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Aims and Significance

Figure 1: The Cooper Hewitt Museum in New York. Image is a courtesy of the Cooper Hewitt Museum

Figure 2: A detailed virtual model of Cooper Hewitt Museum (not final).

Figure 3: A low detail virtual model of the Cooper Hewitt Museum (not final)

How real do virtual experiments have to be?

The experiment in WP2 will investigate the correspondence between real In this project, I will make use of physiological sensors integrated into the
and virtual environments with respect to environmental appraisals for framework (e.g. blood pressure, skin conductance, heart rate). The virtual
The effectiveness of indoor public spaces largely depends on their legibility different areas along a route. I hypothesise that
environments are externally provided by the Cooper Hewitt Museum and are
and patrons’ well-being. A legible spaces is the potential for patrons to
currently made ready for the experiments by placing prefabs such as
successfully navigate them. Well-being can be defined as the patrons’ H2a: Environmental appraisals of both high- and low-resolution virtual checkpoint (establishing defined areas such as rooms) and experiment logic
perception of the environment and the resulting affective states.
environments will exhibit similar patterns as environmental appraisals of the (e.g. starting next trial).
real building.
Evidence-based design (i.e., any design that is guided by empirical data) is
In the evaluation part of the experiment we will make use of the framework’s
a field of study that incorporates pre-occupancy evaluation as a tool for H2b: Environmental appraisals of the high-resolution virtual environment will R package evertools (Grübel et al., In Press) which allows us to perform
assessing the impact of a building before it is constructed. Such be more realistic than environmental appraisals of the low-resolution virtual diagnostics an the participants data to select appropriate statistics for
evaluations can benefit from cognitive science techniques that environment.
evaluating the participants performance.
systematically vary design options and measure the corresponding
changes in human behaviour. However, three interrelated questions must The experiments in WP3 will approach design from a modular perspective
be addressed in a scientifically rigorous manner before VR can be used as in that the virtual building of the Cooper Hewitt Museum will be decomposed
a research tool in architecture. First, can human behaviour be generalized into smaller elements and will address challenges related to navigation Timeline
from VR to the real world? Second, what level of detail in VR is necessary behaviour and environmental appraisal previously identified in WP1 and
The Project is structured in a preparatory phase and three work packages
to elicit these behaviours? Third, how can this knowledge be used to WP2.
(WP). In the preparatory phase, the models and the real world studies in the
support evidence-based design?
Cooper Hewitt Museum are prepared. Then the two experiments tapping the
relation between navigation and realism and environmental appraisal and
The goals of this project are threefold (see Fig 5). First, we will determine The EVE Framework
realism are run concurrently (WP1 and WP2) in the first one and a half years.
the correspondence between real and virtual environments in terms of
navigation behaviour and environmental appraisals. Second, we will The virtual experiments will be run with the Experiments in Virtual Based on the findings and with input from external partners, the museums
investigate the level of realism in VR necessary to elicit realistic behaviour. Environments (EVE) Framework (Grübel et al., In Press). The framework layout will be adapted and an additional set of experiments (reruns of WP1
Third, we will use this information to motivate and evaluate redesigns of an simplifies experimentation in Virtual Reality by providing standardised and WP2) will be conducted in the changed layout in the second one and a
existing, real-world building in VR. Overall, we expect the results of these experiment objects in the virtual world (prefabs), managing data, and offering half years.
experiments to demonstrate the advantages of evidence-based design and statistical evaluation and post-processing of data, see Figure 4. In general,
inspire its application in future design scenarios.
EVE allows researchers to shift the focus from programming the experiment

I plan to investigate the level of realism in VR that is necessary to
elicit realistic behaviour and use this information to motivate and
evaluate (virtual) redesigns of a building in VR. The goal of my
research will be to provide an empirically based approach to
architectural design that complements traditional architectural
practice by understand the degree of realism in VR that is
necessary for capturing human behaviour and the validation of VR
as a research tool.

Approach
I will work with the Smithsonian Cooper Hewitt Museum, New York.
I conduct research in VR (high-resolution point cloud model of the
museum) and test in the same real world environment (the
permission to conduct studies at the museum). I will examine the
relationship between degree of realism, navigation behaviour and
the transfer of environmental appraisals (physiological responses).

Progress and Outcome
I am currently in the Preparatory Phase of the PhD Project.
I am working out the procedure of running studies in the Cooper
Hewitt Museum and I am preparing the virtual models. In the next
year, the experiments in WP1 and WP2 will take place. Each
accompanied by a paper written up in year 2. In year 2 and 3 I will
work on WP3 which will be accompanied by another paper.
Additionally, I will make the models freely available for the EVE
framework.

to designing the experiment.

The Experiments
The experiments will take place in the Cooper Hewitt Museum (part of the
Smithsonian Museums) in New York and in a virtual copy of the museum,
see Fig 1-3. The level of detail in the virtual environment will vary (see Fig 2
and 3) to elicit reactions to varying degrees of realism with the real world
experiment as a baseline.
The primary aim of the experiment in WP1 is to investigate the
correspondence between real and virtual environments with respect to the
acquisition of spatial knowledge during navigation. I hypothesise that
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H1a: Navigation behaviours in both high- and low-resolution virtual
environments will exhibit similar patterns as navigation behaviours in the
real building.

H1b: Navigation behaviour in the high-resolution virtual environment will be
more realistic than navigation behaviour in the low-resolution virtual
environment.

Figure 4: Components of the EVE Framework (Grübel et al., In Press).

Figure 5: Planned progress of the experiment

