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
Gerhard Woeginger

RWTH Aachen, Aachen, Germany
Moti Yung

Columbia University, New York, NY, USA

12355


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

Andrea Vedaldi - Horst Bischof -
Thomas Brox - Jan-Michael Frahm (Eds.)

Computer Vision —
ECCV 2020

16th European Conference
Glasgow, UK, August 23-28, 2020
Proceedings, Part X

@ Springer



Editors

Andrea Vedaldi Horst Bischof’

University of Oxford Graz University of Technology

Oxford, UK Graz, Austria

Thomas Brox Jan-Michael Frahm

University of Freiburg University of North Carolina at Chapel Hill
Freiburg im Breisgau, Germany Chapel Hill, NC, USA

ISSN 0302-9743 ISSN 1611-3349 (electronic)

Lecture Notes in Computer Science

ISBN 978-3-030-58606-5 ISBN 978-3-030-58607-2  (eBook)

https://doi.org/10.1007/978-3-030-58607-2
LNCS Sublibrary: SL6 — Image Processing, Computer Vision, Pattern Recognition, and Graphics

© Springer Nature Switzerland AG 2020

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/0000-0003-1374-2858
https://orcid.org/0000-0002-9096-6671
https://orcid.org/0000-0002-6282-8861
https://doi.org/10.1007/978-3-030-58607-2

Foreword

Hosting the European Conference on Computer Vision (ECCV 2020) was certainly an
exciting journey. From the 2016 plan to hold it at the Edinburgh International
Conference Centre (hosting 1,800 delegates) to the 2018 plan to hold it at Glasgow’s
Scottish Exhibition Centre (up to 6,000 delegates), we finally ended with moving
online because of the COVID-19 outbreak. While possibly having fewer delegates than
expected because of the online format, ECCV 2020 still had over 3,100 registered
participants.

Although online, the conference delivered most of the activities expected at a
face-to-face conference: peer-reviewed papers, industrial exhibitors, demonstrations,
and messaging between delegates. In addition to the main technical sessions, the
conference included a strong program of satellite events with 16 tutorials and 44
workshops.

Furthermore, the online conference format enabled new conference features. Every
paper had an associated teaser video and a longer full presentation video. Along with
the papers and slides from the videos, all these materials were available the week before
the conference. This allowed delegates to become familiar with the paper content and
be ready for the live interaction with the authors during the conference week. The live
event consisted of brief presentations by the oral and spotlight authors and industrial
sponsors. Question and answer sessions for all papers were timed to occur twice so
delegates from around the world had convenient access to the authors.

As with ECCV 2018, authors’ draft versions of the papers appeared online with
open access, now on both the Computer Vision Foundation (CVF) and the European
Computer Vision Association (ECVA) websites. An archival publication arrangement
was put in place with the cooperation of Springer. SpringerLink hosts the final version
of the papers with further improvements, such as activating reference links and sup-
plementary materials. These two approaches benefit all potential readers: a version
available freely for all researchers, and an authoritative and citable version with
additional benefits for SpringerLink subscribers. We thank Alfred Hofmann and
Aliaksandr Birukou from Springer for helping to negotiate this agreement, which we
expect will continue for future versions of ECCV.

August 2020 Vittorio Ferrari
Bob Fisher

Cordelia Schmid

Emanuele Trucco



Preface

Welcome to the proceedings of the European Conference on Computer Vision (ECCV
2020). This is a unique edition of ECCV in many ways. Due to the COVID-19
pandemic, this is the first time the conference was held online, in a virtual format. This
was also the first time the conference relied exclusively on the Open Review platform
to manage the review process. Despite these challenges ECCV is thriving. The con-
ference received 5,150 valid paper submissions, of which 1,360 were accepted for
publication (27%) and, of those, 160 were presented as spotlights (3%) and 104 as orals
(2%). This amounts to more than twice the number of submissions to ECCV 2018
(2,439). Furthermore, CVPR, the largest conference on computer vision, received
5,850 submissions this year, meaning that ECCV is now 87% the size of CVPR in
terms of submissions. By comparison, in 2018 the size of ECCV was only 73% of
CVPR.

