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Abstract

Advances and breakthroughs in the area of computer graphics have made visua media a
major ingredient of the modern interface, and it is for sure that graphics will significantly
influence the way people communicate and interact with computers in the future. On the other
hand, powerful graphica user interfaces cannot be implemented without considering
knowledge of the domain, user, task and the peculiarities of human communication. Within
the Al community there is the vision of so-called intelligent interfaces with advanced
communication skills. Thereby, the attribute "intelligent” refers to the ability to flexibly adapt
the way how information is presented to the user as well as the way how the user can interact
with an application through the interface. Such adaptive interfaces are advantageous since
they can accommodate for a broad variety of different users with varying needs and
preferences. To take advantage of both - adaptivity and the power of visual expressiveness —
we have to go beyond the standard graphic pipelines since higher-level design tasks must be
addressed as well.

The tutorial aims at providing a comprehensive overview of state-of-the-art approaches in the
field of automated graphics generation for various types of applications. The tutorial is
structured as follows:

Part 1 addresses the role that graphics may play in the next generation of user interfaces.
Here we will take a closer look on some of the most popular visions for a post-GUI era. Part 1
concludes with the observation that there is a strong need for mechanisms which are able to
generate graphical presentations on the fly in order to customize them for individual users in a
broad variety of tasks and modes of interaction. Finally, Part 1 introduces the concept of an
automated graphics generator and provides a short overview of potential application areas, the
different roles that an automated graphics generator may play, and some general
characterization criteria for such systems.

Part 2 elaborates on basic issues that must be addressed when dealing with the graphical
presentation of information. When using graphics as a means of communicating information,
it is quite useful to borrow concepts from the area of linguistics and rely on the classical
distinction between syntax, semantic and pragmatics - but adapt it to the case of graphics. On
the syntactical level, graphical presentations can be conceptualized as compositions of
(possibly modified) graphical objects whereby the visual appearance of the objects as well as
the compositions are governed by certain (syntactical) rules. However, what should be
considered a graphical object, and what are eligible modifications and compositions is always
a matter of granularity and also depends very much on the particular graphical genre. For
instance, in the world of abstract presentation graphics, the graphical objects may be bars,
axes, circle segments, markers, etc., whereas icons or projections of 3D objects may become
the constituents of graphics that illustrate the maintenance of physical devices. The semantic
dimension addresses the question of what information graphical objects and their
compositions encode, and how such encodings can be represented. The communicative role
that a graphics (and its parts) can play in a communication is addressed at the pragmatic level.
By introducing some communication-theoretic structuring principles, it is shown how this
dimension of graphics can be approached as well. For the sake of generality, Part 2 presents a
variety of different approaches in order to compare them with regard to syntactic, semantic
and pragmatic aspects.



Part 3 deals with the notion of “design as a product” In this view, design is regarded as the
outcome of a construction process. In order to evaluate designs according to some quality
measurements, expressiveness and effectiveness criteria are introduced. By means of
examples, several methodological approaches are presented and discussed.

Part 4 focuses on “design as a process”. In fact, there is a variety of different approaches that
may be used for the automated design of graphics. This part of the tutorial provides an
overview on approaches that have been developed for automated graphics generators, and
discusses their particular strengths and weaknesses. For example, a rule-based composition
seems to be a good choice for the design of abstract presentation graphics since this task is
driven by the underlying structure of the data. On the other hand, a hierarchical planning
approach seems to be more adequate in case of an abstract presentation goal that needs to be
decomposed and refined into more elementary tasks to determine a concrete graphical design.
Part 4 also addresses the issue of how to represent design knowledge in a computer system.

Part 5 presents a number of selected showcases and systems representing different graphical
genres and application fields. The first examples illustrate the notion of interactive graphics.
The use of graphical representation in a tele-cooperation environment is also addressed.
Furthermore, Part 5 presents examples of multimedia generation systems. The motivation for
the development of such systems is based on the observation that graphics is often used best
in concert with other presentation media. A special instantiation of such multimedia
generation systems are systems that rely on life-like presentation characters. Here, graphics
generation comes into play for two different purposes: the generation of the graphical
presentation material as well as for the design of believable character animation.
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