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Preface

The Eurographics Symposium on Geometry Processing (SGP) is the premier venue for disseminating
new research ideas and cutting-edge results in digital geometry processing. In this research area, con-
cepts from mathematics, computer science, and engineering are studied and applied to offer new insights
and design efficient algorithms for acquisition, modeling, analysis, manipulation, simulation, and trans-
mission of complex 3D models.

SGP 2014 received 89 complete paper submissions, of which 28 were accepted. The accepted papers will
be presented by the authors at the SGP conference and published in a special issue of Computer Graphics
Forum. Additionally, 6 papers submitted to SGP were accepted as short papers for poster presentations
at SGP, and 5 were recommended for submission with major revisions to the Computer Graphics Forum
journal.

The SGP conference will be held at Cardiff University (UK) from July 9 until July 11, 2014. The main
conference will comprise a series of paper presentations, a special session with speakers from industry,
and a poster session. Additionally, there will be a “graduate school” with tutorials intended for graduate
students during the two days prior to the conference.

The SGP program could not have been possible without the hard work of a large community of vol-
unteers. We are grateful to the paper authors and all the members of the program committee for their
extraordinary efforts to produce, review, and refine excellent research papers. We also are thankful to the
Conference Co-Chairs, Ralph Martin and Yu-Kun Lai, and the manager of SRM, Stefanie Behnke, for
their assistance and support.

We hope the readers will enjoy this special issue and greatly benefit from its contents.

Guest Editors:
Thomas Funkhouser, Department of Computer Science, Princeton University, USA,
funk@cs.princeton.edu

Shi-Min Hu, Department of Computer Science and Technology, Tsinghua University, Beijing, China,
shimin@tsinghua.edu.cn



Eurographics Symposium on Geometry Processing 2014
Thomas Funkhouser and Shi-Min Hu
(Guest Editors)

Volume 33 (2014), Number 5

International Programme Committee

Marc Alexa, TU Berlin, Germany
Pierre Alliez, INRIA, France
Marco Attene, CNR-IMATI, Italy
Hujun Bao, Zhejiang University, China
Alexander G. Belyaev, Heriot-Watt University, UK
Mirela Ben-Chen, Technion, Israel
Bedrich Benes, Purdue University, USA
David Bommes, INRIA, France
Mario Botsch, Bielefeld University, Germany
Tamy Boubekeur, Telecom ParisTech, France
Frederic Cazals, INRIA, France
Baoquan Chen, Shandong University, China
Paolo Cignoni, Institute for Computer Science and Technologies, Italy
Daniel Cohen-Or, Tel Aviv University, Israel
Keenan Crane, California Institute of Technology, USA
Tamal Dey, Ohio State University, USA
Michael S. Floater, University of Oslo, Norway
Hongbo Fu, City University Hong Kong, China
Yotam Gingold, George Mason University, USA
Steven Gortler, Harvard University, USA
Xianfeng Gu, State University of New York at Stony Brook, USA
David Harmon, New York University, USA
Klaus Hildebrandt, Freie University Berlin, Germany
Kai Hormann, University of Lugano, Switzerland
Hui Huang, Shenzhen Institute of Advanced Technology, CAS, China
Qixing Huang, Stanford University, USA
Alec Jacobson, ETH Zurich, Switzerland
Pushkar Joshi, Google, USA
Tao Ju, Washington University in St. Louis, USA
Vangelis Kalogerakis, University of Massachusetts at Amherst, USA
Ladislav Kavan, University of Pennsylvania, USA
Vladmir Kim, Princeton University, USA
Leif Kobbelt, RWTH Aachen, Germany
Yu-Kun Lai, Cardiff University, UK
Bruno Levy, INRIA, France
Thomas Lewiner, PUC University of Rio de Janeiro, Brazil
Yaron Lipman, Weizmann Institute of Science, Israel
Ligang Liu, University of Science and Technology, China
Yang Liu, Microsoft Research Asia, China
Yong-Jin Liu, Tsinghua University, China
Dinesh Manocha, University of North Carolina, USA
Niloy Mitra, University College London, UK
Maks Ovsjanikov, Ecole Polytechnique, France



Eurographics Symposium on Geometry Processing 2014
Thomas Funkhouser and Shi-Min Hu
(Guest Editors)

