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Preface

The Eurographics Symposia and Workshops on Rendering (EGSR) have a long and rich history, this proceeding
covering the 32nd edition of the event. The topics of interest to EGSR not only include long standing rendering
problems such as light transport simulation and material modeling, but also emerging and multi-disciplinary top-
ics such as neural rendering, inverse and differentiable rendering, computational photography and image editing,
perception of synthetic images, to name a few.

This year, 52 papers were submitted to EGSR. Each paper has been reviewed by three members of the International
Program Committee (IPC), which was formed of 46 researchers from Europe, North America, Asia, New Zealand.
After receiving their reviews, authors were invited to submit a rebuttal to address any misunderstanding or factual
errors. The three reviewers assigned to each paper then engaged in a discussion to reach a decision among four
possibilities: accept to the Computer Graphics Forum with minor revision, accept only to the symposium, refer to
Computer Graphics Forum with major revision, or reject. After a second round of reviews, 14 papers were accepted
to Computer Graphics Forum (27%), 2 were referred to Computer Graphics Forum with major revision yet invited to
be presented at the symposium, 19 were accepted to be presented at the symposium but not published in Computer
Graphics Forum, and 17 were rejected. We also invited a paper already published in Computer Graphics Forum to
be presented at the symposium, yielding a rich program of 36 talks.

We deeply thank all contributors to this successful symposium. First and foremost, the authors of all submissions
that covered a wide range of topics representative of the breadth and depth of rendering research. We also thank all
members of the International Program Committee for their dedication in maintaining the high evaluation standards
of EGSR, as well as the two keynote speakers, Jon Barron and Roland Fleming, for agreeing to give insightful
talks that greatly complemented the scientific program. We thank the EGSR steering committee for their timely
guidance, as well as past chairs for the valuable advice contained in their reports. We deeply thank the conference
chairs Pascal Grittmann, Gurprit Singh and Philipp Slusallek for their responsive organization of the event, as well
as Elmar Eisemann for chairing the selection of the EGSR awards. And last but not least, we are extremely grateful
to Stefanie Behnke for all the assistance she provided over the submission and publication process.

Adrien Bousseau and Morgan McGuire



International Programme Committee

Agrawala, Maneesh - Stanford University

Barla, Pascal - Inria

Brown, Rachel - NVIDIA

Chaurasia, Gaurav - Oculus

Deschaintre, Valentin - Imperial College London, Adobe Research
Didyk, Piotr - University of Lugano

Dischler, Jean-Michel - Université de Strasbourg

Dong, Yue - Microsoft Research Asia

Frisvad, Jeppe Revall - Technical University of Denmark
Gkioulekas, Ioannis - Carnegie Mellon University

Gruson, Adrien - McGill University

Giinther, Tobias - Friedrich-Alexander University of Erlangen-Nuremberg
Hanika, Johannes - Karlsruhe Institute of Technology / Weta Digital
Hasan, Milos - Adobe Research

Hedman, Peter - Google

Heitz, Eric - Unity Technologies

Herholz, Sebastian - Intel

Holzschuch, Nicolas - Inria

Iseringhausen, Julian - Google Research

Jakob, Wenzel - EPFL

Kaplanyan, Anton S. - Facebook Reality Labs

Khademi Kalantari, Nima - Texas A&M University

Kim, Min H. - KAIST

Krosl, Katharina - VRVis Zentrum fiir Virtual Reality und Visualisierung Forschungs-GmbH
LeGendre, Chloe - USC Institute for Creative Technologies

Li, Tzu-Mao - MIT CSAIL

Liao, Jing - City University of Hong Kong

Masia, Belen - Universidad de Zaragoza

Meneveaux, Daniel - University of Poitiers

Myszkowski, Karol - Max-Planck-Institut fiir Informatik

Novak, Jan - NVIDIA

Pellacini, Fabio - Sapienza University of Rome

Rusinkiewicz, Szymon - Princeton University

Serrano, Ana - Max-Planck-Institut fiir Informatik

Stamminger, Marc - Friedrich-Alexander-Universitit Erlangen-Niirnberg
Steinberger, Markus - Graz University of Technology

