PROCEEDINGS OF SPIE

Optoelectronic Imaging and
Multimedia Technology X

Qionghai Dai
Tsutomu Shimura
Zhenrong Zheng
Editors

15-16 October 2023
Beijing, China

Sponsored by
SPIE
COS—Chinese Optical Society

Cooperating Organizations

Tsinghua University (China) * Peking University (China) « University of Science and Technology of China (China) * Zhejiang
University (China) e Tianjin University (China) e Beijing Institute of Technology (China) « Beijing University of Posts and
Telecommunications (China) ¢ Nankai University (China) ¢« Changchun University of Science and Technology (China)
University of Shanghai for Science and Technology (China) ¢ Capital Normal University (China) ¢ Huazhong University of
Science and Technology (China) ¢ Beijing Jiaotong University (China) ¢ China Jiliang University (China) ¢ Shanghai Institute
of Optics and Fine Mechanics, CAS (China) « Changchun Institute of Optics, Fine Mechanics and Physics, CAS (China)
Institute of Semiconductors, CAS (China) ¢ Institute of Optics and Electronics, CAS (China) e Institute of Physics, CAS (China)
* Shanghai Institute of Technical Physics, CAS (China) ¢ China Insfrument and Control Society (China) « Optical Society of
Japan (Japan) * Optical Society of Korea (Republic of Korea) ¢ Australian and New Zealand Optical Society » Optics and
Photonics Society of Singapore (Singapore)  European Optical Society

Supporting Organizations
China Association for Science and Technology (CAST)
Department of Information of National Nature Science Foundation, China (NSFC)

Published by
SPIE

Volume 12767

Proceedings of SPIE 0277-786X, V. 12767

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

Optoelectronic Imaging and Multimedia Technology X, edited by Qionghai Dai,
Tsutomu Shimura, Zhenrong Zheng, Proc. of SPIE Vol. 12767, 1276701
© 2023 SPIE - 0277-786X - doi: 10.1117/12.3020493

Proc. of SPIE Vol. 12767 1276701-1



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 Optoelectronic Imaging and Multimedia Technology X, edited by
Qionghai Dai, Tsutomu Shimura, Zhenrong Zheng, Proc. of SPIE 12767, Seven-digit Article CID Number
(DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510667839
ISBN: 9781510667846 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, 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.

SPIE. Csrary

SPIEDigitallibrary.org

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

Proc. of SPIE Vol. 12767 1276701-2



Contents

vii Symposium Committees
Xi Conference Committee

LIGHT-FIELD IMAGING

12767 02 End-to-end metasurface inverse design for NIR computational imaging (Invited Paper)
[12767-1]

12767 03 Multi-cost loss-based disparity estimation network from light field [12767-2]

12767 04 A learning-based method using data augmentation for light field salient object detection
[12767-3]

12767 05 Theoretical study on the regulation of transmission properties of two-dimensional optical
lattices [12767-4]
SPECTRAL IMAGING

12767 06 Principle of multi-focus infrared image fusion and definition quality parameter evaluation
algorithm (Invited Paper) [12767-5]

12767 07 Grade classification of Alzheimer's disease using hyperspectral ophthalmoscope images
[12767-7]

12767 08 Research on visual SLAM system based on near-infrared perception [12767-8]

12767 09 Spectral-spatial adaptive transformer model for hyperspectral image classification [12767-9]

12767 0A Spectral detection adversary for confronting against spectral-based object detection
[12767-10]

12767 0B Full-Stokes image reconstruction without polarimetric calibration using a FIRNet [12767-27]
3D IMAGING

12767 0C High-speed all-in-focus 3D imaging technology based on the liquid lens focus scanning
(Invited Paper) [12767-11]

12767 0D Dynamic projection mapping for non-planar objects with a variable focus lens [12767-12]

Proc. of SPIE Vol. 12767 1276701-3



12767 OE

A binocular vision cooperative measurement method with line structured light [12767-13]

12767 OF Research on 3D temperature field reconstruction method based on fusion of structured light
imaging and infrared thermography [12767-15]

12767 0G Confidence interval guided single photon LIDAR depth imaging [12767-16]
ADAPTIVE OPTICS

12767 OH Microlens array wavefront measurement based on transport of intensity equation and hybrid
Gerchberg and Saxton iteration (Invited Paper) [12767-17]

