
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP20D33-POD 
978-1-7281-9861-3 

2020 IEEE 5th Optoelectronics 
Global Conference (OGC 2020) 

Shenzhen, China 
7 – 11 September 2020 



 
 
 
 
 
 
 
Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP20D33-POD 
ISBN (Print-On-Demand):  978-1-7281-9861-3 
ISBN (Online):   978-1-7281-9860-6 
 
           
 
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



iii 

2020 the 5th Optoelectronics Global Conference 

(OGC 2020) 

Table of Contents 
Message from the General Chair ....................................................................................................................... viii 
Conference Committees .................................................................................................................................................... ix 

 Laser Technology

Generation of Soliton Molecules Based on Spectral Filtering Effect .................................................................................. 1 

Zilong Li, Hairun Guo, Huanhuan Liu 

Study of Spectroscopic Properties of Pr3+ and Tb3+-Doped Glasses as Gain Fiber Materials ............................................. 4 

Yan Sun, Xin Wang, Fei Yu, Lili Hu, Meisong Liao, Jonathan Knight 

Improved SWCNT-Silica Mode-Locker for Generation of Stretched Pulse in Fiber Lasers .................................................. 8 

Ruimin Jie, Xueming Liu 

Research on Beam Quality Evaluation System of High-Energy Laser Beam Combination ................................................ 10 

Jiang Maohua, Wang Ke, Wang Weize, Wang Tao, Zhang Yu, Zhu Renjiang, Zhang Peng 

Observation of Various Bound States of Solitons in a Fiber Laser Based on GIMF-SIMF-GIMF Saturable Absorber ........ 14 

Yaping Gan, Qianchao Wu, Yong Yao, Chuyan Liu, Yanping Fu 

Generation of Dissipative Soliton Resonance Pulse in 2 um All-Polarization-Maintaining Mode-Locked Fiber Laser ..... 18 

Long Han, Tianshu Wang, Guangbin Song, Wanzhuo Ma 

 Optical Communication and Networks

Microwave Photonics Down Conversion Based on Optical Frequency Comb .................................................................. 22 

Yushuang Ji, Hao Li, Minghua Tian, Caili Gong, Yongfeng Wei 

Intelligent OAM of New Generation Access Network Based on SDN ............................................................................... 26 

Jian Tang, Dezhi Zhang, ZiYao Yang 

DHT-OFDM Based Spatial Modulation for Optical Wireless Communication ................................................................... 32 

Chen Chen, Xin Zhong, Min Liu, H. Y. Fu 

Ultra-Compact Multimode Waveguide Bends Based on the Inverse Design .................................................................... 36 

Ning Zhu, Shangsen Sun 



iv 

Predicting PON Networking Traffic Flow Based on LSTM Neural Network with Periodic Characteristic Data ................. 39 

ZiYao Yang, Dezhi Zhang, Jian Tang 

Study on the Propagation Characteristics of Partially Coherent Bessel Beams in Slant Turbulent Link ........................... 43 

Yalin Zhang, Xiaoyu Wen, Zeyu Zhou 

Performance Analysis of NOMA VLC System Using SM .................................................................................................... 48 

Tong Wu, Zixiong Wang, Jinlong Yu, Shiying Han 

 Infrared Technologies and Applications

Design of Near Infrared Continuous Zoom Optical System .............................................................................................. 52 

Ma Zi-xuan, Li Xu-yang, Ren Zhi-guang, Chu Nan-qing 

A Reconfigurable All-Dielectric Metasurface Based on Vanadium Dioxide for Independent Control of the Mie 

Resonances ....................................................................................................................................................................... 57 

Tongtong Kang, Jun Qin, Shuang Xia, Wei Yan, Chaoyang Li, Jianliang Xie, Longjiang Deng, Lei Bi 

Influence of Optical Cavity on Surface Plasmon Resonant Characteristic of Au Nanohole Array Device ......................... 60 

Yuchen Zhao, Jiahuan Zheng, Boyang Zhao, Xiaoli Xi 

A Brief Review of 2 μm Laser Scalpel ................................................................................................................................ 63 

Xiumin Xie, Qiang Xu, Weiying Hu, Wei Zhang, Qian Dai, Jian Chen, Jie Deng, Hai-Zhi Song, Si-Xun Wang 

InGaAs NIR Detector Epitaxial Design and Device Fabrication ......................................................................................... 68 

Hu Wen-liang, Qi Zhi-qiang, Sun Hao-chen 

Mid-infrared Chalcogenide Suspended Slot Waveguide for Gas Sensing ......................................................................... 72 

Mingquan Pi, Chuantao Zheng, Zihang Peng, Huan Zhao, Jiaming Lang, Lei Liang, Yu Zhang, Yiding Wang, Frank K. 

