618-70] 
 
 
 
 

iii

Proc. of SPIE Vol. 9618  961801-3



 SESSION 4 INFRARED OPTICS 

   

 9618 0B Studies on suppression methodology of internal radiation for satellite-borne infrared 
camera (Invited Paper) [9618-43] 

 
 9618 0C A high spatial resolution infrared scene projector [9618-40] 
 
 9618 0D Design of four-mirror afocal principal system for wide field multichannel infrared imaging 

[9618-19] 
 
 9618 0E Solar multi-conjugate adaptive optics performance improvement [9618-82] 
 
 9618 0F Based on Narcissus of radiometric calibration technology [9618-98] 
 
 
 SESSION 5 NOVEL OPTICAL SYSTEM DESIGN 

   

 9618 0G Design and manufacture of angle modulated surface plasmon resonance spectrometer 
(Invited Paper) [9618-6] 

 
 9618 0H Polarization aberration control for hyper-NA lithographic projection optics at design stage 

[9618-78] 
 
 9618 0I Design of liquid lens based optical system for microfluidic chip detection [9618-14] 
 
 9618 0J Optical design of multi-spectral optical system for infrared camera [9618-24] 
 
 9618 0K Analysis of Moiré minimization in color LED flat-panel display [9618-104] 
 
 
  POSTER SESSION 

   

 9618 0L Study on computer-aided alignment method of reflective zoom systems [9618-12] 
 
 9618 0M Fabrication of periodically poled MgO doped LiNbO3 crystal and its application for optical 

parametric oscillator [9618-16] 
 
 9618 0N Design of integration time for the space-borne multi-spectral imager with super-wide field 

of view based on freeform mirror [9618-22] 
 
 9618 0O Research on all movable reflective zoom system with three mirrors [9618-45] 
 
 9618 0P Spatial augmented reality based high accuracy human face projection [9618-48] 
 
 9618 0Q Ejection-style self-imaging system design and finite element analysis for lunar lander  

[9618-50] 
 
 9618 0R Study of the impact of petal-shape mirror segmentation on 2 m segmented telescope 

[9618-51] 
 
 9618 0S Low light level color night vision technology study on triple-band [9618-57] 

iv

Proc. of SPIE Vol. 9618  961801-4



 
 9618 0T The design of laser radar data acquisition system based on LabVIEW [9618-66] 
 
 9618 0U Modulation transfer function analysis for a digitally spectrum-controllable light source 

[9618-69] 
 
 9618 0V Design of signal receiving circuit of Lidar based on APD  [9618-71] 
 
 9618 0W Foreign fiber detecting system based on multispectral technique [9618-73] 
 
 9618 0X The method of axial drift compensation of laser differential confocal microscopy based on 

zero-tracking [9618-85] 
 
 9618 0Y Athermal design of LWIR hybrid refractive/diffractive optical system [9618-90] 
 
 9618 0Z A nondestructive characterization system of periodically poled crystals [9618-91] 
 
 9618 10 Analysis of retroreflectors in stabilization system based on 3-D ray tracing matrix [9618-93] 
 
 9618 11 Research on the image fusion and target extraction based on bionic compound eye 

system [9618-94] 
 
 9618 12 A study on deformable mirrors control and error analysis [9618-95] 
 
 9618 13 Segmented frequency offset compensation algorithm in coherent optical sub-sampling 

system [9618-96] 
 
 9618 14 Design and fabrication of concave-convex lens for head mounted virtual reality 3D glasses 

[9618-102] 
 
 9618 15 Design and stray light analysis of ultra-thin geometrical waveguide [9618-103] 
 
 9618 16 Design of a novel panoramic lens without central blindness [9618-112] 
 
 9618 17 Research on high precision centering assembly method of roll edge optical elements 

[9618-116] 
 
 9618 18 Research on design method of spaceborne imaging spectrometer system based on 

telecentric optical system [9618-118] 
 
 9618 19 A design of PAL with astigmatism [9618-129] 
 
 9618 1A The centering and leveling adjustment and control technology for the ultra-precision 

turntable [9618-131] 

v

Proc. of SPIE Vol. 9618  961801-5



Proc. of SPIE Vol. 9618  961801-6



Authors 
 
 
Numbers in the index correspond to the last two digits of the six-digit citation identifier (CID) article 
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. 
 
