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KEYNOTES

Kai Hormann
USI Lugano & NTU Singapore
http://www.inf.usi.ch/hormann/

Kai Hormann is a full professor in the Faculty of Informatics at USI Lugano and currently a visiting
professor at NTU Singapore. He received a Ph.D. in computer science from the University of
Erlangen-Nüremberg in 2002 and spent two years as a postdoctoral research fellow at Caltech
in Pasadena and the CNR in Pisa, before joining Clausthal University of Technology as an
assistant professor in 2004. During the winter term 2007/2008 he visited Freie Universität Berlin
as a BMS substitute professor and came to Lugano as an associate professor in 2009.
His research interests are focussed on the mathematical foundations of geometry processing
algorithms as well as their applications in computer graphics and related ﬁelds. In particular, he
is working on generalized barycentric coordinates, subdivision of curves and surfaces, barycentric rational interpolation, and dynamic geometry processing.
Professor Hormann has published over 70 papers in the professional literature and is an associate editor of Computer Aided Geometric Design, Computers & Graphics, and the Dolomites
Research Notes on Approximation.

Generalized Barycentric Coordinates
In 1827, August Ferdinand Möbius published his seminal work on the ”Barycentric Calculus”,
which provides a novel approach to analytic geometry. One key element in his work is the idea
of barycentric coordinates which allow to write any point inside a triangle as a unique convex
combination of the triangle’s vertices. These triangular barycentric coordinates are linear and
possess the Lagrange property, and are therefore commonly used to linearly interpolate values
given at the vertices of a triangle. Möbius also noticed that this construction extends nicely to
linear interpolation of data given at the vertices of a d-dimensional simplex, and by giving up
positivity of the coordinates, we can even extrapolate the data to every point in d dimensions.
While barycentric coordinates are unique for simplices, they can be generalized in several ways
to arbitrary polygons and polytopes in higher dimensions, and over the past few years, a number
of recipes for such generalized barycentric coordinates have been developed. As they are
usually given in closed form and can be evaluated eﬃciently, they have many useful applications, e.g. in computer graphics, computer-aided geometric design, and ﬁnite element computations.
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KEYNOTES

Leif Kobbelt
RWTH Aachen University

https://www.graphics.rwth-aachen.de/person/3/

Leif Kobbelt is a full professor for Computer Science with a specialization in Computer Graphics.
Since 2001 he is the head of the Institute for Computer Graphics and Multimedia at RWTH Aachen
University. After receiving his diploma in 1992 and his PhD in 1994 in Computer Science from the
Karlsruhe Institute of Technology he worked at the University of Wisconsin-Madison, the University
of Erlangen-Nüremberg and the Max Planck Institute of Computer Science before he moved to
RWTH Aachen University in 2001. Here he built up an internationally renowned research group
which eventually led to the foundation of the Visual Computing Institute at RWTH in 2015.
His research interests include 3D reconstruction, eﬃcient geometry processing, real-time rendering,
digital fabrication and multi-media applications. Leif Kobbelt published a substantial number of
inﬂuential papers in international top-conferences and journals. For his research, he was awarded
with the Eurographics Outstanding Technical Contribution Award 2004, two Günther Enderle Awards
(in 1999 and 2012), ERC Advanced Grant 2013, and the Gottfried Wilhelm Leibniz Prize in 2014. He
was nominated as a Fellow of the Eurographics Association (2008) and as a Distinguished Professor
of RWTH Aachen University (2013). In 2015 he became a member of the Academia Europaea and in
2016 a member of the North Rhine-Westphalian Academy of Sciences, Humanities and the Arts.

Quad Partitioning of Freeform Surfaces
In design and engineering, quadrilateral decompositions of freeform surfaces are of high interest
due to their good alignment properties to surface features. Conceptually there are two possible
approaches, the bottom-up quad meshing and the top-down quad layouting, with quad meshing
putting a stronger emphasis on the shape quality of individual facets while quad layouting also
considering the global structure of the partitioning.
With the establishment of parametrization-based quad meshing, major advances have been achieved in this area. Such methods formulate the quad meshing task as a constraint mixed-integer
optimization problem and make it possible to create high-quality quad meshes either fully automatically or interactively controlled by the user. We identify a set of desirable control operators and
demonstrate how to implement them within an interactive quad meshing framework.
The global consistency requirements for quad meshes make it challenging to take anisotropy into
account. Hence, adaptive reﬁnement schemes for quad meshes are desirable which minimize the
complexity as well as the irregularity of the resulting mesh.
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Charlie Wang
TU Delft