Subr, Kartic - University of Edinburgh

Sykora, Daniel - Czech Technical University in Prague

Vangorp, Peter - Edge Hill University

Vining, Nicholas - UBC and NVIDIA

Walter, Bruce - Cornell University

Wang, Beibei - Nanjing University of Science and Technology
Weidlich, Andrea - Weta Digital

Wong, Tien-Tsin - The Chinese University of Hong Kong

Xu, Kun - Tsinghua University

Zhao, Shuang - University of California, Irvine



Author Index

Aittala, Miika ........... ... ... ... .. 85
Aliaga, Carlos ..., 179
Baatz, Hendrik .................................. 1
Bi,Sai ..o 155
Boubekeur, Tamy ................. ...t 141
Buisine, Jérome ......... ...l 121
Chanda, Deepankar ............................ 61
Chermain, Xavier ...........uuiiuniiiunnennnnnn. 45
Christensen, Per ........ .. ... ... .. . ... 21
Dachsbacher, Carsten ........................... 45
Delepoulle, Samuel ........................... 121
d’Eon, Eugene .......... ... ...l 15
Dischler, Jean-Michel .......................... 45
Dong,Zhao ........... ... 73
Fascione,Luca ................ciiiiiiiio.. 215
Fichet, Alban ......... ... ... i, 225
Gammelmark, Sgren ............. ... .. ... ..... 133
Gauthier, Alban ............. ... .. . . ... 141
Georgiev, lliyan ......... ... ... oL 55
Granskog, Jonathan ................. ... ... ..., 1
Gruson, Adrien ............... ... ... .. il 55
Gutierrez, Diego .............. .. ... 167, 205
Hachisuka, Toshiya ............................ 99
Hasselgren, Jon ............. ..., 85
Helmer, Andrew .......... ..., 21
Hery, Christophe ........... ... . ... ... .. 179
Hua, Qingqgin .......... ..o, 225
Jakob, Wenzel ......... ... ... .. . 73
Jensen, Henrik Wann .......................... 133
Jeon,Daniel S. .................. ... ... ..., 205
Jeong, Se-Yoon .............. .. 205
Kalantari, Nima Khademi ....................... 61
Kaplanyan, Anton .................cccoeiiiannn. 73
Kensler, Andrew .......... ... .. .. 21
Kim, Hui-Yong ......... ..ot 205
Kim,MinH. ............. ... ... ... ........ 205
Kt,Aakash ......... ... .. i, 111
Lagunas, Manuel ............................. 167
Laine, Samuli ............ ... ... ..., 85

Lehtinen, Jaakko ........... ... ... ... .. . ... 85
Lin,Kai-En ........ ... ... ... . i .. 155
Masia,Belen .......... ... .. 167
Montazeri, Zahra ............................. 133
MoOroto, YUji .o oot 99
Munkberg, Jacob ... 85
Nam, Giljoo ... 179
Narayanan, P.J. ... ... ... i 111
Nimier-David, Merlin .......................... 73
Novak,Jan .......... ... i, 1,15
Nowrouzezahrai, Derek ......................... 55
Papaioannou, Georgios ..................ooo.... 35
Papas, Marios ...t 1
Ramamoorthi, Ravi ....................... 155,179
Renaud, Christophe ........................... 121
Rousselle, Fabrice ............c oo, 1
Rushmeier, Holly ................ ... .. ... ... 191
Sakurikar, Parikshit .............. ... .. ... .. ... 111
Sauvage, Basile ........... ... oL 45
Serrano, ANa ... 205
Shi, Weiqi ..o 191
Shu, Zhixin ...t 167
Soler, Cyril ... 191
Sun, Tiancheng .......................... 155,179
Sun, Xin ..ot 167
Thiery, Jean-Marc ................. ... ... .... 141
Todova,Lucia ..., 215
Umetani, Nobuyuki ............................ 99
Vardis, Konstantinos ..................c.ooo..... 35
Villegas, Ruben .................. ... ..., 167
Villeneuve, Keven .............................. 55
Vitsas, Nick ............. ... .. ... 35
Wang, Zeyu ... 191
Wilkie, Alexander .............. ... ...... 215, 225
XU, ZEXIANG © . vvvve ettt 155
Yang, Jimei ......... ... it 167
Yi, Shinyoung ........... . .. i 205
Zhang, Jianming ............ .. ...t 167