The review model was similar to previous editions of ECCV; in particular, it was
double blind in the sense that the authors did not know the name of the reviewers and
vice versa. Furthermore, each conference submission was held confidentially, and was
only publicly revealed if and once accepted for publication. Each paper received at least
three reviews, totalling more than 15,000 reviews. Handling the review process at this
scale was a significant challenge. In order to ensure that each submission received as
fair and high-quality reviews as possible, we recruited 2,830 reviewers (a 130%
increase with reference to 2018) and 207 area chairs (a 60% increase). The area chairs
were selected based on their technical expertise and reputation, largely among people
that served as area chair in previous top computer vision and machine learning con-
ferences (ECCV, ICCV, CVPR, NeurIPS, etc.). Reviewers were similarly invited from
previous conferences. We also encouraged experienced area chairs to suggest addi-
tional chairs and reviewers in the initial phase of recruiting.

Despite doubling the number of submissions, the reviewer load was slightly reduced
from 2018, from a maximum of 8 papers down to 7 (with some reviewers offering to
handle 6 papers plus an emergency review). The area chair load increased slightly,
from 18 papers on average to 22 papers on average.

Conflicts of interest between authors, area chairs, and reviewers were handled lar-
gely automatically by the Open Review platform via their curated list of user profiles.
Many authors submitting to ECCV already had a profile in Open Review. We set a
paper registration deadline one week before the paper submission deadline in order to
encourage all missing authors to register and create their Open Review profiles well on
time (in practice, we allowed authors to create/change papers arbitrarily until the
submission deadline). Except for minor issues with users creating duplicate profiles,
this allowed us to easily and quickly identify institutional conflicts, and avoid them,
while matching papers to area chairs and reviewers.

Papers were matched to area chairs based on: an affinity score computed by the
Open Review platform, which is based on paper titles and abstracts, and an affinity
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score computed by the Toronto Paper Matching System (TPMS), which is based on the
paper’s full text, the area chair bids for individual papers, load balancing, and conflict
avoidance. Open Review provides the program chairs a convenient web interface to
experiment with different configurations of the matching algorithm. The chosen con-
figuration resulted in about 50% of the assigned papers to be highly ranked by the area
chair bids, and 50% to be ranked in the middle, with very few low bids assigned.

Assignments to reviewers were similar, with two differences. First, there was a
maximum of 7 papers assigned to each reviewer. Second, area chairs recommended up
to seven reviewers per paper, providing another highly-weighed term to the affinity
scores used for matching.

The assignment of papers to area chairs was smooth. However, it was more difficult
to find suitable reviewers for all papers. Having a ratio of 5.6 papers per reviewer with a
maximum load of 7 (due to emergency reviewer commitment), which did not allow for
much wiggle room in order to also satisfy conflict and expertise constraints. We
received some complaints from reviewers who did not feel qualified to review specific
papers and we reassigned them wherever possible. However, the large scale of the
conference, the many constraints, and the fact that a large fraction of such complaints
arrived very late in the review process made this process very difficult and not all
complaints could be addressed.

Reviewers had six weeks to complete their assignments. Possibly due to COVID-19
or the fact that the NeurIPS deadline was moved closer to the review deadline, a record
30% of the reviews were still missing after the deadline. By comparison, ECCV 2018
experienced only 10% missing reviews at this stage of the process. In the subsequent
week, area chairs chased the missing reviews intensely, found replacement reviewers in
their own team, and managed to reach 10% missing reviews. Eventually, we could
provide almost all reviews (more than 99.9%) with a delay of only a couple of days on
the initial schedule by a significant use of emergency reviews. If this trend is confirmed,
it might be a major challenge to run a smooth review process in future editions of
ECCV. The community must reconsider prioritization of the time spent on paper
writing (the number of submissions increased a lot despite COVID-19) and time spent
on paper reviewing (the number of reviews delivered in time decreased a lot pre-
sumably due to COVID-19 or NeurIPS deadline). With this imbalance the peer-review
system that ensures the quality of our top conferences may break soon.