Tittel 

Highly Polarized InGaAsP/InP-Air-Gap Elliptical Micropillar Cavity for Single Photon Source at 1.55 μm Communication 

Band .................................................................................................................................................................................. 76 

Shuai Huang, Xiumin Xie, Qiang Xu, Wei Zhang, You Wang, Si-Xun Wang, Guangwei Deng, Qiang Zhou, Haizhi Song 

Mid-infrared Absorption Spectroscopy for Gas Sensing and Application ......................................................................... 80 

Yiding Wang, Kaiyuan Zheng, Fang Song, Frank K. Tittel, Chuantao Zheng 

 Precision Optics

Generation of Oribital Angular Momentum Beams Using All-Dielectric Metasurfaces ................................................... 83 

Duofu Song, Yi Wang 

Research Progress of an Ultra-Stable Laser System Stabilized to a 30-cm-Long Cavity at NTSC ...................................... 87 

Chenhui Jiang, Linbo Zhang, Long Chen, Guanjun Xu, Tao Liu, Shougang Zhang 



v 

 Fiber-Based Technologies and Applications
Refractive Index Laser Sensor Based on Seven Core Fiber at 2 μm .................................................................................. 90 

Ying Wang, Yajie Chen, Weijuan Chen, Zhihao Chen, Yishen Qiu, Xianzeng Zhang 

Comparative Research of Numerical Calculating and Simulating the Performance of a Fiber Optic Vector Hydrophone

 .......................................................................................................................................................................................... 93 

Hu Jiang-fei, Li Duan-ming, Gu Min-xue, Qu Rui-xuan 

Thin Core Fiber and Thin Fiber Based Inline Mach-Zehnder Interferometer for Temperature Measurement ................. 97 

Wujun Zhang, Xuqiang Wu, Gang Zhang, Jinhui Shi, Cheng Zuo, Shasha Fang, Lei Gui, Benli Yu 

Refractive Index Sensing Characteristics of Long-Period Fiber Gratings Near Dispersion Turning Points at 2 μm 

Waveband ....................................................................................................................................................................... 101 

Wei Wang, Yunhe Zhao, Zuyao Liu, Yunqi Liu, Yongsheng Yang, Xuping Zhang 

Investigation of Volatile Organic Compound Gas Sensor Based on Polydimethylsiloxane Self-Assembled Fabry-Perot 

Interferometer ................................................................................................................................................................ 105 

Bufan Shi, Naisi Zhu, Ya-nan Zhang 

Ellipse Fitting Demodulation System of Fiber Optical Hydrophones System Based on 3×3 Coupler .............................. 109 

Ruixuan Qu, Duanming Li, Jiangfei Hu, Minxue Gu 

The Theoretical Research and Experimental Fabrication of the Dispersion Turning Point Sensors Realized in 

Tapered-Microfibers ....................................................................................................................................................... 113 

Yan Meng, Yunxu Sun, Xiaomin Zhan, Fucheng Xiao, Jianyu Zhang 

Finite Element Simulation of Fiber Optic Hydrophone with Protecting Jacket ............................................................... 117 

Minxue Gu, Duanming Li, Jiangfei Hu, Ruixuan Qu 

Characterization of Multimode Optical Fiber Transmission Matrix with Different Neural Networks ............................. 121 

Fucheng Xiao, Yunxu Sun, Yan Meng, Xiaomin Zhan 

Carbon-Steel Tube Surface Mounted FBG Sensors under High-Temperature Environment, Part I: Polyimide Coated and 

Femtosecond Laser Written ............................................................................................................................................ 125 

Aayush Madan, Ouyang Liu, Wenyu Jiang, Yixin Wang, Perry Ping Shum, Jianzhong Hao 

Carbon-Steel Tube Surface Mounted FBG Sensors under High-Temperature Environment, Part II: Gold Coated and 

Femtosecond Laser Written ............................................................................................................................................ 130 

Aayush Madan, Ouyang Liu, Jun Long Lim, Wenyu Jiang, Yixin Wang, Perry Ping Shum, Jianzhong Hao 

Optical Fiber SPR Sensor for Highly-Sensitive Detection of Cholesterol Concentration ................................................. 134 

Wanlu Zheng, Bufan Shi, Xuegang Li, Ya-nan Zhang 

Crack Opening Estimate of Reinforced Concrete Using Optical Fiber Sensor ................................................................. 137 

