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Preface

The International Symposium on Smart Graphics 2006 was held during July
23-25, 2006, at the University of British Columbia in Vancouver, Canada. It
was the seventh event in a series which originally started in 2000 as an AAAI
Spring Symposium.

In response to the overwhelming success of the 2000 symposium, its orga-
nizers decided to turn it into a self-contained event. With the support of IBM,
the first two International Symposia on Smart Graphics were held at the T.J.
Watson Research Center in Hawthorne, New York, in 2001 and 2002. The 2003
symposium moved to the European Media Lab in Heidelberg. Since then the
conference has alternated between North America and Europe. It was held at
Banff Alberta Canada in 2004 and at the cloister Frauenworth on the island of
Frauenchiemsee in Germany in 2005.

The core idea behind these symposia is to bring together researchers and
practitioners from the field of computer graphics, artificial intelligence, cognitive
science, graphic design and the fine arts. Each of these disciplines contributes
to what we mean by the term “Smart Graphics”: the intelligent process of cre-
ating effective, expressive and esthetic graphical presentation. While artists and
designers have been creating communicative graphics for centuries, artificial in-
telligence focuses on automating this process by means of the computer. While
computer graphics provides the tools for creating graphical presentations in the
first place, the cognitive sciences contribute the rules and models of perception
necessary for the design of effective graphics. The exchange of ideas between
these four disciplines has led to many exciting and fruitful discussions and the
Smart Graphics symposia draw their liveliness from a spirit of open minds and
the willingness to learn from and share with other disciplines

Many Smart Graphics symposia emphasize a particular aspect of the field in
the call for papers. In a wrap-up session in 2005, workshop participants identified
three key challenges for Smart Graphics that formed the basis for the 2006
workshop: (a) to understand human reasoning with visual representations, (b)
in human decision support, to reconcile the complexity of problems that must
be solved with the simplicity of representation and interaction that is desired
by users, and (c) to build systems that can reason about and change their own
graphical representations to meet the needs and abilities of their users and the
nature of the information they present.

Accordingly this year’s SG emphasized the “smart” in Smart Graphics. This
includes human individual, group, and distributed cognition as well as artifi-
cial intelligence applied to the design and testing of graphically rich systems:
smart design, smart systems, and systems for smart users. In order to facilitate
interaction with the AI and Cogsci communities, we co-located SG with the



VI Preface

28th Annual Meeting of the Cognitive Science Society and the IEEE World
Congress on Computational Intelligence.

We would like to thank all authors for the effort that went into their submis-
sions, the Program Committee for their work in selecting and ordering contri-
butions for the final program, and of course the participants who made Smart
Graphics 2006 such a success.

Juli 2006 Andreas Butz
Brian Fisher

Antonio Kriiger

Patrick Olivier



Organization

Organization Committee

Andreas Butz (University of Munich, Germany)

Brian Fisher (University of British Columbia, Canada)
Antonio Kriiger (University of Miinster, Germany)
Patrick Olivier (University of Newcastle Upon Tyne, UK)

Program Committee

Elisabeth André (University of Augsburg)

William Bares (Millsaps College)

Marc Cavazza (Teesside University)

Marc Christie (University of Nantes)

Sarah Diamond (Banff Centre)

Steven Feiner (Columbia University)

Sidney Fels (University of British Columbia)

Knut Hartmann (University of Magdeburg)

Rainer Malaka (University of Bremen)

Shigeru Owada (Sony Computer Science Laboratory, Tokyo)
W. Bradford Paley (Digital Image Design)

Bernhard Preim (University of Magdeburg)

Thomas Rist (University of Applied Sciences, Augsburg)
Stefan Schlechtweg (University of Magdeburg)

Lucia Terrenghi (University of Munich)

Sha Xin Wei (Concordia University)

Kay C. Wiese (Simon Fraser University)

Massimo Zancanaro (ITC-irst Trento)

Michelle Zhou (IBM T.J. Watson Research Center)

Supporting Institutions

The Smart Graphics Symposium 2005 was held in cooperation with Eurograph-
ics, AAAT and ACM Siggraph and the University of British Columbia.



