
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12966 
 
 

Proceedings of SPIE 0277-786X, V. 12966 
 

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

 

 

AOPC 2023: AI in Optics  
and Photonics  
 
 
 
Juejun Hu 
Jianji Dong 
Editors   

 
 
25–27 July 2023 
Beijing, China 
 
 
Sponsored by 
Chinese Society for Optical Engineering (CSOE) (China) 
 
Technical Cosponsor 
SPIE 
 
Organized by 
Laser Technology Committee, CSOE (China) 
Infrared Technology Committee, CSOE (China) 
THz Technology Committee, CSOE (China) 
Imaging and Detection Technology Committee, CSOE (China) 
Advanced Optical Manufacturing Youth Expert Committee, 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 AOPC 2023: AI in Optics and Photonics , edited by Juejun Hu,  
Jianji Dong, Proc. of SPIE 12966, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510672383 
ISBN: 9781510672390 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2023 Society of Photo-Optical Instrumentation Engineers (SPIE). 
 
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 fees. To obtain permission to use and share articles in this volume, visit 
Copyright Clearance Center 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. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

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

 

SPIEDigitalLibrary.org 
 
 
 
Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the 
Proceedings of SPIE 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. 

 



  Contents 
 
 

 ix Conference Committee 

  

   AI IN OPTICS AND PHOTONICS 
     
 12966 02  Weakly supervised phase unwrapping for fringe projection profilometry [12966-1] 

     
 12966 03  Thermally tunable high-order microring filters with large free-spectral-range [12966-3] 

     
 12966 04  High extinction ratio of silicon photonics Mach–Zehnder IQ-modulators with wide optical 

bandwidth through power compensation [12966-4] 
     
 12966 05  Inverse design of a dual-band wavelength demultiplexing power splitter based on two-step 

hybrid binary-analog optimization [12966-5] 
     
 12966 06  Generation of frequency-degenerate photon pairs in a bidirectionally pumped silicon  

micro-ring resonator [12966-7] 
     
 12966 07  Experimental study on chemical mechanical polishing of LNOI surfaces [12966-8] 

     
 12966 08  Development of integrated photonic AI based on reservoir computing with wavelength nodes 

[12966-10] 
     
 12966 09  A non-volatile bipolar optical fiber memory based on phase change materials [12966-11] 

     
 12966 0A  Challenges and application of artificial intelligence technology in the field of space optical 

telescopes [12966-12] 
     
 12966 0B  Infrared image super-resolution enhancement technology based on improved real-ESRGAN 

[12966-13] 
     
 12966 0C  High-frequency broadband radar signal generation based on optical frequency comb  

[12966-15] 
     
 12966 0F  Multichannel simultaneous DFS and AOA estimation of microwave signals based on photonic 

approach [12966-18] 
     
 12966 0G  Dispersion-assisted scheme with optical self-interference cancellation and image rejection 

mixing [12966-19] 
     
 12966 0H  Silicon 8-bit high-resolution optical true-time delay line [12966-20] 

     
 12966 0I  Influence of laser phase noise on photonics-aided terahertz wireless communication system 

[12966-22] 

iii



     
 12966 0J  A grayscale mapping method for infrared images based on generative adversarial networks 

[12966-24] 
     
 12966 0K  High-power traveling wave photodetector with monolithically integrated bias circuitry network 

on a silicon photonics platform [12966-25] 
     
 12966 0L  Study on performance evaluation of intelligent photovoltaic defect detection by 

electroluminescence imaging [12966-26] 
     
 12966 0M  Real-time digitized RoF transceiver technology based on FPGA [12966-28] 

     
 12966 0N  Developing a polarization-insensitive conformal near-IR carpet cloak with broadband 

capability to suppress lateral shift [12966-29] 
     
 12966 0O  Demonstration of 112Gb/s PAM4/6 signal transmission in IM/DD systems using MLSE [12966-30] 