Volume 33 (2014), Number 5

International Programme Committee

Daniele Panozzo, ETH Zurich, Switzerland
Alexander Pasko, Bournemouth University, UK
Mark Pauly, EPFL, Switzerland
Nico Pietroni, CNR-ISTI, Italy
Konrad Polthier, Freie University Berlin, Germany
Helmut Pottmann, Vienna University of Technology (Austria) and KAUST, Saudi Arabia
Enrico Puppo, DIBRIS, Italy
Raif Rustamov, Stanford University, USA
Scott Schaefer, Texas A&M University, USA
Andrei Sharf, Ben-Gurion University, Israel
Alla Sheffer, University of British Columbia, Canada
Olga Sorkine-Hornung, ETH Zurich, Switzerland
Michela Spagnuolo, Genova, Italy
Jian Sun, Tsinghua University, China
Ayellet Tal, Technion, Israel
Yiying Tong, Michgan State University, USA
Luiz Velho, IMPA - Instituto de Matematica Pura e Aplicada, Brazil
Etienne Vouga, Columbia University, USA
Johannes Wallner, TU Graz, Austria
Michael Wand, MPI, Germany
Wenping Wang, University of Hong Kong, China
Max Wardetzky, University of Goettingen, Germany
Ofir Weber, Bar Ilan University, Israel
Chris Wojtan, Institute of Science and Technology, Austria
Weiwei Xu, Hangzhou Normal University, China
Kai Xu, National University of Defense Technology, China
Yongliang Yang, KAUST, Saudi Arabia
Eugene Zhang, Oregon State University, USA
Richard Hao Zhang, Simon Fraser University, Canada
Jianmin Zheng, Nanyang Technological University, Singapore
Denis Zorin, New York University, USA



Eurographics Symposium on Geometry Processing 2014
Thomas Funkhouser and Shi-Min Hu
(Guest Editors)

Volume 33 (2014), Number 5

Author Index

Aiger Dror . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
AlHalawani Sawsan . . . . . . . . . . . . . . . . . . . . . . .157
Azencot Omri . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
Ben-Chen Mirela . . . . . . . . . . . . . . . . . . . . 237, 281
Benes Bedrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
Boulch Alexandre . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Bronstein Alex . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
Bronstein Michael . . . . . . . . . . . . . . . . . . . . . . . . 127
Brunnett Guido . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Budninskiy Max . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Castellani Umberto . . . . . . . . . . . . . . . . . . . . . . . 127
Cremers Daniel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Deng Chongyang . . . . . . . . . . . . . . . . . . . . . . . . . 227
Desbrun Mathieu . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Diamanti Olga . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Dodgson Neil A. . . . . . . . . . . . . . . . . . . . . . . . . . 217
Gafni Niv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Galicia Jorge A. G. . . . . . . . . . . . . . . . . . . . . . . . . 117
Goes Fernando de . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Gorce Martin de La . . . . . . . . . . . . . . . . . . . . . . . . .55
Grinspun Eitan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Guo Jianwei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .167
Harary Gur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Heeren Behrend . . . . . . . . . . . . . . . . . . . . . . . . . . 247
Hormann Kai . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227
Huang Jin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269
Jiang Caigui . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Jia Xiaohong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
Jin Yao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269
Ji Zhongping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Kanehiro Fumio . . . . . . . . . . . . . . . . . . . . . . . . . . 257
Kosinka Jiri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
Lai Yu-Kun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
Litman Roee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
Liu Beibei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Liu Ligang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Li Shi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Magnor Marcus . . . . . . . . . . . . . . . . . . . . . . . . . . . .35
Marlet Renaud . . . . . . . . . . . . . . . . . . . . . . . . . . . . .55
Marshall A. David . . . . . . . . . . . . . . . . . . . . . . . . 147
Martin Ralph R. . . . . . . . . . . . . . . . . . . . . . . . . . . 137

