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Abstract
Measuring how effective immersive virtual environments (IVEs) are in reproducing sensations as in similar situations in the real world is an important task
for many application fields. In this paper, we present
an experimental setup which we call the virtual pole,
in which we evaluated human responses to fear of
heights. We conducted a set of experiments in which
we analyzed correlations between subjective and physiological anxiety measures as well as the participant’s
view direction. Our results show that the view direction plays an important role in subjective and physiological anxiety in an IVE due to the limited field of
view (FOV), and that the subjective and physiological
anxiety measures monotonically increase with the increasing height. In addition, we also found that participants recollected the virtual content they saw at the top
height more accurately compared to that at the medium
height. We discuss the results and provide guidelines
for simulations aimed at evoking fear of heights responses in IVEs.
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Introduction

Virtual reality (VR) display systems featuring stereoscopic display and head-coupled perspectives have
great potential as an enabling technology for immersive experiences in domains from three-dimensional
(3D) visualization to entertainment. While many 3D
user interfaces have been developed with the aim to
increase task performance, scene understanding or
data comprehension [BKLP04], natural user interfaces
are often designed with the goal to elicit the perceptual illusion of presence [Sla09] in users. A high
sense of presence is characterized by users responding realistically in a virtual environment (VE) as if
they were in a comparable situation in the real world,
which can be seen as an operational definition of presence [SVS05]. Realistic responses include behavior,
which is characterized by movements of the body, subjective responses including self-assessment of one’s
current physiological and psychological state, as well
as physiological responses [SKMY09].
Slater [Sla09] further characterizes presence with
two concepts: “place illusion” (PI) and “plausibility
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the virtual place despite the sure knowledge that one is
not there. In contrast, the Psi is defined as the feeling
that what is happening is real despite the knowledge
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