Table of Contents

Intelligent Text Processing

Efficient View Management for Dynamic Annotation Placement
in Virtual Landscapes
Stefan Maass, Jirgen Dollner ......... ... . ... i, 1

Predictive Text Fitting
Xiaofan Lin ... ... ..o e 13

Agent-Based Annotation of Interactive 3D Visualizations
Timo Gétzelmann, Knut Hartmann, Thomas Strothotte . ............ 24

Perceptive Systems

Experiments in the Perception of Causality
Eric Neufeld, Jeff Solheim, Sonje Kristtorn ....................... 36

Causal Perception in Virtual Environments
Jean-luc Lugrin, Marc Cavazza, Marc Buehner .................... 50

Deep Surrender: Musically Controlled Responsive
Video
Robyn Taylor, Pierre Boulanger ............. ... ..c..cciuiiunienon.. 62

Smart Visualization

Hierarchical-Temporal Data Visualization Using a Tree-Ring
Metaphor
Roberto TRherom . .. ..o e e e e e 70

AudioRadar: A Metaphorical Visualization for the Navigation of Large
Music Collections
Otmar Hilliges, Phillipp Holzer, Rene Kliiber,
Andreas Butz . .. ... 82

Visually Supporting Depth Perception in Angiography
Imaging
Timo Ropinski, Frank Steinicke, Klaus Hinrichs ................... 93



X Table of Contents

Visual Features, Sketching and Graphical Abstraction

A Modified Laplacian Smoothing Approach with Mesh
Saliency
Mao Zhihong, Ma Lizhuang, Zhao Mingxi, Li Zhong . ............... 105

3D Sketching with Profile Curves
Florian Levet, Xavier Granier, Christophe Schlick ................. 114

Feature-Preserving, Accuracy-Controllable Freeform Surfaces
for Web-Based Surgical Simulations
Akira Wakita, Masahiro Kobayashi, Hiroaki Chiyokura. ............. 126

The Sketch L-System: Global Control of Tree Modeling Using
Free-Form Strokes
Takashi Ijiri, Shigeru Owada, Takeo Igarashi ...................... 138

Intelligent Image and Film Composing

Through-the-Lens Cinematography
Marc Christie, Hiroshi Hosobe . ... ...........c. oo iiiiiiunuaniennn.. 147

Explorations in Declarative Lighting Design
Hai Nam Ha, Patrick Olivier . .......... ... ... 160

A Photographic Composition Assistant for Intelligent Virtual 3D
Camera Systems
William Bares .. .. ..ooo it e e e 172

Smart Interaction

Copy-Paste Synthesis of 3D Geometry with Repetitive
Patterns
Shigeru Owada, Frank Nielsen, Takeo Igarashi ..................... 184

Smart Sticky Widgets: Pseudo-haptic Enhancements for Multi-Monitor
Displays

Malcolm E. Rodgers, Regan L. Mandryk,

Kori M. Inkpen . .. ...t e e 194

The EnLighTable: Design of Affordances to Support Collaborative
Creativity
Lucia Terrenghi, Torsten Fritsche, Andreas Butz................... 206



Table of Contents

Short Papers

ArTVox: Evolutionary Composition in Visual and Sound Domains
Artemis Moroni, Rafael Maiolla, Jonatas Manzolli,
Fernando Von Zuben . . ... v cisvesnssiavenssminssasnassssnsnss

An Account of Image Perceptual Understanding Based on Epistemic
Attention and Reference
Nicolas J. Bullot . . ... ... e

Using Rule Based Selection to Support Change in Parametric CAD
Models
Davis Marques, Robert Woodbury . ...........cuuuiuiiiiiinunenann.

NEAR: Visualizing Information Relations in a Multimedia Repository
Cheryl Z. Qian, Victor Y. Chen, Robert F. Woodbury ..............

A Model for Interactive Web Information Retrieval
Orland Hoeber, Xue Dong Yang .............cuiuuiiiiiineniannnn..

Representing and Querying Line Graphs in Natural Language:
The iGraph System
Leo Ferres, Avi Parush, Zhihong Li, Yandu Oppacher,
Gitte Lindgaard .. ....... ... ...

MusicSpace: A Multi Perspective Browser for Music Albums
Hans Jorg Miiller, Antonio Kriuger .. ... iinnnnnn..

Large Display Size Enhances User Experience in 3D Games
Tao Lin, Wanhua Hu, Atsumi Imamiya, Masaki Omata ............

Author Index . ... ... . .

XI



Efficient View Management for Dynamic Annotation
Placement in Virtual Landscapes

Stefan Maass and Jiirgen Dollner

Department of Computer Graphics Systems
University of Potsdam, Hasso-Plattner-Institute
Prof.-Dr.-Helmert-Str. 2-3, 14482 Potsdam, Germany
{maass, doellner}@hpi.uni.potsdam.de

Abstract. We present a dynamic placement technique for annotations of virtual
landscapes that is based on efficient view management. Annotations represent
textual or symbolic descriptions and provide explanatory or thematic
information associated with spatial positions. The technique handles external
annotations as 2.5 dimensional objects and adjusts their positions with respect
to available space in the view-plane. The approach intends to place labels
without occlusions and, if this cannot be achieved, favors those annotations that
are close to the observer. This technique solves the visibility problem of
annotations in an approximate but user-centric way. It operates in real-time and
therefore can be applied to interactive virtual landscapes. Additionally, the
approach can be configured to fine tune the trade off between placement quality
and processing time with a single parameter.