     
 12966 0P  Optical computing for neural ordinary differential equations [12966-31] 

     
 12966 0Q  Efficient and tolerant chip-to-chip optical coupling via silicon nitride grating couplers  

[12966-32] 
     
 12966 0R  Two-dimensional Si photonic crystal waveguide branch for 850 nm and 950 nm wavelengths 

[12966-33] 
     
 12966 0S  Photonic multi-chip integration enabled by photonic wire bonds (PWB) [12966-34] 

     
 12966 0T  Optoelectronic integrated circuits co-simulation in Verilog-A [12966-35] 

     
 12966 0U  Hardware-in-the-loop simulation and precision evaluation of UAV swarm cooperative 

localization based on AOA measurement utilizing optical phase scanning [12966-36] 
     
 12966 0V  Temperature-insensitive polarization mode converter based on thin-film periodically-poled 

lithium niobate [12966-37] 
     
 12966 0W  Effect of trapped charges and ionic charges distribution on n+-on-p HgCdTe photodiode 

properties [12966-38] 
     
 12966 0X  Degradation mechanism of 1310nm vertical cavity surface emission laser [12966-39] 

     
 12966 0Y  Precise linewidths measurement using short delay self-heterodyne interferometry and multiple 

peak-to-valley differences [12966-40] 
     
 12966 0Z  Optical coupler of combining lens coupling and edge coupling for the coupling between the 

chip and the laser off the chip [12966-41] 
     
 12966 10  Dual wideband signal generation with different tuning mechanisms based on the same 

optoelectronic oscillator [12966-42] 
     
 12966 11  Cross-domain parallel simulation technology for a massive array microwave photonics system 

[12966-43] 

iv



     
 12966 12  Dynamic range enhancement of photonic sampling based on chirp management in  

cavity-less optical pulse source [12966-44] 
     
 12966 13  Fabrication of millimeter-scale crystal whispering gallery mode resonators [12966-45] 

     
 12966 14  Research on the performance improvement of microwave photonic frequency  

down-conversion link [12966-47] 
     
 12966 15  TE-pass polarizers based on mode rotation and coupling in SOI platform [12966-48] 

     
 12966 16  Multi-beam optical beamformer based on the integrated arrayed waveguide grating  

[12966-49] 
     
 12966 17  Analysis and measurement of optical polarization state modulation in thin-film lithium niobate 

waveguides [12966-50] 
     
 12966 18  Numerical simulation on free-carrier induced by two photon absorption in all optical silicon 

modulators [12966-51] 
     
 12966 19  InP-based uni-travelling-carrier photodiode array monolithically integrated circuit [12966-52] 

     
 12966 1A  Focal plane array with small-scale grating antenna receiving array for LiDAR [12966-53] 

     
 12966 1B  High-efficiency mode converters compatible with different mode fields for thin film lithium 

niobate [12966-54] 
     
 12966 1C  Deep learning-assisted design for metasurfaces with purified single resonant peak [12966-55] 

     
 12966 1D  The effect of amplitude and delay errors on the S21 of a multi-channel broadband microwave 

photonic link [12966-57] 
     
 12966 1E  A frontside-illuminated single-photon avalanche diode with high photon detection probability 

[12966-58] 
     
 12966 1F  Reconfigurable pulse-compression signal generation based on DP-QPSK modulator [12966-59] 

     
 12966 1G  Frequency diverse array signal generation based on dual optical frequency combs [12966-60] 

     
 12966 1H  Microwave photonic pulse radar system based on optical frequency operation modulation for 

high-resolution target detection [12966-61] 
     
 12966 1I  Silicon-based multi-channel wavelength-division multiplexers for microring optical 

interconnects [12966-62] 
     
 12966 1J  A simple microwave photonic phase shifter based on waveplate rotation [12966-63] 

