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This special section of Computers & Graphics (C&G), features
the full papers presented at the Shape Modeling International
conference - SMI 2021 (https://smi2021.github.io/). Due to the
pandemic, and for the second year in a row, SMI was convened
online, and this year was hosted by Texas on November 14-16,
2021 (see Fig. 1).

Shape Modeling International (SMI 2021) provides an interna-
tional forum for the dissemination of new mathematical theories
and computational techniques for modeling, simulating, and pro-
cessing digital representations of shapes and their properties to a
community of researchers, developers, students, and practitioners
across a wide range of fields. SMI 2021 also organized a panel ses-
sion called “Subdivision History Day”, where the invited pioneers
discussed important milestones of subdivision techniques and in-
troduced the human element and insights behind the discoveries.
The panel session received high praise from the attendees. The
Fabrication and Sculpting Event FASE (2021) was organized in
co-location with SMI 2021. It presents original research at the
intersection of theory and practice in shape modeling, fabrication,
and sculpting.

This year, we were pleased to have two keynote speakers at
SMI2021. Prof. Siddhartha Chaudhuri (Adobe Research) and Prof.
Lining Yao (Human-Computer Interaction Institute at Carnegie Mel-
lon University). SMI 2021 also featured two award talks, namely,
the TOosiyasu Kunii award and the SMI young investigator award.
Dr. Bianca Falcidieno (Istituto di Matematica Applicata e Tecnologie
Informatiche E. Magenes’ - CNR) and Dr. Mélina Skouras (Inria
Grenoble, France). These excellent keynotes and talks cover the
latest advances and novel applications of shape modeling and
computational design.

The full paper submission track followed a 2-stage review
process and each paper was assessed by 4 reviewers averagely.
The accepted papers were published directly in Computers &
Graphics. 40 papers were submitted to the full paper track, out of
which 14 were accepted for publication in Computers & Graphics;
one of these papers applied and received the Replicability Badge
issued by the Graphics Replicability Stamp Initiative (GRSI).

Full papers are available at https://www.sciencedirect.com/
journal/computers-and-graphics/special-issue/1039SHD9R8SN.
These works cover a variety of topics, including geometric mod-
eling, inverse solid and surface modeling, surface and scene
reconstruction, dynamic surface and deformation, 3D registration,
geometric computing, 3D retrieval, 3D analysis, and generation.
All accepted papers and invited talks were orally presented online
and grouped into the following themed sessions. A best paper
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Fig. 1. The Special Section contains the papers selected among those presented
at the SMI2021 conference.

award and two honourable mention awards were presented
during the closing ceremony.
Modeling & Reconstruction

e Real-timeskeletonizationforsketch-basedmodeling, Jing Ma, Jin
Wang, Jituo Li, Dongliang Zhang, [1]. [Replicability Badge]

e Accuratefloorplanreconstructionusinggeometricpriors, Ruifan
Cai, Honglin Li, Jun Xie, Xiaogang Jin, [2].

e Enhanced narrow band surface reconstruction with anisotropi
¢ kernel, Qiaorui Chen, Shuai Zhang, Yao Zheng, [3].

Learning-based Reconstruction

e Learningmodifiedindicatorfunctionsforsurfacereconstruction,
Dong Xiao, Siyou Lin, Zuogiang Shi, Bin Wang, [4].

e Learningpersistenthomologyof3Dpointclouds, Chi Zhou, Zhetong
Dong, Hongwei Lin, [5].

e Unsupervisedrecursivedeepfitting3Dprimitivestopoints,
Saporta, Andrei Sharf, [6].

Registration & Animation

e Hierarchicalmesh-to-pointsas-rigid-as-possibleregistration,
Pierre Bourquat, Guillaume Damiand, David Coeurjolly, Florent
Dupont, [7].

e As-rigid-as-possiblevolumetrackingfortime-varyingsurfaces,
Jan Dvordk, Zuzana Kdcerekovd, Petr Vanécek, Lukds Hruda, Libor
Vasa, [8].

e Automaticshapeadjustmentatjointsfortheimplicitskinning,
Olivier Hachette, Florian Canezin, Rodolphe Vaillant, Nicolas Mel-
lado, Loic Barthe, [9].
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Biasotti, Y. Liu and B. Zhu

Synthesis & Surfaces
Synthesisof3Djigsawpuzzlesoverfreeform2-manifolds, Gershon
Elber, Myung-Soo Kim, [10]. [Honorable Mention]
Amultigridapproachforharmonicmeasuredfoliations, Shaodong
Wang, Shuai Ma, Hui Zhao, Wencheng Wang, [11]. [Honorable
Mention]

Projection-based classification of surfaces for 3D human mes
h sequence retrieval, Emery Pierson, Juan-Carlos Alvarez-Paiva,
Mohamed Daoudi, [12].

Reconstruction & Representation

Extracting Datums to reconstruct csg models from 2D enginee
ring sketches of polyhedral shapes, Raquel Plumed, Peter Ashley,
Clifford Varley, Pedro Company, Ralph Martin, [13].
AnlmprovedRefinementRuleforMulti-sidedFaces, Kestutis Karci-
auskas, Jorg Peters, [14]. [Best paper]

Keynotes

Siddhartha Chaudhuri, Adobe Research & IIT Bombay, Data-
driven 3D modeling.

Lining Yao, Carnegie Mellon University, Computational geometry
for morphing matter design.

Award Talks

Bianca Falcidieno, national research council, Italy, Shape model-
ing: From geometry to semantics.

Mélina Skouras, Inria Grenoble, France, On the computational
design of deformable objects.

Subdivision History Day

Early days of Subdivision. Panelists: Ergun Akleman, Ed Catmull,
Elaine Cohen, Tony DeRose, Jeff Lane, Richard Riesenfeld, Malcolm
Sabin.

Subdivision Becomes Mainstream in Graphics. Panelists: Mal-
colm Sabin, Ed Catmull, Nira Dyn, Tony DeRose, David Levin,
Charles Loop, Jan Pinkava, Jorg Peters, Ulrich Reif, Jos Stam.
Beyond. Panelists: Jorg Peters, Ergun Akleman, Leif Kobbelt, Ah-
mad Nasri, Peter Schrider, Luiz Velho, Joe Warren, Denis Zorin.
We would like to thank the 72 IPC members and 2 external

reviewers for their reviewing efforts, which helped us to create

a

high-quality programme and led to the success of this special

section. We are grateful to all panelists, our conference co-chairs
Ergun Akleman, Stefanie Hahmann, and Joérg Peters, FASE paper
chairs Carlo H. Séquin and Oleg Fryazinov, for their help and
support in numerous aspects. We also thank the Eurographics
and ACM Associations for their continued support, Texas A&M
University for hosting the virtual event, and Joaquim Jorge, editor-
in-chief of C&G and the Elsvier CAG Team for making this C&G
Special Section possible. Finally, we greatly appreciate all authors
for their interest and support to SMI 2021.
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