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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
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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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Invited Speaker

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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Invited Speaker

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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