2021 International Conference on Optical
Instruments and Technology

Optical Communication and
Optical Signal Processing

Jian Chen

Yi Dong

Shilong Pan

Yang Qiv

Fabien Bretenaker
Editors

8-10 April 2022
Online Only, China

Sponsored by
CIS — China Instrument and Conftrol Society (China)

Cosponsored and Published by
SPIE

Volume 12278



The papers in this volume were part of the technical conference cited on the cover and fitle 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 2021 International Conference on Optical Instruments and Technology:
Optical Communication and Optical Signal Processing, edited by Jian Chen, Yi Dong,
Fabien Bretenaker, Shilong Pan, Yang Qiu, Proc. of SPIE 12278, Seven-digit Arficle CID Number
(DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510655614
ISBN: 9781510655621 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2022 Society of Photo-Optical Insfrumentation 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 af the time of publication. Ufilization 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, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscripf.



Contents

vii Symposium Committee
iX Conference Committee
xiii Infroduction
XV Organizers
OPTICAL COMMUNICATION AND OPTICAL SIGNAL PROCESSING |
12278 02 Millimeter-level high range resolution radar imaging enabled by optically injected
semiconductor lasers (Invited Paper) [12278-24]
12278 03 Chaotic physical security scheme based on variational auto-encoder for OFDM-PON
(Invited Paper) [12278-23]
OPTICAL COMMUNICATION AND OPTICAL SIGNAL PROCESSING I
12278 04 Bayesian filter-based dynamic joint estimation of carrier frequency offset and linear phase
noise for CO-OFDM systems (Invited Paper) [12278-3]
12278 05 Single-lane 200G+ high speed optical fransmission using single-DAC for data center
interconnects (Invited Paper) [12278-8]
12278 06 Demonsiration of real-time full-duplex photonic-assisted mm-wave communication in
Ka-band based on the narrow-band envelope detector [12278-9]
12278 07 The performance research of ADMIN detection algorithm for MDL-impaired mode division
multiplexing fiber fransmission [12278-62]
OPTICAL COMMUNICATION AND OPTICAL SIGNAL PROCESSING lli
12278 08 Accurate resistance measurement of composite materials for flexible devices (Invited Paper)
[12278-5]
12278 09 High-power DFB semiconductor laser array (Invited Paper) [12278-31]



OPTICAL COMMUNICATION AND OPTICAL SIGNAL PROCESSING IV

12278 0A A rotated QAM based DMT scheme for underwater optical wireless communication system
(Invited Paper) [12278-11]

12278 OB Gsnake: a lightweight SNR optimization algorithm for practical optical camera communication
(Invited Paper) [12278-44]

OPTICAL COMMUNICATION AND OPTICAL SIGNAL PROCESSING V

12278 0C Highly coherent linearly-swept fiber laser based on composite optical phase-locked loop
[12278-45]

OPTICAL COMMUNICATION AND OPTICAL SIGNAL PROCESSING VI

12278 0D Photonic microwave generation based on semiconductor laser and its applications
(Invited Paper) [12278-22]

POSTER SESSION

12278 OE Generation of random-hopped LFM signal based on optical injection in a DFB laser [12278-1]

12278 OF 10 Gbps PAM4 transmission for fiber wireless access in Ka-band based on long short-term
memory neural network equalizer [12278-2]

12278 0G Research on dual-wavelength DFB laser with grating reflector [12278-7]

12278 OH Optimization of EDFA position for high speed short reach PAM4 optical fiber communication
systems [12278-10]

12278 0l Unsupervised-learning neural network for fiber nonlinearity compensation [12278-13]

12278 0J Extended Kalman-particle filter-based phase noise compensation for CO-OFDM systems
[12278-14]

12278 OK A novel probabilistic shaping method based on optimized chaotic sequence bit-operation
[12278-15]

12278 OL Design of multi-channel piezoresistive measurement system based on time division multiplex

transmission for neural network training [12278-19]

12278 OM Adversarial learning-based knowledge distillation for optical performance monitoring in 7 core
fiber [12278-25]



12278 ON

12278 00

12278 OP

12278 0Q

12278 OR

12278 0S

12278 OT

12278 OU

12278 OV

12278 OWs

Photonics-aided 0.3-THz wireless transmission based on digital sub-carrier multiplexing
[12278-26]

Research on the effect of key system parameters on linewidth tolerance of space coherent
optical communication [12278-35]

Continuously bandwidth-tunable nonlinear polarization rotation mode-locked fiber laser
[12278-36]

Microwave photonics beamforming for 5G [12278-41]

Investigation on the linewidth tolerance of the space coherent laser communication system
under atmospheric turbulence [12278-46]

Wavelength switchable mode-locked fiber laser using optical switch [12278-47]

Three-wavelength mode converter based on three-cascaded tilted sampled Bragg gratings
[12278-50]

A multi-chirped lidar system for simultaneous detection of distance, velocity and direction
[12278-59]

Microwave angle-of-arrival measurement utilizing photonic real-time Fourier transformation
[12278-60]

High-resolution and wideband optical vector analysis using optical FMCW and fixed low-
frequency detection [12278-61]