Zhao,Shuang ................cciiiiiiiin... 133



Keynote

Neural Radiance Fields

Jon Barron

Abstract

Neural Radiance Fields (Mildenhall, Srinivasan, Tancik, et al., ECCV 2020) are an effective and simple technique
for synthesizing photorealistic novel views of complex scenes. NeRF works by optimizing an underlying continu-
ous volumetric radiance field, parameterized by a (non-convolutional) neural network, such that the geometry and
appearance of the scene are encoded in the weights of that network. After reviewing NeRF, we will discuss two
follow-up works to NeRF that attempt to address its shortcomings and expand is capabilities: 1) a variant of NeRF
that uses prefiltering to address issues NeRF has with regard to aliasing and scale, and 2) an extension of NeRF that
trains auxiliary neural networks to approximate otherwise-intractable integrals in the rendering equation to enable
relighting and material editing.

Short Biography

Jon Barron is a staff research scientist at Google, where he works on computer vision and machine learning. He
received a PhD in Computer Science from the University of California, Berkeley in 2013, where he was advised
by Jitendra Malik, and he received a Honours BSc in Computer Science from the University of Toronto in 2007.
He received a National Science Foundation Graduate Research Fellowship in 2009, the C.V. Ramamoorthy Distin-
guished Research Award in 2013, the PAMI Young Researcher Award in 2020, and the ECCV Best Paper Honorable
Mention in both 2016 and 2020.



Keynote

Learning to See Stuff

Roland Fleming

Abstract

Humans are very good at visually recognizing materials and inferring their properties. Without touching surfaces,
we can usually tell what they would feel like, and we enjoy vivid visual intuitions about how they typically behave.
This is impressive because the retinal image that the visual system receives as input is the result of complex interac-
tions between many physical processes. Somehow the brain has to disentangle these different factors. And yet, we
can be exquisitely sensitive to small deviations from physical accuracy in the appearance of behaviourally impor-
tant materials, like skin. Materials therefore pose many fascinating questions for researchers in computer graphics,
industrial design, machine vision and neuroscience. What is ‘material appearance’, and how do we measure it and
model it? How are material properties estimated and represented? Discussing these questions causes us to scruti-
nize the basic assumptions of ‘inverse optics’ that prevail in theories of human vision, and leads us to suggest that
unsupervised learning may explain aspects of how the brain infers and represents material properties. Consistent
with this idea, I will present some recent work in which we show that an unsupervised network trained on images
of surfaces spontaneously learns to disentangle reflectance, lighting and shape. More importantly, we find that the
network not only predicts the broad successes of human gloss perception, but also the specific pattern of errors that
humans exhibit on an image-by-image basis. We think this has important implications for thinking about vision
more broadly.

Short Biography

Roland Fleming is an interdisciplinary researcher specializing in the visual perception of materials, illumination
and 3D shape. He did his undergraduate degree in Psychology, Philosophy and Physiology at Oxford University,
graduating with First Class Honours in 1999, and completed his PhD in the Department of Brain and Cognitive
Sciences at MIT in 2004. He then served as a project leader at the Max Planck Institute for Biological Cybernetics
in Tiibingen. In 2010 he joined Giessen University as a junior professor. Since 2016, has been the Kurt Koffka
Professor of Experimental Psychology. His research combines psychophysics, neural modelling, computer graphics
and image analysis to understand how the brain estimates the physical properties of objects. He has conducted a
wide variety of studies on the perception of material properties such as glossiness, translucency, and viscosity and
has applied insights from this work to the development of computer graphics algorithms for simulating material
appearances. Roland Fleming has served as joint Editor-In-Chief of ACM Transactions on Applied Perception, an
interdisciplinary journal dedicated to using perception to advance computer graphics and other fields. In 2012 he
was awarded the Faculty Research Prize from the University of Giessen and in 2013 he was awarded the Young
Investigator Award by the Vision Sciences Society. In 2016 was awarded an ERC Consolidator Award for the project
“SHAPE: On the perception of growth, form and process”.