12767 Ol Atmospheric turbulence profiling in Korea with SLODAR [12767-18]

12767 0J Reconstruction error analysis in LGS tomography for adaptive optics applications [12767-19]
MICROSCOPY AND INTELLIGENT IMAGING

12767 OM Point spread function engineering based on wavefront phase modulation [12767-22]

12767 00 Effective caustics simulation for real-time rendering applications [12767-24]
INTELLIGENT IMAGING

12767 0Q Federative rendering model [12767-26]
POSTER SESSION

12767 OT Exploration of neural network approaches in tasks of the face liveness detection in biometrical
video monitoring systems [12767-14]

12767 OU Pixel super-resolved holography with complementary patterns [12767-31]

12767 OV Research on fruit picking recognition based on deep learning [12767-32]

12767 OW 3D LiDAR localization and mapping method incorporating inertial measurement unit
[12767-33]

12767 0X Image-free classification via few-shot learning [12767-35]

Proc. of SPIE Vol. 12767 1276701-4



12767 OY

12767 01

12767 10

12767 11

12767 15

12767 18

12767 19

12767 1A

12767 1B

12767 1D

12767 1E

12767 1F

12767 1G

12767 1H

12767 11

12767 1J

12767 1K

12767 1L

12767 1M

12767 1N

Research on unsupervised learning-based image stitching [12767-36]

Small object detection for mobile behavior recognition based on Wasserstein distance and
partial convolution [12767-37]

Camera calibration method based on improved DLT algorithm [12767-38]
Deep-learning-based CASSI reconstruction with optical aberration correction [12767-39]
A hierarchical image matching method for incremental SFM [12767-43]

Snapshot compressive hyperspeciral imaging via polarization conversion metasurface
[12767-46]

Fusion-based infrared single-pixel imaging [12767-47]

Variable waist of angular Gaussian distribution laser beam shaping system with intensity and
wavefront control [12767-48]

Spectral-attention transformer for single-pixel multispectral reconstruction [12767-49]

Research on sub-pixel shift-based super-resolution imaging by introducing wave-front coding
technique [12767-51]

Diagnosis and survival prediction of colorectal cancer using deep learning from the
histopathological HE images [12767-52]

Joint layout, object pose, and mesh reconstruction method from scanned point clouds with
restoration of missing points [12767-53]

Neural processor architecture design for CNN processing acceleration [12767-54]
3D-scanning system based on monocular vision [12767-55]

Parametric scene model for geometry restoration using differential rendering method
[12767-56]

Photon maps acceleration with octree of hash tables [12767-57]

Avutomatic building of annotated image datasets for training neural networks [12767-58]
Optical properties reconstruction with differentiable rendering [12767-59]

The vehicle color recognition based on enhanced Yolov5 neural network [12767-60]

Two-phase single-image deraining method via sparse blind detection and image inpainting
[12767-61]

Proc. of SPIE Vol. 12767 1276701-5



vi

12767 10 Image denoising via multi-scale spatial frequency domain convolutional neural network
Noise-Net [12767-62]

12767 1P Airborne hyperspectral camera control and data storage system design [12767-63]
DIGITAL POSTER SESSION

12767 1R An approach to data fusion with the possibility of combined analysis in the time and frequency
domain [12767-6]

12767 1S Development of an embedded system for recognizing the position of objects during automatic
mounting of semiconductor crystals on a substrate [12767-30]

12767 17 An approach for recognizing surface defects in products with a complex helical shape
[12767-65]

12767 1U Visible watermarks inpainting using deep learning for multimedia application [12767-66]

12767 1V Image inpainting with deep adaptive generative models for multimedia computing [12767-67]

Proc. of SPIE Vol. 12767 1276701-6



Symposium Committees

Symposium Chairs

Bernard Kress, President, SPIE (United States) and Google
(United States)

Qihuang Gong, Honorary President, Chinese Optical Society (Chinal)
and Peking University (China)

General Chairs

Ying Gu, President, Chinese Optical Society (China) and Chinese
People’s Liberation Army General Hospital (China)

Wengqing liu, Vice President, Chinese Optical Society (China) and
Anhui Institute of Optics and Fine Mechanics (China)

Technical Program Chairs

Zejin Liv, Vice President, Chinese Optical Society (China) and

National University of Defense Technology (China)
Xiangang Luo, Institute of Optics and Electronics (China)
Xingde Li, Johns Hopkins University (United States)

Technical Program Co-chairs

Wei Huang, Northwestern Polytechnical University (China)
Guobin Fan, China Academy of Engineering Physics (China)
Qingming Luo, Hainan University (China)

