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Abstract

Building-up and running a university-based research group is a multi-faceted undertaking. The visualization working group at TU
Wien (vis-group) has been internationally active over more than 25 years. The group has been acting in a competitive scientific
setting where sometimes contradicting multiple objectives require trade-offs and optimizations. Research-wise the group has been
performing basic and applied research in visualization and visual computing. Teaching-wise the group has been involved in un-
dergraduate and graduate lecturing in (medical) visualization and computer graphics. To be scientifically competitive requires to
constantly expose the group and its members to a strong international competition at the highest level. This necessitates to shield the
members against the ensuing pressures and demands and provide (emotional) support and encouragement. Internally, the vis-group
has developed a unique professional and social interaction culture: work and celebrate, hard and together. This has crystallized into
a nested, recursive, and triangular organization model, which concretizes what it takes to make a research group successful. The
key elements are the creative and competent vis-group members who collaboratively strive for (scientific) excellence in a socially
enjoyable environment.

1. Overview and history

The visualization working group (vis-group) started out with
an interest in fractal geometry applied to computer-generated
natural phenomena (e.g., landscapes, clouds). Fractal objects
are in many cases closely related to dynamical systems, which
we began to visualize in about 1994. A small group of re-
searchers and (PhD) students formed the vis-group at the then
Institute of Computer Graphics at TU Wien, Austria. For the
next few years the visualization of dynamical systems and flow
data was the focus of our research.

Flow visualization has been a major topic in scientific vi-
sualization with volume rendering being another intensely in-
vestigated area. In the late nineties we started a series of ap-
plied research projects in medical visualization together with a
company partner (Tiani Medgraph later acquired by AGFA).
We researched medical visualization techniques (e.g., maxi-
mum intensity projection, curved-planar reformation), which
then were integrated into a company-developed medical work-
station. These activities led to a long-lasting cooperation with
radiologists from the general hospital (AKH) in Vienna in the
area of CT-angiography. In 2000 we were one of the scien-
tific proponents of the VRVis research center [1], which is now
Austria’s leading research institution in the field of visual com-
puting. With more than 70 employees, VRVis is engaged in in-
novative research in cooperation with industrial companies and
universities. Over the years, the vis-group has been involved in
many research projects at VRVis and a sizeable number of PhD
students graduated based on these applied research activities.

Figure 1: Prenatal ultrasound diagnosis (https://www.youtube.com/
watch?v=BD7quHKgEuk).

Our work in medical visualization brought us to several ba-
sic research projects and further cooperation projects with com-
pany partners like Philips Healthcare Eindhoven and General
Electrics (Kretztechnik). With Philips we investigated colono-
scopic and orthopaedic magnetic resonance data for analysis,
diagnosis, and evaluation. Between 2009 and 2015 purely com-
pany funded projects with General Electrics dealt with natu-
ral fetascopic rendering, i.e., high-quality rendering of noise-
affected 4D ultrasound data. We investigated the robust and
efficient applicability of advanced lighting and material effects
for real-time display. The results were successfully commer-
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