An, Yan, 0Y 
Baer, Goran, 07 
Bielke, Alexander, 07 
Cao, Bin, 04 
Cao, Jingya, 0T, 0V 
Chang, Jun, 0L, 0O 
Che, Ying, 0R 
Chen, Huaixi, 0M, 0Z 
Chen, Jiabi, 19 
Chen, Ke, 0G 
Chen, Liyuan, 0M, 0Z 
Chen, Weilin, 03 
Chen, Zhe, 08 
Cheng, Dewen, 14, 15, 16 
Cheng, Xuemin, 10, 12 
Chen, Yichao, 0S 
Cui, Han, 0X 
Deng, Zhaoyang, 14 
Dong, Keyan, 0Y 
Dong, Shuwen, 0K 
Fan, Fan, 10, 12 
Feng, Huajun, 0Q 
Feng, Lihui, 13 
Feng, Xinkai, 0M, 0Z 
Fu, Yanbo, 0A 
Ge, Xianying, 0N 
Gong, Chen, 16 
Guo, Yongkui, 06 
Han, Dalong, 0T, 0V 
Han, Shaokun, 0A, 0T, 0V, 0W 
Hao, Qun, 10, 11, 12 
He, Changyu, 02 
Hou, Qichao, 15 
Hu, Bin, 0D 
Hu, Wengang, 0S 
Hu, Xiaoming, 0I 
Hu, Yuan, 0Y, 14, 15 
Huang, Yifan, 14 
Huang, Ying, 0D 
Jiang, Lun, 0Y 
Jin, Libing, 0B, 0F 
Kobata, Toshitaka, 09 
Lei, Cundong, 0R 
Li, Dong, 0P 
Li, Guangwei, 0M, 0Z 
Li, Heng, 10, 12 
Li, Qi, 0Q 
Li, Qi, 0W 
Li, Yan, 0D 

Li, Yanghong, 0C 
Li, Yanqiu, 0H 
Li, Yasheng, 04, 0K 
Li, Yufeng, 0P 
Li, Zhuo, 0C 
Liang, Wanguo, 0M, 0Z 
Liao, Ningfang, 04, 0K 
Lin, Kai, 0K 
Liu, Hua, 17, 18 
Liu, Jianfeng, 0B, 0F 
Liu, Ke, 0H 
Liu, Xiaolin, 0H 
Liu, Xiaomei, 17, 18 
Liu, Yue, 02, 0P 
Lu, Chunling, 0N 
Lyu, Hang, 04 
Ma, Jie, 08 
Ma, Suodong, 0U 
Ma, Yayun, 0A 
Mao, Xuefeng, 0G 
Miao, Long, 0M, 0Z 
Niu, Lijun, 0I 
Nomura, Takanori, 09 
Nuo, Shi, 0C 
Osten, Wolfgang, 07 
Pan, Qiao, 0U 
Pan, Qifeng, 0Q 
Peng, Honggang, 0B, 0F 
Peng, Wei, 0G 
Pruss, Christof, 07 
Qiu, Lirong, 06, 0X 
Shen, Weimin, 0U 
Song, Jie, 0E 
Song, Yong, 11 
Tan, Qingzhao, 13 
Tang, Shaofan, 0F 
Tang, Tianjin, 0J 
Tian, Yanrong, 1A 
Tong, Shoufeng, 0Y 
Toyoda, Haruyoshi, 05 
Wang, Chao, 0N 
Wang, Chao, 0Y 
Wang, Feng, 08 
Wang, Liang, 0A, 0T, 0V, 0W 
Wang, Longxiao, 1A 
Wang, Ping, 0W 
Wang. Qiwei, 15 
Wang, Xi, 0O 
Wang, Xin, 0C 

vii

Proc. of SPIE Vol. 9618  961801-7



Wang, Yajie, 0X 
Wang, Yan, 0U 
Wang, Yongtian, 14, 15, 16 
Wang, Yulin, 0V 
Wang, Yun, 0X, 1A 
Wang, Zihan, 11 
Wei, Yefei, 19 
Weng, Dongdong, 0P 
Wu, Chuhan, 03 
Wu, Wenmin, 04 
Xia, Wenze, 0T, 0V, 0W 
Xiang, Huazhong, 19 
Xiao, Yang, 06 
Xie, Guijuan, 0L, 0O 
Xie, Jinghui, 0P 
Xu, Chang, 0C 
Xu, Chen, 16 
Xu, Zhihai, 0Q 
Yang, Aiying, 13 
Yang, Yang, 0C 
Yin, Huan, 0N 
Yu, Qingxu, 0G 
Zeng, Jiangbin, 0M 
Zhai, Qian, 0V 
Zhang, Kaiyu, 11 
Zhang, Ke, 0L, 0O 
Zhang, Li, 0C 
Zhang, Shaowei, 11 
Zhang, Shiyu, 11 
Zhang, Xiaofang, 03, 0E 
Zhang, Yongchao, 0N 
Zhang, Zhicheng, 0E 
Zhao, Dazun, 0K 
Zhao, Weiqian, 06, 0X 
Zhao, Weirui, 13, 1A 
Zheng, Liehua, 0R 
Zhong, Jin-gang, 08 
Zhong, Yong-chun, 08 
Zhou, Chang, 0I 
Zhou, Feng, 0B 
Zhou, Huang, 0M, 0Z 
Zhou, Jide, 0L, 0O 
Zhou, Lang, 0C 
Zhou, Xinlei, 0G 
Zhou, Ya, 0I 
Zhu, Jun, 0N 
Zhu, Tianfeng, 19 
Zou, Xiaolin, 0M, 0Z 

 

viii

Proc. of SPIE Vol. 9618  961801-8



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 Jin, Tsinghua University (China) 
 