Ma Wan-Chun . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257
Mellado Nicolas . . . . . . . . . . . . . . . . . . . . . . . . . . 205
Mitra Niloy J. . . . . . . . . . . . . . . . . . . . . . . . . 157, 205
Neumann Thomas . . . . . . . . . . . . . . . . . . . . . . . . . 35
Ovsjanikov Maks . . . . . . . . . . . . . . . . . . . . . . . . . 237
Panozzo Daniele . . . . . . . . . . . . . . . . . . . . . . . 1, 177
Pottmann Helmut . . . . . . . . . . . . . . . . . . . . . . . . . 185
Rodolà Emanuele . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Rosin Paul L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .137
Rota Bulò Samuel . . . . . . . . . . . . . . . . . . . . . . . . . 97
Rumpf Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247
Sabin Malcolm A. . . . . . . . . . . . . . . . . . . . . . . . . . 217
Schroers Christopher . . . . . . . . . . . . . . . . . . . . . . 195
Schröder Peter . . . . . . . . . . . . . . . . . . . . . . . . . . . 247
Setzer Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195
Shapira Nitzan . . . . . . . . . . . . . . . . . . . . . . . . . . . 281
Sharf Andrei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Shi Zhouxu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Sidorov Kirill A. . . . . . . . . . . . . . . . . . . . . . . . . . . 147
Sorkine-Hornung Olga . . . . . . . . . . . . . . . . . . 1, 177
Sun Xianfang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Takayama Kenshi . . . . . . . . . . . . . . . . . . . . . . . . . 177
Tal Ayellet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Tam Gary K. L. . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
Theobalt Christian . . . . . . . . . . . . . . . . . . . . . . . . . 35
Tong Ruofeng . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269
Tong Yiying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Vanek Juraj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
Varanasi Kiran . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Vaxman Amir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Váša Libor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Wacker Markus . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Wallner Johannes . . . . . . . . . . . . . . . . . . . . . . . . . 185
Wang Jingdong . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Wang Jinrong . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Wang Jun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Wang Yigang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Wardetzky Max . . . . . . . . . . . . . . . . . . . . . . 237, 247
Weickert Joachim . . . . . . . . . . . . . . . . . . . . . . . . . 195
Weißmann Steffen . . . . . . . . . . . . . . . . . . . . . . . . 237
Wirth Benedikt . . . . . . . . . . . . . . . . . . . . . . . . . . . 247



Eurographics Symposium on Geometry Processing 2014
Thomas Funkhouser and Shi-Min Hu
(Guest Editors)

Volume 33 (2014), Number 5

Wonka Peter . . . . . . . . . . . . . . . . . . . . . . . . . 157, 167
Xie Zhige . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Xiong Yueshan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Xu Kai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Xu Mingliang . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Xu Weiwei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Yang Yong-Liang . . . . . . . . . . . . . . . . . . . . . . . . . 157
Yan Dong-Ming . . . . . . . . . . . . . . . . . . . . . . . . . . 167

Yoshida Eiichi . . . . . . . . . . . . . . . . . . . . . . . . . . . .257
Yoshiyasu Yusuke . . . . . . . . . . . . . . . . . . . . . . . . 257
Yuan Zhenming . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Zhang Xiaopeng . . . . . . . . . . . . . . . . . . . . . . . . . . 167
Zhou Bin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Zhou Kun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107



Eurographics Symposium on Geometry Processing 2014
Thomas Funkhouser and Shi-Min Hu
(Guest Editors)

Volume 33 (2014), Number 5

TABLE OF CONTENTS

Coordinates and Fields

Designing N-PolyVector Fields with Complex Polynomials
Olga Diamanti, Amir Vaxman, Daniele Panozzo, and Olga Sorkine-Hornung

1

Discrete 2-Tensor Fields on Triangulations
Fernando de Goes, Beibei Liu, Max Budninskiy, Yiying Tong, and Mathieu Desbrun

13

Efficient Encoding of Texture Coordinates Guided by Mesh Geometry
Libor Váša and Guido Brunnett

25

Compressed Manifold Modes for Mesh Processing
Thomas Neumann, Kiran Varanasi, Christian Theobalt, Marcus Magnor, and
Markus Wacker

35

Reconstruction

Feature-Preserving Surface Completion Using Four Points
Gur Harary, Ayellet Tal, and Eitan Grinspun

45

Piecewise-Planar 3D Reconstruction with Edge and Corner Regularization
Alexandre Boulch, Martin de La Gorce, and Renaud Marlet