http://homepage.tudelft.nl/h05k3/
Charlie C.L. Wang is currently a Professor and Chair of Advanced
Manufacturing in the Department of Design Engineering at Delft
University of Technology, The Netherlands. Prior to this position,
he was a Full Professor/Associate Professor/Assistant Professor
of Mechanical and Automation Engineering at the Chinese University of Hong Kong (CUHK), where
he started his academic career in 2003. He received a B.Eng. degree (1998) in mechatronics engineering from Huazhong University of Science and Technology and his M.Phil (2000) and Ph.D. (2002)
degrees in mechanical engineering from Hong Kong University of Science and Technology (HKUST).
Prof. Wang received a few awards from professional societies including the ASME CIE Excellence in
Research Award (2016), the ASME CIE Young Engineer Award (2009), the Best Paper Awards of ASME
CIE Conferences (twice in 2008 and 2001, respectively), the Prakash Krishnaswami CAPPD Best
Paper Award of ASME CIE Conference (2011), and the NAMRI/SME Outstanding Paper Award (2013).
He serves on the editorial board of a few journals, including Computer-Aided Design, IEEE Transactions on Automation Science and Engineering, and ASME Journal of Computing and Information
Science in Engineering. He is a Fellow of American Society of Mechanical Engineers (ASME). His
current research interests span geometric computing, computational design, advanced manufacturing, and robotics.
Battles with Overhangs in 3D Printing
Called 3D printing, the process of Additive manufacturing (AM) in most commercial systems is
however taken in a 2.5D manner - materials are accumulated layer upon layer in planes along a
ﬁxed printing direction. Overhanging regions are generally fabricated by inserting supporting
structures, which are diﬃcult to remove. This talk covers the techniques recently developed for
overcoming this challenge in 3D printing. First of all, the method for determining an optimal printing
direction is introduced. Our framework for computing an optimized 3D printing direction is formulated as a combination of metrics including area of support, visual saliency, preferred viewpoint and
smoothness preservation. A training-and-learning methodology is developed to obtain a closedform solution for our perceptual model. Secondly, motivated by a work of orientation-driven shape
optimizer attempting to slim down the need of support, rotations have been introduced to handle
overhangs. A solid decomposition based approach is applied to segment a model into sub-regions
that are printed along diﬀerent (but ﬁxed) directions in a support-free way. Lastly, a more advanced
hardware with continuous multi-axis motions (e.g., a robotic arm) can be utilized for 3D printing
along more complicated tool-paths - i.e., a real 3D printing process. Automatic tool-path planning
for multi-axis 3D printing is based on two successive decompositions, ﬁrst volume-to-surfaces and
then surfaces-to-curves. Details of this technique and its potential in a variety of applications will be
presented at the end of this talk.
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// CONFERENCE
VENUE
BIZKAIA ARETOA //

HOTEL ABANDO //

Avenida Abandoibarra, 3

Colón de Larrategui, 9

IBERDROLA TOWER // Lunches

Moyua Plaza, 2

Euskadi Plaza, 5

BCAM //
Mazarredo, 14

HOTEL CARLTON //
HOTEL DOMINE //
Mazarredo, 61

AIRPORT BUS STOP // nr. 3247

Moyua Plaza, 3 + Alameda Recalde, 11
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ARRIAGA SAGARDOTEGIA // Dinner
Andra Maria Kalea, 13 (Casco Viejo)
The conference dinner will take place in
Arriaga Sagardotegia, which is a restaurant
known for typical Basque cuisine and
traditional Basque cider (”Sidra” = Cider). The
restaurant is located in the heart of Casco
Viejo, the Old Town of Bilbao.
This area is especially known for its multiple
shops, bars and restaurants, and interesting
buildings such as the Cathedral of Santiago or
the Bidebarrieta library.

TOURISM IN BILBAO
Bilbao, with the Guggenheim Museum as a great international symbol, is the gateway to the Basque
cultural universe. It is a city that is an example of urban transformation at a global level and has
maintained a number of hallmarks that make it unique.
Here are some of the most interesting attractions the city offers:

OLD TOWN
Metro stop: Casco Viejo

GUGGENHEIM MUSEUM

Avenida Abandoibarra, 2

FINE ARTS MUSEUM

Plaza del Museo, 2

AZKUNA ZENTROA

Plaza Arriquíbar, 4

SAN MAMES STADIUM

Rafael Moreno Pitxitxi
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Helmut Pottmann
TU Wien

BÉZIER AWARD WINNER

https://www.dmg.tuwien.ac.at/pottmann/
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Helmut Pottmann made fundamental contributions at the intersection
between mathematics and geometric modeling. An original aspect of his
research is his deep analysis of the interplay between geometric considerations and numerical optimization, that take a speciﬁc form in the context of
discretized objects. Prominent examples of his contributions include theoretical understanding of 3D registration using distance ﬁelds and robust feature
detection using integral invariants (twice voted for top cited paper in CAGD).
He also contributed to data modeling using kinematic structures, as well as
several contributions to more classical computer aided geometric design.
In 2006 he started exploring applications of his original approach to architectural design, and published ”Geometric modeling with conical meshes and
developable surfaces” in ACM SIGGRAPH. He subsequently explored the
underlying elegant mathematical structures, which are published e.g. in 'A
curvature theory for discrete surfaces based on mesh parallellity', Math. Annalen 2010. His original viewpoint on architectural design has now become a
new research area, called ”architectural geometry”, with its own conference
AAG (Advances in Architectural Geometry). He launched the AAG conference
in 2008. Within less than a decade, AAG has become a highly successful
conference: In 2012, AAG Paris had 450, and AAG Zurich and AAG London had
350 participants.

Geometry at the Interface of Technology and Design
An important stream of research in shape modeling aims at digital tools which
support users in realizing their design intent in a simple and intuitive way,
while simultaneously taking care of key aspects of function and fabrication.
Such tools are expected to shorten the product development cycle through a
reduction of costly feedback loops between design, engineering and fabrication. The strong coupling between shape generation, function and fabrication
is a rich source for the development of new geometric concepts, with an
impact to the original applications as well as to geometric theory: Architectural
structures from ﬂat panels and a simple arrangement of supporting beams
motivated a careful study of meshes with oﬀset properties and a new curvature theory for polyhedral surfaces. The aesthetics of discrete structures on the
large architectural scale revealed the necessity to develop smoothness
concepts for polyhedral surfaces. Paneling architectural facades and manufacturing via wire cutting gave rise to a study of semi-discrete surfaces. Most
recently, architectural designs in form of curved support structures from repetitive ﬂat elements initiated the deﬁnition and study of new types of meshes
which are of interest in discrete diﬀerential geometry and possess applications beyond architecture.

14

NOTES