Lili Wang, Jinguang Hao, Yaozhang Sai 



vi 

Long-Period Fiber Grating Wide-Range pH Sensor Based on Polyvinyl Alcohol/Polyacrylic Acid Hydrogel Coating ...... 140 

Yi Xu, Qianqian Zhang, Yanmei Tang, Yaqi Tang, Liuwei Wan, Xinyong Dong, Chi Chiu Chan 

Stability Enhancement of BOTDR Strain Sensing System by Using SOA-Based-Gain-Switched Modulation .................. 143 

Changshuo Liang, Zeyu Ji, Zheng Fang, Qing Bai, Yu Wang, Xin Liu, Baoquan Jin 

Optical Fiber Copper (II) ion Sensor Based on Long Period Fiber Grating ...................................................................... 147 

Yanmei Tang, Qianqian Zhang, Xinyong Dong, Chi Chiu Chan 

 Optoelectronic Devices and Applications

Highly Sensitive Nanoscale Optical Sensor Based on Plasmonic Nanocavity Array ........................................................ 151 

Yunjie Shi, Guangyuan Li, Guoquan Liu, Liang Zhang, Degui Sun, Yuming Dong 

Mode-Locked Pulse Generation Based on Black Arsenic Phosphorus in Erbium-Doped Fiber Lasers ........................... 155 

Yiqing Shu, Jianqing Li, Leiming Wu, Zhitao Lin, Dingtao Ma 

Structural and Optical Properties of the Ultrathin 4 nm TiO2/ITO Structure .................................................................. 158 

Jianling Meng, Guibai Xie, Ying Liu, Shuntian Jia, Wenbin Cao, Yanqing Zhang 

Remote Sensing Image Color Correction Method Based on Automatic Piecewise Polynomial Method ....................... 161 

Chu Nan-qing, Li Xu-yang, Yi Hong-wei, Ren Zhi-guang, Ma Zi-xuan 

LiDAR System Using MEMS Scanner-Based Coaxial Optical Transceiver ........................................................................ 166 

Yingyu Wang, Peijun Tang, Linjie Shen, Shiliang Pu 

Optical Humidity Sensor Based on ZnO Nanomaterials ................................................................................................. 169 

Haolin Li, Bingheng Meng, Huimin Jia, Dengkui Wang, Zhipeng Wei, Ruxue Li, Rui Chen 

Optimal Control for Stabilizing Fringe Phase in Interference Lithography ...................................................................... 173 

Sen Lu, Kaiming Yang, Yu Zhu, Leijie Wang, Ming Zhang 

Recent Progress of Lead Halide Perovskite Sensitized Solar Cells .................................................................................. 177 

Mingbo Pan, Haocheng Sun, WenLiang Hu, Zhiqiang Qi 

Notch Filter Based on Photonic Crystal Self-Collimation Effect ...................................................................................... 181 

Zhixi Zhu, Shuling Xie, Junzhen Jiang, Guimin Lin, Hui Li, Xiyao Chen 

Demonstration of a Photonic Digital-to-Analog Converter Based PAM-4 Transmitter ................................................... 185 

Shivangi Chugh, Shalabh Gupta 

 Biophotonics and Biomedical Optics

Super-Resolution Imaging Test of Novel Mitochondrial Probe ....................................................................................... 187 

Jia Zhang, Jialin Wang, Luwei Wang, Wei Yan, Junle Qu 



 

vii 

Speckle Noise Reduction Mechanism Based on Dual-Density Dual-Tree Complex Wavelet in Optical Coherence 

Tomography .................................................................................................................................................................... 190 

Xiaoyue Sang, Xiaojun Yu, Zhaohui Yuan, Linbo Liu 

Grooved Gold Grating-Assisted Integrated Planar Waveguide Based Localized Surface Plasmon Polariton 

Microbiosensor ............................................................................................................................................................... 193 

M. S. Aruna Gandhi, Qian Li 

Nano-Optical Conveyor Belt Plasmonic Metasurface with Polarization Control ............................................................ 197 

Chi Zhang, Min Jiang, Yao Chang, Yang Liu, Guanghui Wang 

Research on the Measurement of Heart Rate Based on LD Laser and Multimode Fiber ............................................... 200 

Xiaomin Zhan, Yunxu Sun, Fucheng Xiao, Yan Meng, Jianyu Zhang 

Point-of-Care Chemiluminescence Immunoassay Centrifugal Microfluidics for Gastrin-17 Detection .......................... 204 

Yang Minghao, Liu Kangkang, Yang Jiachen, Wang Guanghui 

Author Index 