     
 12966 1K  A graph-based global routing method for single photonic integrated circuit waveguide 

connection [12966-64] 
     

v



 12966 1L  Suppression of time-delayed signature in chaotic signals based on optoelectronic hybrid 
feedbacks [12966-65] 

     
 12966 1M  Optical frequency comb generation by gain-switching a monolithic integrated  

injection-locked DFB laser based on REC technology [12966-66] 
     
 12966 1N  Broadband microwave photonic mixer based on a single dual-drive Mach-Zehnder modulator 

with high image rejection ratio [12966-67] 
     
 12966 1O  Ultra-low-phase-noise Ka band microwave optoelectronic oscillator and its application in 

frequency conversion [12966-68] 
     
 12966 1P  Effects of carrier leakage problem on coherent communications [12966-69] 

     
 12966 1Q  Optical true time delay technique with bidirectional consistency based on unidirectional 

optical amplifier [12966-70] 
     
 12966 1R  High efficiency T-type matched resonant enhanced microwave photonics receiving chip 

[12966-71] 
     
 12966 1S  Reduction of sampling rate in a time-interleaved photonic ADC for RF direct sampling  

[12966-72] 
     
 12966 1T  Microwave pulse signal generation based on an active mode-locking optoelectronic oscillator 

by employing an electric mixer [12966-74] 
     
 12966 1U  Design of MZI electro-optic modulator on lithium niobate heterogeneous integration platforms 

[12966-75] 
     
 12966 1V  Design, fabrication, and characterization of high-Q SION waveguide ring resonators [12966-76] 

     
 12966 1W  Two-dimensional beam steering based on hitless wavelength-selective switch array [12966-77] 

     
 12966 1X  Demonstration of MWP radar by hardware-in-the-loop simulation based on tunable MWP 

generated signal and electric receiving link [12966-79] 
     
 12966 1Y  Multi-wavelength laser array based on REC integrated with silicon-based devices by photonic 

wire bonding [12966-82] 
     
 12966 1Z  Study of different methods in 800G integrated coherent receiver testing [12966-83] 

     
 12966 20  Microwave photonic approach to spatial distance measurement [12966-84] 

     
 12966 21  An implementation of complex-valued matrix-vector multiplication based on MZI array for 

photonic neural networks [12966-85] 
     
 12966 22  Ultra-low temperature-sensitivity optical cable and its application to large-scale microwave 

photonics signal distribution [12966-86] 
     
 12966 23  Non-volatile and ultra-fast photonic vector accelerator with optical phase change materials 

and integrated microcomb [12966-87] 

vi



     
 12966 24  Busyness level-based deep reinforcement learning method for routing, modulation, and 

spectrum assignment of elastic optical networks [12966-90] 
     
 12966 25  An integrated photonics reservoir computing using chaotic semiconductor laser hybrid with 

Si3N4 micro-resonator [12966-93] 
     
 12966 26  Photonic differentiator employing self-induced optical modulation effect [12966-94] 

     
 12966 27  Photonic synthesis based ultra-wide band signal generation [12966-95] 

     
 12966 28  CMOS-compatible low-loss silicon nitride-assisted double-etching silicon O-band edge 

coupler with 180-nm minimum width [12966-96] 
     
 12966 29  Photonics-assisted microwave instantaneous frequency measurement based on  

frequency-power mapping [12966-98] 
     
 12966 2A  Effect of metal/semiconductor contact size on the annealing parameters of ohmic contract 

[12966-99] 
     
 12966 2B  Multi-functional microwave photonic circuit based on thin film lithium niobate platform  

[12966-100] 
     
 12966 2C  Research on the application of optoelectronic oscillators in airborne radar operational 

environment [12966-101] 
     
 12966 2D  Research progress of on-chip linearization methods for microwave photonic systems  

[12966-102] 
     
 12966 2E  Inverse design of high extinction ration narrow-band filters based on silicon nitride multimode 

waveguide Bragg gratings [12966-103] 
     
     

 

vii