Technical Program Co-chairs 

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

 
Local Organizing Committee Chair 

Youhua Wu, China Instrument and Control Society (China) 
 
Local Organizing Committee Co-chairs 

Guoqiang Ni, Beijing Institute of Technology (China) 
Jianqiang Zhu, Shanghai Institute of Optics and Fine Mechanics, CAS 
   (China) 
Daoyin Yu, Tianjin University (China) 
Yanbiao Liao, Tsinghua University (China) 
Yulin Xi, Beijing Hamamatsu Photon Techniques (China) 
 

General Secretary 

Xianfeng Zhu, China Instrument and Control Society (China) 
 

ix

Proc. of SPIE Vol. 9618  961801-9



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, Chongqing University (China) 
Hongda Chen, Institute of Semiconductors, CAS (China) 
Shangzhong Jin, China Jiliang University (China) 
Zhiping Zhou, Peking University (China) 
Xuping Zhang, Nanjing University (China) 
Libo Yuan, Harbin Engineering University (China) 
Chunqing Gao, Beijing Institute of Technology (China) 
Shiqiao Qin, National University of Defense Technology (China) 
Tian Lan, Beijing Institute of Technology (China) 
Cuiling Li, Beijing Institute of Technology (China) 
Liquan Dong, Beijing Institute of Technology (China) 
 

x

Proc. of SPIE Vol. 9618  961801-10



Conference Committee 
 
 
Conference Chairs 

Yongtian Wang, Beijing Institute of Technology (China) 
Xiaodi Tan, Beijing Institute of Technology (China) 
Kimio Tatsuno, Koga Research Institute (Japan) 

 
Program Committee 

Bosanta R. Boruah, Indian Institute of Technology Guwahati (India)  
Jiabi Chen, University of Shanghai for Science and Technology (China) 
Chunlei Du, Institute of Optics and Electronics (China)  

      Yi-chin Fang, National Kaohsiung First University of Science and 
                      Technology (Taiwan, China) 

Qun Hao, Beijing Institute of Technology (China)  
Hong Hua, The University of Arizona (United States) 
Malgorzata Kujawinska, Warsaw University of Technology (Poland) 

      Irina Livshits, St. Petersburg State University of Information Technologies, 
                      Mechanics and Optics (Russian Federation)  

Osamu Matoba, Kobe University (Japan)  
Daisuke Miyazaki, Osaka City University (Japan)  
Guohai Situ, Shanghai Institute of Optics and Fine Mechanics (China)  
Rung-Ywan Tsai, Industrial Technology Research Institute (Taiwan, China)  
Willi Ulrich, Carl Zeiss GmbH (Germany)  
Paul Urbach, Technische Univeristeit Delft (Netherland) 
Masahiro Yamaguchi, Tokyo Institute of Technology (Japan) 
Nobukazu Yoshikawa, Saitama University (Japan) 
Dewen Cheng, Secretary, Beijing Institute of Technology (China) 

 
Session Chairs 

 1 Optical Systems for Biomedical Applications 
Yongtian Wang, Beijing Institute of Technology (China) 
 

 2 Optical Measurement and Testing 
Takanori Nomura, Wakayama University (Japan) 
 

 3 Digital Holography and 3D Imaging 
Xiaodi Tan, Beijing Institute of Technology (China) 
 

 4 Infrared Optics 
Xinlei Zhou, Dalian University of Technology (China) 
Dewen Cheng, Beijing Institute of Technology (China) 
 

 5 Novel Optical System Design 
Jianfeng Liu, Beijing Institute of Space Mechanics and Electricity (China) 

xi

Proc. of SPIE Vol. 9618  961801-11



Proc. of SPIE Vol. 9618  961801-12



Introduction 
 
 
For the first time since its inauguration in 2008, the International Conference on 
Optical Instrument and Technology (OIT) was held in spring, and May is one of the 
months when Beijing enjoys the best climate. Optical Systems and Modern 
Optoelectronic Instruments has been a sub-conference of OIT since the very 
beginning. This year we selected 25 oral presentations from about 60 submissions, 
including 10 invited talks. Experts from Japan, Germany and China came to 
Beijing in May, attended the conference in the Beijing International Conference 
Center, and presented their newest research results. On the recommendation of 
the conference chairs two internationally renowned scientists— Prof. Daniel 
Malacara (Mexico) and Prof. Alois M. Herkommer (Germany)— were invited by 
Prof. Guofan Jin (the technical program chair of OIT) to deliver lectures at the 
plenary session of OIT15. 
 
There were five sessions in Optical Systems and Modern Optoelectronic 
Instruments, reporting recent progress on: Optical Systems for Biomedical 
Applications, Optical Measurement and Testing, Digital Holography and 3D 
Imaging, Infrared Optics and Novel Optical System Design, respectively. 
 
We believe Optical Systems and Modern Optoelectronic Instruments 2015 was a 
successful event, and we hope that the papers included in the proceedings 
provide good reference value to our fellow scientists and engineers. 
 
 

                                                Yongtian Wang 
Xiaodi Tan 

Kimio Tatsuno 
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