
Lecture Notes in Computer Science 13022

Founding Editors

Gerhard Goos
Karlsruhe Institute of Technology, Karlsruhe, Germany

Juris Hartmanis
Cornell University, Ithaca, NY, USA

Editorial Board Members

Elisa Bertino
Purdue University, West Lafayette, IN, USA

Wen Gao
Peking University, Beijing, China

Bernhard Steffen
TU Dortmund University, Dortmund, Germany

Gerhard Woeginger
RWTH Aachen, Aachen, Germany

Moti Yung
Columbia University, New York, NY, USA

https://orcid.org/0000-0001-9619-1558
https://orcid.org/0000-0001-8816-2693


More information about this subseries at http://www.springer.com/series/7412

http://www.springer.com/series/7412


Huimin Ma · Liang Wang · Changshui Zhang ·
Fei Wu · Tieniu Tan · Yaonan Wang ·
Jianhuang Lai · Yao Zhao (Eds.)

Pattern Recognition
and Computer Vision
4th Chinese Conference, PRCV 2021
Beijing, China, October 29 – November 1, 2021
Proceedings, Part IV



Editors
Huimin Ma
University of Science and Technology Beijing
Beijing, China

Changshui Zhang
Tsinghua University
Beijing, China

Tieniu Tan
Chinese Academy of Sciences
Beijing, China

Jianhuang Lai
Sun Yat-Sen University
Guangzhou, Guangdong, China

Liang Wang
Chinese Academy of Sciences
Beijing, China

Fei Wu
Zhejiang University
Hangzhou, China

Yaonan Wang
Hunan University
Changsha, China

Yao Zhao
Beijing Jiaotong University
Beijing, China

ISSN 0302-9743 ISSN 1611-3349 (electronic)
Lecture Notes in Computer Science
ISBN 978-3-030-88012-5 ISBN 978-3-030-88013-2 (eBook)
https://doi.org/10.1007/978-3-030-88013-2

LNCS Sublibrary: SL6 – Image Processing, Computer Vision, Pattern Recognition, and Graphics

© Springer Nature Switzerland AG 2021
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book are
believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors
give a warranty, expressed or implied, with respect to the material contained herein or for any errors or
omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://orcid.org/0000-0001-5383-5667
https://orcid.org/0000-0003-2139-8807
https://orcid.org/0000-0002-8581-9554
https://doi.org/10.1007/978-3-030-88013-2


Preface

Welcome to the proceedings of the 4th Chinese Conference on Pattern Recognition and
Computer Vision (PRCV 2021) held in Beijing, China!

PRCV was established to further boost the impact of the Chinese community in
pattern recognition and computer vision, which are two core areas of artificial intelli-
gence, and further improve the quality of academic communication. Accordingly, PRCV
is co-sponsored by four major academic societies of China: the China Society of Image
and Graphics (CSIG), the Chinese Association for Artificial Intelligence (CAAI), the
China Computer Federation (CCF), and the Chinese Association of Automation (CAA).

PRCV aims at providing an interactive communication platform for researchers
from academia and from industry. It promotes not only academic exchange but also
communication between academia and industry. In order to keep track of the frontier
of academic trends and share the latest research achievements, innovative ideas, and
scientific methods, international and local leading experts and professors are invited to
deliver keynote speeches, introducing the latest advances in theories and methods in the
fields of pattern recognition and computer vision.

PRCV 2021 was hosted by University of Science and Technology Beijing, Beijing
Jiaotong University, and the Beijing University of Posts and Telecommunications. We
received 513 full submissions. Each submission was reviewed by at least three reviewers
selected from the Program Committee and other qualified researchers. Based on the
reviewers’ reports, 201 papers were finally accepted for presentation at the conference,
including 30 oral and 171 posters. The acceptance rate was 39.2%. PRCV took place
during October 29 to November 1, 2021, and the proceedings are published in this
volume in Springer’s Lecture Notes in Computer Science (LNCS) series.

Weare grateful to the keynote speakers, LarryDavis from theUniversity ofMaryland,
USA, Yoichi Sato from the University of Tokyo, Japan, Michael Black from the Max
Planck Institute for Intelligent Systems,Germany, SongchunZhu fromPekingUniversity
and Tsinghua University, China, and Bo Xu from the Institute of Automation, Chinese
Academy of Sciences, China.

We give sincere thanks to the authors of all submitted papers, the ProgramCommittee
members and the reviewers, and the Organizing Committee.Without their contributions,
this conferencewould not have been possible. Special thanks also go to all of the sponsors
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and the organizers of the special forums; their support helped to make the conference a
success. We are also grateful to Springer for publishing the proceedings.

October 2021 Tieniu Tan
Yaonan Wang
Jianhuang Lai

Yao Zhao
Huimin Ma
Liang Wang

Changshui Zhang
Fei Wu
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