Lecture Notes in Computer Science

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

Moti Yung
Columbia University, New York, NY, USA

13543


https://orcid.org/0000-0001-9619-1558
https://orcid.org/0000-0003-0848-0873

More information about this series at https://link.springer.com/bookseries/558


https://link.springer.com/bookseries/558

Xinxing Xu - Xiaomeng Li -
Dwarikanath Mahapatra - Li Cheng -
Caroline Petitjean - Huazhu Fu (Eds.)

Resource-Efficient
Medical Image Analysis

First MICCAI Workshop, REMIA 2022
Singapore, September 22, 2022
Proceedings

@ Springer



Editors

Xinxing Xu

Institute of High Performance Computing
Singapore, Singapore

Dwarikanath Mahapatra
Inception Institute of Artificial Intelligence
Abu Dhabi, United Arab Emirates

Caroline Petitjean
University of Rouen
Rouen, France

Xiaomeng Li

Hong Kong University of Science
and Technology

Hong Kong, China

Li Cheng
University of Alberta
Edmonton, AB, Canada

Huazhu Fu
Institute of High Performance Computing

Singapore, Singapore

ISSN 0302-9743

Lecture Notes in Computer Science
ISBN 978-3-031-16875-8 ISBN 978-3-031-16876-5 (eBook)
https://doi.org/10.1007/978-3-031-16876-5

ISSN 1611-3349 (electronic)

© The Editor(s) (if applicable) and The Author(s), under exclusive license

to Springer Nature Switzerland AG 2022

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/0000-0003-1449-3072
https://orcid.org/0000-0001-9749-7858
https://orcid.org/0000-0003-0013-5370
https://orcid.org/0000-0003-1105-8083
https://orcid.org/0000-0003-3261-3533
https://orcid.org/0000-0002-9702-5524
https://doi.org/10.1007/978-3-031-16876-5

Preface

The 1st International Workshop on Resource-Efficient Medical Image Analysis
(REMIA 2022) was held on September 22, 2022, in conjunction with the 25th
International Conference on Medical Image Computing and Computer-Assisted
Intervention (MICCAI 2022). This will be the first MICCAI conference hosted in
Southeast Asia. Due to COVID-19, this year it was a hybrid (virtual + in-person)
conference.

Deep learning methods have shown remarkable success in many medical imaging
tasks over the past few years. However, it remains a challenge that current deep
learning models are usually data-hungry, requiring massive amounts of high-quality
annotated data for high performance. Firstly, collecting large scale medical imaging
datasets is expensive and time-consuming, and the regulatory and governance aspects
also raise additional challenges for large scale datasets for healthcare applications.
Secondly, the data annotations are even more of a challenge as experienced and
knowledgeable clinicians are required to achieve high-quality annotations. The
annotation becomes more challenging when it comes to the segmentation tasks. It is
infeasible to adapt data-hungry deep learning models to achieve various medical tasks
within a low-resource situation. However, the vanilla deep learning models usually
have the limited ability of learning from limited training samples. Consequently, to
enable efficient and practical deep learning models for medical imaging, there is a
need for research methods that can handle limited training data, limited labels, and
limited hardware constraints when deploying the model.

The workshop focused on the issues for practical applications of the most
common medical imaging systems with data, label and hardware limitations. It
brought together Al scientists, clinicians, and students from different disciplines and
areas for medical image analysis to discuss the related advancements in the field.
A total of 19 full-length papers were submitted to the workshop in response to
the call for papers. All submissions were double-blind peer-reviewed by at least
three members of the Program Committee. Paper selection was based on
methodological innovation, technical merit, results, validation, and application
potential. Finally, 13 papers were accepted at the workshop and chosen to be included
in this Springer LNCS volume.

We are grateful to the Program Committee for reviewing the submitted papers
and giving constructive comments and critiques, to the authors for submitting



vi Preface

high-quality papers, to the presenters for excellent presentations, and to all the REMIA
2022 attendees from all around the world.
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