55

3D Motion Completion in Crowded Scenes
Niv Gafni and Andrei Sharf

65

Real-time Bas-Relief Generation from Depth-and-Normal Maps on GPU
Zhongping Ji, Xianfang Sun, Shi Li, and Yigang Wang

75

Segmentation and Structure

3D Shape Segmentation and Labeling via Extreme Learning Machine
Zhige Xie, Kai Xu, Ligang Liu, and Yueshan Xiong

85

Robust Region Detection via Consensus Segmentation of Deformable Shapes
Emanuele Rodolà, Samuel Rota Bulò, and Daniel Cremers

97

Transductive 3D Shape Segmentation using Sparse Reconstruction
Weiwei Xu, Zhouxu Shi, Mingliang Xu, Kun Zhou, Jingdong Wang, Bin Zhou,
Jinrong Wang, and Zhenming Yuan

107

Clever Support: Efficient Support Structure Generation for Digital Fabrication
Juraj Vanek, Jorge A. G. Galicia, and Bedrich Benes

117

Matching

Supervised Learning of Bag-of-features Shape Descriptors Using Sparse Coding
Roee Litman, Alex Bronstein, Michael Bronstein, and Umberto Castellani

127

An Efficient Approach to Correspondences between Multiple Non-Rigid Parts
Gary K. L. Tam, Ralph R. Martin, Paul L. Rosin, and Yu-Kun Lai

137

Learnt Real-time Meshless Simulation
Kirill A. Sidorov and A. David Marshall

147

What Makes London Work Like London?
Sawsan AlHalawani, Yong-Liang Yang, Peter Wonka, and Niloy J. Mitra

157



Eurographics Symposium on Geometry Processing 2014
Thomas Funkhouser and Shi-Min Hu
(Guest Editors)

Volume 33 (2014), Number 5

TABLE OF CONTENTS

Meshing

Blue-Noise Remeshing with Farthest Point Optimization
Dong-Ming Yan, Jianwei Guo, Xiaohong Jia, Xiaopeng Zhang, and Peter Wonka

167

Pattern-Based Quadrangulation for N-Sided Patches
Kenshi Takayama, Daniele Panozzo, and Olga Sorkine-Hornung

177

Freeform Honeycomb Structures
Caigui Jiang, Jun Wang, Johannes Wallner, and Helmut Pottmann

185

Point Clouds

A Variational Taxonomy for Surface Reconstruction from Oriented Points
Christopher Schroers, Simon Setzer, and Joachim Weickert

195

SUPER 4PCS: Fast Global Pointcloud Registration via Smart Indexing
Nicolas Mellado, Dror Aiger, and Niloy J. Mitra

205

Surfaces and Shells

Semi-sharp Creases on Subdivision Curves and Surfaces
Jiri Kosinka, Malcolm A. Sabin, and Neil A. Dodgson

217

Pseudo-Spline Subdivision Surfaces
Chongyang Deng and Kai Hormann

227

Functional Fluids on Surfaces
Omri Azencot, Steffen Weißmann, Maks Ovsjanikov, Max Wardetzky, and Mirela
Ben-Chen

237

Exploring the Geometry of the Space of Shells
Behrend Heeren, Martin Rumpf, Peter Schröder, Max Wardetzky, and Benedikt
Wirth

247

Maps

As-Conformal-As-Possible Surface Registration
Yusuke Yoshiyasu, Wan-Chun Ma, Eiichi Yoshida, and Fumio Kanehiro

257

Remeshing-assisted Optimization for Locally Injective Mappings
Yao Jin, Jin Huang, and Ruofeng Tong

269

Cross-Collection Map Inference by Intrinsic Alignment of Shape Spaces
Nitzan Shapira and Mirela Ben-Chen

281



Eurographics Symposium on Geometry Processing 2014
Thomas Funkhouser and Shi-Min Hu
(Guest Editors)

Volume 33 (2014), Number 5

Invited Speaker

Recent Progress and Open Problems in Architectural Geometry

Helmut Pottmann
King Abdullah University of Science
and Technology (Saudi Arabia)
Vienna University of Technology (Aus-
tria)

Abstract

Many of today’s most striking buildings are nontraditional freeform shapes. While the digital design of
freeform geometry is well understood, the actual fabrication on the architectural scale is a big challenge,
but also a rich source of research topics in geometry and geometric computing. The talk will provide
an overview of recent progress in the emerging field of Architectural Geometry, elaborate on important
relations to Discrete Differential Geometry and Geometric Optimization, illustrate the transfer into the
architectural practice at hand of selected projects and point to open problems and directions for future
research.