1 Introduction

Annotations are essential elements to enhance depictions with meta information such
as explanations and thematic information. While annotation techniques are well
studied and developed for traditional static two-dimensional media, e.g., in geogra-
phic maps or medical illustrations, annotation techniques for dynamic three-dimen-
sional virtual environments still represent an important challenge for computer
graphics and visualization.

The depiction of annotations in interactive virtual 3D environments shows
fundamental difficulties because annotations by their nature are not inherently three-
dimensional geometric objects and, therefore, cannot directly be represented as
regular scene elements. Partly, these difficulties arise from the general problem of
integrating text and image representations in a perceptive and cognitive efficient as
well as aesthetically convincing way.

In this paper, we present a new technique for the management of annotations in
virtual landscapes such as 3D maps, 3D landscape models, or 3D city models. By a
virtual landscape we refer to a virtual 3D environment that contains as predominant
element a terrain surface. The annotations refer to point features of these landscapes.
The technique handles annotations as 2.5 dimensional objects of the scene and adjusts
their positions with respect to available space in the view-plane (cp. Fig. 1). Our
technique intends to place annotations without occlusions. If this cannot be achieved,
it favors those annotations that are close to the observer. The view management

A. Butz et al. (Eds.): SG 2006, LNCS 4073, pp. 1-12, 2006.
© Springer-Verlag Berlin Heidelberg 2006
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Kepler Stre

Fig. 1. Sample virtual landscape with dynamically placed annotations

operates in real-time and, therefore, can be applied to interactive virtual landscapes
We used scene integrated annotations for our approach. They provide the important
property of a depth cue because an annotation’s size depends on its 3D position in the
virtual landscape.

Applications of our approach include the annotation of spatial objects and spatially
referenced data. In particular, we can label features of high interest or mark inspected
positions or regions. Additionally, annotations play an import role in interactive
collaborative geovirtual environments, and are required to include spatial comments
and explanations.

2 Related Work

In general, we can differentiate between internal and external annotation techniques. An
internal annotation is drawn inside the visual representation of the referenced object and
partially obscures that object. Internal annotations directly establish a mental link
between annotation and annotated object. They are preferably used if the depiction of
their referenced object offers sufficient space to enclose the annotation and does not
distort the depiction. To share the space between an image and text explanations
Chigona et al. [4] extend this to the principle of “dual use of image space”, where a
depiction can transform between the representation as an image and the representation
as text. A technique for dynamic placement of object-integrated internal annotations of
typical objects of geovirtual environments (e.g., buildings) is presented in [12].

An external annotation is drawn outside the visual representation of the referenced
object and uses a connecting element such as a line or arc to associate the annotation
with the referenced object. To avoid ambiguities, crossings or long distances between
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the object and the annotation, therefore, should be avoided. External annotations are
preferably used to annotate small objects as well as large numbers of objects or to
group objects spatially by a specific topic.

General criteria for the quality of an annotation technique include non-overlapping
placement, the support of annotations with different priorities, interactive placement,
and aesthetic label layout [1], [6], [10].

2.1 Label Placement Techniques

In cartography, the static label placement for point, line, and area features represents a
classical problem and has been investigated yet for a long time, where typically text is
integrated into 2D maps; for a survey of algorithms see [S]. For some detailed
labeling problems it was shown that finding an optimal solution is NP-hard [13].

To achieve a high quality annotation placement, criteria such as disambiguation,
selectivity, and expressivity of annotations are approximated [6], [7], [9]. Some app-
roaches optimize these criteria with force-based algorithms [6], [9]. The annotations
are placed at initial positions on the view plane. Attracting and repulsive forces are
defined among between them and the border of the view. A relaxation process then
minimizes the overall forces over multiple iterations, so that the annotations obtain
improved positions. The computational costs do not allow for real-time label place-
ment and, hence it needs to be performed in a post-processing step.

Visual depictions in 3D demand dynamic and different types of annotation tech-
niques which are both conceptually and algorithmically more complex. Preim et al. [15]
present a first approach for 3D label placement, where fixed containers are reserved on
the view plane to hold textual descriptions linked by lines to the referenced objects.
Ritter et al. [16] introduce the concept of illustrative shadows: Annotations are linked to
reference points in the shadows of objects projected onto an additional shadow plane
and, thereby, support an intuitive visual association. Sonnet et al. [17] investigate
annotations in the context of interactive explosion diagrams intended to explore
complex 3D objects. Kolbe investigates the annotation of buildings in pre-recorded path
videos [11], which augment the geo-referenced frame sequence of the video. To
calculate the placement of annotations an additional 3D city model is required.

