
Lecture Notes in Computer Science 11492

Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board Members

David Hutchison
Lancaster University, Lancaster, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Friedemann Mattern
ETH Zurich, Zurich, Switzerland

John C. Mitchell
Stanford University, Stanford, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

C. Pandu Rangan
Indian Institute of Technology Madras, Chennai, India

Bernhard Steffen
TU Dortmund University, Dortmund, Germany

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA



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

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


Albert C. S. Chung • James C. Gee •

Paul A. Yushkevich • Siqi Bao (Eds.)

Information Processing
in Medical Imaging
26th International Conference, IPMI 2019
Hong Kong, China, June 2–7, 2019
Proceedings

123



Editors
Albert C. S. Chung
Department of Computer Science
and Engineering
The Hong Kong University of Science
and Technology
Hong Kong, China

James C. Gee
Department of Radiology
University of Pennsylvania
Philadelphia, PA, USA

Paul A. Yushkevich
Department of Radiology
University of Pennsylvania
Philadelphia, PA, USA

Siqi Bao
Department of Natural Language Processing
Baidu Inc.
Shenzhen, China

ISSN 0302-9743 ISSN 1611-3349 (electronic)
Lecture Notes in Computer Science
ISBN 978-3-030-20350-4 ISBN 978-3-030-20351-1 (eBook)
https://doi.org/10.1007/978-3-030-20351-1

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/0000-0003-4400-9261
https://orcid.org/0000-0002-2258-0187
https://orcid.org/0000-0001-8543-4016
https://orcid.org/0000-0003-3885-125X
https://doi.org/10.1007/978-3-030-20351-1


Preface

The 26th biennial international conference on Information Processing in Medical
Imaging (IPMI) was held during June 2–7, 2019, at The Hong Kong University of
Science and Technology, Hong Kong. The first IPMI meeting in 1969 took place in
Brussels, organized by a group of young researchers who worked on the use of
computers in nuclear medicine. In 1973, IPMI crossed the Atlantic to Boston (Cam-
bridge), and the meeting’s site has since alternated between Europe and the United
States. IPMI 2019 broke new ground as the conference’s first appearance in Asia, a
continent that is ascendant on the global stage and is already a primary source of the
young talent whose careers and development IPMI specifically strives to foster. This
edition of the meeting also celebrated the 50th year of IPMI conference and its
enduring impact on the field.

This year, 229 full paper submissions were received. Of these, 25 papers were
accepted as oral presentations and 43 papers were selected for posters, resulting in an
acceptance rate of 30%. Submissions underwent a double-blind review by three
members of the Scientific Committee, who evaluated the clarity, novelty, method-
ological development, quality of evaluation, and clinical relevance of each paper. The
Paper Selection Committee met in February to select papers for the scientific program
based on the reviewers’ detailed comments, rankings, and recommendations, and its
independent judgment of the merits of each paper. A total of 68 papers were accepted
and divided into 13 single-track oral and two poster presentation sessions, respectively.
The breadth of the topics covered in IPMI 2019 reveals a diverse spectrum of exciting
developments in medical imaging, including reconstruction, segmentation, registration,
connectivity, disease modeling and prediction, shape analysis, functional and white
matter imaging, computer-aided diagnosis, and other related topics.

IPMI meetings are renowned for cultivating a vibrant atmosphere in which in-depth
academic exchange and community spirit are fostered. This year, the conference was
attended by 141 participants, all of whom contributed to small study groups. Now a
hallmark feature of IPMI, study groups are assigned and discuss papers selected for oral
presentation, then help lead the discussion of the work at its presentation. Each talk was
allotted a nominal amount of time on the schedule but discussion length was unre-
stricted and at the discretion of the session chair. The poster presentation sessions were
also programmed to offer ample opportunity for interactive and in-depth discussion.
Conference attendees enjoyed both social and sporting activities—including the Dra-
gon’s Back hike, Peak Circle Walk, a boat trip to Sharp Island, competitive athletic
games, and the beloved IPMI choir—during the afternoons of conference day 3 and 4.

The keynote session featured two presentations: the first led by Drs. Stephen Pizer,
Kenan Professor at the University of North Carolina at Chapel Hill, and James Duncan,
Ebenezer K. Hunt Professor at Yale University, who celebrated the 50th year of IPMI
by reviewing its illustrious past (including the third and 15th meetings organized by
Steve and Jim, respectively); and the second by Dr. Xiaodong Tao, CEO of iFLYTEK



Health, who provided a glimpse of the meeting’s future as represented by one country’s
ambitions, namely, China, in medical imaging artificial intelligence. The François
Erbsmann Prize is awarded to a young scientist of age 35 or below, who is the first
author of a paper, giving his/her first oral preparation at IPMI. This year, 22 of the 25
oral presenters were eligible for the prize. Once again, scholarships were offered to
promote participation from minorities, women, and other underrepresented groups.

The meeting would not have been possible without the significant contributions and
generous support from our dedicated colleagues at universities, foundations, and
industry. We are particularly grateful for the financial sponsorship provided by the
following organizations:

The Hong Kong University of Science and Technology
University of Pennsylvania
Croucher Foundation
K. C. Wong Education Foundation
National Institute of Biomedical Imaging and Bioengineering
National Institutes of Health
United Imaging Intelligence
Imsight Medical Technology Company Limited
Springer Nature
International Business Machines

The IPMI 2019 chairs would like to thank the Scientific Committee members for
their essential reviewing work, the Paper Selection Committee members for their
critical role in forming the meeting’s scientific program, previous IPMI organizers,
especially Martin Styner and Marc Niethammer, for sharing their experiences, Sharon
Chiu for her invaluable administrative support, and our research group members
(Jierong Wang, Tony Mok, Ziyi He, Yongxiang Huang, Han Zhang, Yishuo Zhang,
Rongzhao Zhang, Pei Wang, and Colin Tsang) for their dedicated assistance in every
aspect of the meeting.

By strengthening the connection of IPMI to the research community in Asia, the
2019 meeting in Hong Kong represented an exciting new chapter for the conference.
We are delighted to have organized and served as hosts of IPMI 2019, and applaud the
excellence of all of the work that appeared at the meeting and is documented in this
volume.

June 2019 Albert Chung
James Gee

Paul Yushkevich
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