Ninghua Zhu, Institute of Semiconductors (China)

Fengyi Jiang, Nanjing University (China)

Organizing Committee

Suotang lJia, Vice President, Chinese Optical Society (China) and
Shanxi University (China)

Xiaomin Ren, Vice President, Chinese Optical Society (China) and
Beijing University of Posts and Telecommunications (China)

Wenjie Wang, Vice President, Chinese Optical Society (China) and
Sunny Ogptical Technology (Group) Company, Ltd. (China)

Jianda Shao, Vice President, Chinese Optical Society (China) and
Shanghai Institute of Optics and Fine Mechanics (China)

Hong lJin, Vice President, Chinese Optical Society (China) and
Changchun Institute of Optics, Fine Mechanics and Physics (China)

vii

Proc. of SPIE Vol. 12767 1276701-7



Yunquan Liv, Vice President, Chinese Optical Society (China) and
Peking University (China)

Xinliang Zhang, Xidian University (China)

Yanging Lu, Nanjing University (China)

Chuanfeng Li, University of Science and Technology of China (China)

Wei Hao, Xi'an Institute of Optics and Precision Mechanics (China)

Qun Hao, Changchun University of Science and Technology (China)

Yidong Huang, Tsinghua University (China)

Yongtian Wang, Beijing Institute of Technology (China)

Xiaocong Yuan, Shenzhen University (Chinal)

Limin Tong, Zhejiang University (China)

Xiaoying Li, Tianjin University (China)

Yan Li, Peking University (China)

Jianxin Chen, Fujian Normal University (China)

Weiwei Liu, Nankai University (China)

Jian Wang, Huazhong University of Science and Technology (China)

Secretaries-General

Xu Liv, Secretary General, Chinese Optical Society (China) and
Zhejiang University (China)

Bo Gu, Deputy Secretary General, Chinese Optical Society (China)

Hong Yang, Deputy Secretary General, Chinese Optical Society
(China) and Peking University (China)

Tianrui Zhai, Deputy Secretary General, Chinese Optical Society
(China) and Beijing University of Technology (China)

Local Organizing Committee Chair

Xu Liv, Secretary General, Chinese Optical Society (China) and
Zhejiang University (China)

Local Organizing Committee Co-chairs

Hong Yang, Deputy Secretary General, Chinese Optical Society
(China) and Peking University (China)

Yuhong Wan, Beijing University of Technology (Chinal)

Liquan Dong, Beijing Institute of Technology (China)

Local Organizing Committee
Wei Xiong, Chinese Optical Society (China)

Yu Xiang, Peking University (Chinal)
Yong Zeng, Beijing University of Technology (China)

viii

Proc. of SPIE Vol. 12767 1276701-8



Nan Zhang, Beijing Institute of Technology (China)
Ruiqing Jia, Chinese Optical Society (China)

Xiao Li, Chinese Optical Society (China)

Jianxin Sun, Chinese Optical Society (China)

Technical Organizing Committee

Hossein Asghari, Loyola Marymount University (United States)

Liangcai Cao, Tsinghua University (China)

P. Scott Carney, The Institute of Optics, University of Rochester
(United States)

Benyong Chen, Zhejiang Sci-Tech University (Chinal)

Qionghai Dai, Tsinghua University (China)

Gerd Ehret, Physikalisch-Technische Bundesanstalt (Germany)

Xinyu Fan, Shanghai Jiao Tong University (China)

Zheyu Fang, Peking University (China) and Rice University
(United States)

Ying Gu, Chinese People’s Liberation Army General Hospital (Chinal)

Sen Han, University of Shanghai for Science and Technology (China)
and Suzhou H&L Instruments LLC (China)

Ingmar Hartl, Deutsches Elekironen-Synchrotron (Germany)

Qiongyi He, Peking University (China)

Werner Hofmann, Deutfsches Patent- und Markenamt (Germany)

Minghui Hong, Xiamen University (China)

Shibin Jiang, AdValue Photonics, Inc. (United States)

Tina Kidger, Kidger Optics Associates (United Kingdom)

Chang-Seok Kim, Pusan National University (Korea, Republic of)

Dai-Sik Kim, Ulsan National Institute of Science and Technology
(Korea, Republic of)

Chuan-Feng Li, University of Science and Technology of China
(China)

Xingde Li, Johns Hopkins University (United States)

Ming Li, Institute of Semiconductors (Chinal)

