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Although the experimental validation of spatial interaction techniques is gaining interest,
many virtual reality researchers still consider it an 'art' rather than a 'science'. In the design cycle 
of spatial interaction techniques, the evaluation part is most often addressed in a qualitative way, 
rather than being based on firm quantitative evidence. This multi-disciplinary project has two main 
objectives. First, to develop a more quantitative approach to the design of spatial interaction 
techniques. Second, to apply and test this quantitative approach in the design of new spatial 
interaction techniques.  Esttexto flaso para qye se vea biene texto se agrega simplemente para que 
s e  v e a  b i e n  e n u n a .                                              
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New developments in virtual reality (VR) 
and augmented reality (AR) are often 
motivated by pointing at shortcomings of 
the current desktop with its WIMP 
interface.
It has often been argued that some of the 
best-developed and most natural ways of 
interacting, such as by means of two-
handed gesturing, are not or barely 
supported in current interfaces.

Although the qualitative argument for a 
more natural interaction is a good a-priori 
motivation for developments in human-
computer interaction, more quantitative 
criteria that demonstrate real 
improvements in efficiency, effectiveness, 
or user preference are needed to monitor 
the progression  and to evaluate the 
practical relevance. In the absence of 
such quantitative information, it is 
impossible to judge which aspects of 
mixed-reality solutions are truly crucial, 
and which aspects are less so.

Our long-term goal is to develop a 
methodology that allows to reason about 
the quality of spatial interaction tasks, 
techniques and devices. This can be made 
more concrete through the following sub-
goals:
1. To develop formal characterizations of 
spatial interaction tasks, as well as formal 
taxonomies of interaction techniques for 
these tasks.
2. To develop metrics that can quantify 
different aspects of the usability of spatial 
interaction techniques. These metrics will 
go beyond performance time as a 
function of level-of-difficulty, as defined 
in Fitts' law, and will also include 
perceptual and cognitive aspects, such as 
coordination and subjective judgments.
3. To develop and utilize quantitative 
experimental analyses for the purpose of 
comparing the performance of 
interaction techniques for selected tasks. 
4. To demonstrate the usefulness of such 
a formal framework by applying it in the 
(re)design of mixed-reality desktop 
applications.

Motivation  Project 1

Tasks and Metrics for
Spatial Interaction

Research Question
Can valid and reliable tasks and 
metrics for the  quantitative 
evaluation of spatial interaction 
techniques in mixed-reality desktop 
environments  be developed?

Planned Activities
1. Develop taxonomy of spatial 
interaction techniques for desktop 
mixed-reality environments. The 
taxonomy will structure generic tasks 
as well as more composite and 
specific tasks, such as pursuit 
tracking and tracing.
2. Develop metrics, in addition to 
Fitts' law, that can be used as 
dependent variables to quantify 
interaction. This builds on existing 
expertise in aspects such as 
coordination and subjective 
judgments.
3. Develop a test-bed based on the 
taxonomy and the developed metrics. 
The test-bed will be used to collect 
and document experimental data, 
including all independent variables, 
such as relevant system, user, and 
environment aspects, and dependent 
variables, such as efficiency, 
effectiveness and appreciation 
parameters. 

Tangible Interaction with 
Scientific Data

Research Question 
What is the role of task-specific 
tangible devices for controlling spatial 
interactions?

Planned Activities
1. The development of methods for 
the efficient construction and 
integration of arbitrarily shaped 
tangible devices in the virtual 
environment. For device 
construction, we will use the concept 
of a '3D-printer'. For device tracking, 
we plan to extend our work on model-
based optical tracking in a number of 
ways. 
2. To study the role that device shape 
plays in tangible interfaces. We shall 
perform experimental studies that 
compare effectiveness, efficiency and 
preference of generic versus task-
specific device shapes. The focus will 
be on composite manipulation tasks 
found in bio-medical applications.
3. To evaluate the role of the mixed 
reality system on the tangible 
interface, by comparing the 
effectiveness, efficiency and 
preference of different display 
systems when performing 
manipulation tasks found in bio-
medical applications. We will use the 
PSS together with the VIP systems 
for mixed reality desktop system 
comparison.  The collected 
experimental data will be integrated 
in the test-bed described in the 
previous sub-project.

Project 2 Project 3

Manual and Semi-Automatic 
Interaction Techniques with 
Scientific Data

Research Question
In which cases and to which degree 
can such spatial interaction 
techniques profit from an increased 
automation?

Planned Activities
1. The  design of alternative spatial 
interaction techniques for scientific 
data that involve partial automation. 
Two complementary  approaches  will  
be pursued. One approach is by 
intervening in the interaction itself 
through techniques such as 
interactive animations  and semantic 
pointing. The second approach is by 
adapting fully automatic algorithms 
by introducing a user-derived term in 
these algorithms. 
2. Study the efficiency, effectiveness, 
and user preference of partial 
automatic versus fully manual 
interaction in the case of bio-medical 
data.  
3. Study the effect of the system on 
the usefulness of partial automatic 
interaction. We will evaluate the 
effectiveness, efficiency and 
preference of partial automatic 
interaction in a range of different 
systems, e.g., a desktop WIMP 
system, the PSS and the VIP.
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