
Lecture Notes in Computer Science 11901

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/0000-0001-8816-2693


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

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


Yao Zhao • Nick Barnes •

Baoquan Chen • Rüdiger Westermann •

Xiangwei Kong • Chunyu Lin (Eds.)

Image
and Graphics
10th International Conference, ICIG 2019
Beijing, China, August 23–25, 2019
Proceedings, Part I

123



Editors
Yao Zhao
Beijing Jiaotong University
Beijing, China

Nick Barnes
The Australian National University
Canberra, Australia

Baoquan Chen
Peking University
Beijing, China

Rüdiger Westermann
The Technical University of Munich
Munich, Bayern, Germany

Xiangwei Kong
Zhejiang University
Hangzhou, China

Chunyu Lin
Beijing Jiaotong University
Beijing, China

ISSN 0302-9743 ISSN 1611-3349 (electronic)
Lecture Notes in Computer Science
ISBN 978-3-030-34119-0 ISBN 978-3-030-34120-6 (eBook)
https://doi.org/10.1007/978-3-030-34120-6

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

© Springer Nature Switzerland AG 2019
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/0000-0002-0851-6752
https://orcid.org/0000-0003-2847-0349
https://doi.org/10.1007/978-3-030-34120-6


Preface

We would like to present the proceedings of the 10th International Conference on
Image and Graphics (ICIG 2019), held in Beijing, China, during August 23–25, 2019.

The China Society of Image and Graphics (CSIG) has hosted this series of ICIG
conferences since 2000. ICIG is a biennial conference organized by the CSIG, focusing
on innovative technologies of image, video, and graphics in processing and fostering
innovation, entrepreneurship, and networking. This time, the conference was organized
by Tsinghua University, Peking University, and Institute of Automation, CAS. Details
about the past nine conferences, as well as the current one, are as follows:

Conference Place Date Submitted Proceeding

First (ICIG 2000) Tianjin, China August 16–18 220 156
Second (ICIG 2002) Hefei, China August 15–18 280 166
Third (ICIG 2004) Hong Kong, China December 17–19 460 140
4th (ICIG 2007) Chengdu, China August 22–24 525 184
5th (ICIG 2009) Xi’an, China September 20–23 362 179
6th (ICIG 2011) Hefei, China August 12–15 329 183
7th (ICIG 2013) Qingdao, China July 26–28 346 181
8th (ICIG 2015) Tianjin, China August 13–16 345 170
9th (ICIG 2017) Shanghai, China September 13–15 370 172
10th (ICIG 2019) Beijing, China August 23–25 384 183

This time, the proceedings are published by Springer in the LNCS series. At ICIG
2019, 384 submissions were received, and 183 papers were accepted. To ease in the
search of a required paper in these proceedings, the 161 regular papers have been
arranged into different sections. Another 22 papers forming a special topic are included
at the end.

Our sincere thanks to all the contributors, who came from around the world to
present their advanced work at this event. Special thanks go to the members of the
Technical Program Committee, who carefully reviewed every single submission and
made their valuable comments for improving the accepted papers. The proceedings
could not have been produced without the invaluable efforts of the publication chairs,
the web chairs, and a number of active members of CSIG.

September 2019 Yao Zhao
Nick Barnes

Baoquan Chen
Rüdiger Westermann

Xiangwei Kong
Chunyu Lin
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