Baojun Li, Jinan University (China)

Wei Li, Institute of Semiconductors (China)

Jun Liv, Shanghai Institute of Optics and Fine Mechanics (China)

Qingming Luo, Hainan University (China)

Ting-Chung Poon, Virginia Polytechnic Institute and State University
(United States)

Yuji Sano, Institute for Molecular Science (Japan) and Osaka
University (Japan)

Kebin Shi, Peking University (China)

Nuannuan Shi, Institute of Semiconductors (China)

Tsutomu Shimura, The University of Tokyo (Japan)

Samuel Stranks, University of Cambridge (United Kingdom)

Takuo Tanaka, RIKEN (Japan)

Proc. of SPIE Vol. 12767 1276701-9



Masahiko Tani, University of Fukui (Japan)

Limin Tong, Zhejiang University (China)

Kazumi Wada, Massachusetts Institute of Technology (United States)

Yongtian Wang, Beijing Institute of Technology (China)

Jianpu Wang, Nanjing University of Technology (China)

Ting Wang, Institute of Physics (China)

Rengmao Wu, Zhejiang University (China)

Rongshi Xiao, Beijing University of Technology (China)

Minghong Yang, Wuhan University of Technology (China)

Jianhua Yao, Zhejiang University of Technology (China)

Hiroshi Yoshikawa, Nihon University (Japan)

Changyuan Yu, The Hong Kong Polytechnic University
(Hong Kong, China)

Xiao-Cong Yuan, Shenzhen University (China)

Jianzhong Zhang, Harbin Engineering University (China)

Xuping Zhang, Nanjing University (China)

Xinliang Zhang, Wuhan National Research Centre for Optoelectronics
(China)

Cunlin Zhang, Capital Normal University (China)

Xi-Cheng Zhang, The Institute of Optics, University of Rochester
(United States)

Zhenrong Zheng, Zhejiang University (Chinaq)

Haizheng Zhong, Beijing Institute of Technology (China)

Changhe Zhou, Jinan University (China)

Zhiping Zhou, Peking University (China)

Rui Zhu, Peking University (China)

Dan Zhu, Huazhong University of Science and Technology (China)

Proc. of SPIE Vol. 12767 1276701-10



Conference Committee

Conference Chairs

Qionghai Dai, Tsinghua University (Chinal)
Tsutomu Shimura, The University of Tokyo (Japan)
Zhenrong Zheng, Zhejiang University (China)

Conference Program Committee

Moshe Ben-Ezra, MIT Media Laboratory (United States)

Liheng Bian, Beijing Institute of Technology (China)

Xudong Chen, National University of Singapore (Singapore)

Ya Cheng, Shanghai Institute of Optics and Fine Mechanics (China)

Jingtao Fan, Tsinghua University (China)

Jinwei Gu, SenseTime Research (United States)

Yo-Sung Ho, Gwangju Institute of Science and Technology
(Korea, Republic of)

Bormin Huang, University of Wisconsin-Madison (United States)

Ivo lhrke, Institut National de Recherche en Informatique et en
Automatique (France)

Yoshiaki Kanamori, Tohoku University (Japan)

Chung-Chieh Kuo, The University of Southern California
(United States)

Kyros N. Kutulakos, University of Toronto (Canada)

Wangqing Li, University of Wollongong (Australia)

Xing Lin, University of California, Los Angeles (United States)

Yuan Luo, National Taiwan University (Taiwan)

Evan Y. Peng, The University of Hong Kong (Hong Kong, China)

Imari Sato, National Institute of Informatics (Japan) and Tokyo
Institute of Technology (Japan)

Yoichi Sato, The University of Tokyo (Japan)

Yoav Yosef Schechner, Technion-lsrael Institute of Technology (Israel)

John 1. T. Sheridan, University College Dublin (Ireland)

Guangming Shi, Xidian University (China)

Guohai Situ, Shanghai Institute of Optics and Fine Mechanics (China)

Jinli Suo, Tsinghua University (China)

Lei Tian, Boston University (United States)

Gordon Wetzstein, Stanford University (United States)

Feng Wu, University of Science and Technology of China (China)

Bo Yang, University of Shanghai for Science and Technology (China)

Jingyi Yu, ShanghaiTech University (China)

Xiaolin Zhang, Shanghai Institute of Microsystem and Information
Technology (China)

Xi

Proc. of SPIE Vol. 12767 1276701-11



Proc. of SPIE Vol. 12767 1276701-12