Reviewers submitted their reviews independently. In the reviews, they had the
opportunity to ask questions to the authors to be addressed in the rebuttal. However,
reviewers were told not to request any significant new experiment. Using the Open
Review interface, authors could provide an answer to each individual review, but were
also allowed to cross-reference reviews and responses in their answers. Rather than
PDF files, we allowed the use of formatted text for the rebuttal. The rebuttal and initial
reviews were then made visible to all reviewers and the primary area chair for a given
paper. The area chair encouraged and moderated the reviewer discussion. During the
discussions, reviewers were invited to reach a consensus and possibly adjust their
ratings as a result of the discussion and of the evidence in the rebuttal.

After the discussion period ended, most reviewers entered a final rating and rec-
ommendation, although in many cases this did not differ from their initial recom-
mendation. Based on the updated reviews and discussion, the primary area chair then
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made a preliminary decision to accept or reject the paper and wrote a justification for it
(meta-review). Except for cases where the outcome of this process was absolutely clear
(as indicated by the three reviewers and primary area chairs all recommending clear
rejection), the decision was then examined and potentially challenged by a secondary
area chair. This led to further discussion and overturning a small number of preliminary
decisions. Needless to say, there was no in-person area chair meeting, which would
have been impossible due to COVID-19.

Area chairs were invited to observe the consensus of the reviewers whenever
possible and use extreme caution in overturning a clear consensus to accept or reject a
paper. If an area chair still decided to do so, she/he was asked to clearly justify it in the
meta-review and to explicitly obtain the agreement of the secondary area chair. In
practice, very few papers were rejected after being confidently accepted by the
reviewers.

This was the first time Open Review was used as the main platform to run ECCV. In
2018, the program chairs used CMT3 for the user-facing interface and Open Review
internally, for matching and conflict resolution. Since it is clearly preferable to only use
a single platform, this year we switched to using Open Review in full. The experience
was largely positive. The platform is highly-configurable, scalable, and open source.
Being written in Python, it is easy to write scripts to extract data programmatically. The
paper matching and conflict resolution algorithms and interfaces are top-notch, also due
to the excellent author profiles in the platform. Naturally, there were a few kinks along
the way due to the fact that the ECCV Open Review configuration was created from
scratch for this event and it differs in substantial ways from many other Open Review
conferences. However, the Open Review development and support team did a fantastic
job in helping us to get the configuration right and to address issues in a timely manner
as they unavoidably occurred. We cannot thank them enough for the tremendous effort
they put into this project.

Finally, we would like to thank everyone involved in making ECCV 2020 possible
in these very strange and difficult times. This starts with our authors, followed by the
area chairs and reviewers, who ran the review process at an unprecedented scale. The
whole Open Review team (and in particular Melisa Bok, Mohit Unyal, Carlos
Mondragon Chapa, and Celeste Martinez Gomez) worked incredibly hard for the entire
duration of the process. We would also like to thank René Vidal for contributing to the
adoption of Open Review. Our thanks also go to Laurent Charling for TPMS and to the
program chairs of ICML, ICLR, and NeurIPS for cross checking double submissions.
We thank the website chair, Giovanni Farinella, and the CPI team (in particular Ashley
Cook, Miriam Verdon, Nicola McGrane, and Sharon Kerr) for promptly adding
material to the website as needed in the various phases of the process. Finally, we thank
the publication chairs, Albert Ali Salah, Hamdi Dibeklioglu, Metehan Doyran, Henry
Howard-Jenkins, Victor Prisacariu, Siyu Tang, and Gul Varol, who managed to
compile these substantial proceedings in an exceedingly compressed schedule. We
express our thanks to the ECVA team, in particular Kristina Scherbaum for allowing
open access of the proceedings. We thank Alfred Hofmann from Springer who again
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serve as the publisher. Finally, we thank the other chairs of ECCV 2020, including in
particular the general chairs for very useful feedback with the handling of the program.

August 2020 Andrea Vedaldi
Horst Bischof

Thomas Brox

Jan-Michael Frahm
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