2.2 View Management Techniques

The term view management denotes techniques that handle the available space in the
2D view plane. In the context of labeling, view management is used to avoid the
overlapping of labels after their projection. All listed approaches assume that the view
planes as well as all free or occupied regions on it are represented with axis parallel
rectangles. Typical operations are the mark and release of regions, as well as query
operations, e.g., if a given rectangle intersects some occupied region.

Bell et al. develop a view management technique for the placement of widgets on
the screen and use this later on to annotate buildings with text and symbols in an
interactive 3D environment [2], [3]. In this approach the unoccupied regions are
efficiently represented by a set of maximum extended rectangles. Thereby all non-
occupied regions are easily accessible. In contrast to our approach, it is not possible to
calculate directly an alternative position in case a label intersects an occupied region;
all free regions must be iterated.
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The work of Miiller and Schodel [14] describes a technique to label the compo-
nents of column charts. Their approach uses up to four borders to manage the remain-
ning space, each one growing from a different edge of the view plane. However, they
focus on a different, two dimensional scenario with other constraints.

3 Annotation Placement Strategy

Our dynamic placement technique for annotations in virtual landscapes takes advan-
tage of two general characteristics of perspective views of terrain‘based scenes:

e Typically, users look from a position at the upper hemisphere down to a point on
the terrain surface. Therefore, the anchor points of annotations near to the observer
are rather located in the lower area while reference points far away tend to be
located in the upper area of the view plane.

e Annotations near the observer tend to be of higher interest than annotations far
away.

Taking these characteristics into account we can define an adequate placement by
arranging annotations close to the observer in the lower part of the view plane and
raising their height with increasing distance to the viewer. Close annotations are
connected with short pole lines to their anchor points. Because we can assume that
these annotations are in the current focus of the user, the placement strategy fulfills
one important criterion for a good placement [6]. Placing the annotations the other
way around would generate close annotations in the upper screen area whose pole
lines would overlay annotations that are far away and located in the lower area.

The annotation placement strategy avoids overlapping annotations by reserving
disjunctive screen space in the view-plane for each annotation. Since overlaps cannot
be avoided if the number of annotations and the available screen space do not
correspond, a non-overlapping annotation near the observer should be preferred to a
non-overlapping annotation far away. In our implementation, we sort the annotation
anchor points on the terrain ground according to their depth value, and process them
in a front-to-back order. Processing the annotations in this order supports our
objective because annotations close to the viewer can reserve their space by the view
management at an early stage in the placement process.

Fig. 2 illustrates the placement strategy for a sample virtual landscape. The
annotations in front are already processed and placed within the view-plane. The
projection of the currently processed annotation can collide with already processed
annotations, so that the view management determines alternative placements. To
avoid mixing of orthogonal and straight-line label layouts ([1], [10]) annotations are
elevated until a free view-plane position is found. To find an alternative position the
strategy does not look into directions other than the look-up direction.

To achieve high readability, the annotation placement strategy orients the annotations
parallel to the view-plane. Nevertheless, they are treated as 3D objects in the virtual
landscape having a depth value and being projected accordingly. The view management
uses the view-plane up-right extends of the oriented label to detect overlaps with others.
The height over the anchor point is the only degree of freedom for the label, which
allows the algorithm to find a new and probably collision-free position.
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Fig. 2. Illustration of the placement strategy for virtual landscapes: Labels are processed in
front-to-back order. Possible collisions are than resolved within their two-dimensional plane.

For each frame, our annotation technique performs three main steps.

1. The annotation anchor points are culled
against the view frustum to skip all labels that
are not visible or too close to the view-plane.
The technique uses a conservative culling | ® sort by distance to the observer|
because anchor points may be outside the {}
view frustum while the annotation is partially ‘placemen
visible. Then, the remaining anchor points are s . .

< o ; « front to back iteration
sorted by their distance to the observer. This =determine view plane position

ordering is used in the next two steps. scalculate world coordinates
2. For the actual placement, the algorithm pro-

cesses the anchor points for the visible anno- (rendering == ==

tations in front-to-back 0rder. and deterrmpes tarider information 1ands cape

the positions of each annotation on the view | opack to front iteration

plane. For the final view-plane position, the =render ancor points

corresponding world coordinates are calcu- =render pole lines
\___=render label geometry )

lated and stored. Note that the probability to
find free positions on the view plane is higher  Fig. 3. Overview of the rendering
for the labels close to the observer. In addition, process
close labels are placed below distant labels.

3. The virtual landscape, anchor points, pole lines, and annotations are rendered. The
labels are drawn in back-to-front order to guaranty that transparent parts are shown
without artifacts.