Short Biography

Helmut Pottmann is professor of geometry at Vienna University of Technology and head of the ‘Ge-
ometric Modeling and Industrial Geometry’ research group. Since 2009, he is Professor of Applied
Mathematics at King Abdullah University of Science and Technology in Saudi Arabia, where he has
been founding director of the Geometric Modeling and Scientific Visualization Center until 2013. His
research interests are in Applied Geometry and Visual Computing, in particular in Geometric Modeling,
Geometry Processing and most recently in Geometric Computing for Architecture and Manufacturing.
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From Virtual to Real

Wojciech Matusik
MIT (USA)

Abstract

A wide-spread adoption of 3D printing is democratizing manufacturing. The ever expanding range of
printing materials allows for fabrication of complex multi-material objects that cannot be manufactured
using any other method. However, while there has been tremendous progress in the development of the
output devices, the provided digital content creation software, algorithms, and tools are largely underde-
veloped. The overall situation is analogous to the digital printing and content creation revolution of the
early 1980s before the advent of PostScript.

In this talk, I will describe abstractions that are necessary to scale the complexity of the 3D printed
models. First, I will present OpenFab - a direct specification pipeline for multi-material fabrication -
inspired by the programmable pipelines used for film and real-time rendering. The pipeline introduces
user-programmable fablets - procedures evaluated for each point inside of the object volume that return
material composition. The system is designed to stream an arbitrary number of voxels with a fixed and
controllable memory footprint. As an alternative to directly specifying material composition, it is often
more natural to specify an object by defining its functional goal (e.g., specific color, stiffness, or refractive
index). I will present Spec2Fab - a computationally efficient and general process for translating functional
requirements to fabricable 3D prints. Spec2Fab provides an abstraction mechanism that simplifies the
design, development, implementation, and reuse of fabrication algorithms. I will demonstrate a variety
of applications that take advantage of both systems.

Short Biography

Wojciech Matusik is an Associate Professor of Electrical Engineering and Computer Science at the Com-
puter Science and Artificial Intelligence Laboratory at MIT, where he leads the Computational Fabrica-
tion Group. Before coming to MIT, he worked at Mitsubishi Electric Research Laboratories, Adobe
Systems, and Disney Research Zurich. He studied computer graphics at MIT and received his PhD in
2003. He also received a BS in EECS from the University of California at Berkeley in 1997 and MS in
EECS from MIT in 2001. His research interests are in direct digital manufacturing and computer graph-
ics. In 2004, he was named one of the world’s top 100 young innovators by MIT’s Technology Review
Magazine. In 2009, he received the Significant New Researcher Award from ACM Siggraph. In 2012,
Matusik received the DARPA Young Faculty Award and he was named a Sloan Research Fellow.
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Thinking about Geometry Processing

Misha Kazhdan
Johns Hopkins University (USA)

Abstract

In computer graphics in general, and geometry processing in particular, mathematics has played an essen-
tial role in many recent developments - providing a language for formulating and guaranteeing properties
of proposed algorithms. Looking back on the presenter’s work in symmetry detection, surface recon-
struction, and geometric flow, this talk will try to explore the relationship between these two fields. In
particular, we will focus on how thinking about geometric questions from a mathematical perspective can
help guide the development of algorithms. And, conversely, how questions of algorithmic implementation
may help inform the underlying mathematics.

Short Biography

Misha Kazhdan is an associate professor in the Computer Science Department at Johns Hopkins Uni-
versity. He received his PhD from Princeton University where he worked on problems in the domain of
shape matching and shape analysis. His more recent research has focused on the challenge of surface
reconstruction and image/geometry-processing - developing efficient streaming out-of-core algorithms
for solving large sparse linear systems over adapted discretizations - as well as problems in geometric
flow - looking at ways in which genus-zero surfaces can be stably evolved to the sphere.
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