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ABSTRACT

The following paper investigates the effect on the intensity of per-
ceived vection by changing the field of view (FOV) using a head-
mounted display (HMD) in a virtual environment (VE). For this
purpose a study was carried out, where the participants were situ-
ated in a vection evoking VE using a HMD. During the experiment,
the VE was presented with different FOVs, and a measurement of
the felt intensity of vection was performed. The results indicate
that a decrease of the FOV invokes a decrease of the intensity of
perceived vection.
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Index Terms: H.1.2 [Models and Principles]: User/Machine
Systems—Human Factors; H.5.1 [Information Interfaces And
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mented, and virtual realities

1 INTRODUCTION

Vection is the feeling of self-motion when a person feels their body
moving, although no movement is taking place in the real world.
It can be experienced in everyday life while sitting in a stationary
train and looking out of the train window. If on the other side of the
track, at a close range, a different train starts to move the feeling of
self-motion may be experienced despite one’s own train not having
moved at all [10]. In virtual reality this feeling also can be evoked
by simulating accelerating movements or rotations of the user in
the virtual environment (VE). Thus, vection is an important and
relevant factor for the design of VEs (cf. [2]).

For this project we ran an experiment to find out, if the field
of view (FOV) in a head-mounted display (HMD) influences the
perceived vection of a user.

2 RELATED WORK

Research indicated that a larger FOV induces a higher intensity of
vection and that vection appears to be stronger in HMDs [1, 10].
The perceived intensity of vection increases with increasing stimu-
lus size, which means that large FOV displays are more suitable for
virtual reality applications [6].

Riecke et al. [9] have compared the effectiveness of different
displays in enhancing illusions of self-motion. The results sug-
gests that vection seems to be relatively tolerant towards changes
in the display type and the authors suggested to carry out carefully
planned research that varies display factors in a controlled manner,
in order to systematically investigate how a single parameter influ-
ence vection.
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3 METHOD

A VE application is created to trigger the feeling of self motion, in
order to measure the perceived intensity for different FOVs. The
VE consists of a simple cylinder to generalize the results.

In order to achieve a suitable experience, a movement straight
forward along the rotational axis of the cylinder with a suitable ac-
celeration and velocity is chosen. It is important to ensure a pleseant
experience, because it may be possible to mistake a poor feeling
with an actual feeling of self-motion [3].

During several pilot studies with single participants and different
accelerations, velocities and timings were tested and evaluated to
evoke a feeling of self-motion without creating simulator sickness.
The final velocity graph is displayed in Figure 3 together with the
measurement results, which are further described in section 5.

The main task was to investigate the impact of a change of the
FOV within the HMD on the experienced vection. For that reason
the FOV is changed during the experiment. To do so, the FOV was
limited by overlaying multiple black canvases as in Figure 1.

The participants recorded their perceived subjective intensity of
vection with the aid of a simple input device.

Subjective self-report measurement has become the traditional
method in vection research [7] and has been used successfully in
similiar projects (e.g. using a joystick as input device [5, 9, 11]).

Figure 1: Screenshot of different FOVs at 110◦, 77◦, 55◦, 33◦

4 EXPERIMENT

An experiment with a participant consists of 4 rounds, each with
a different FOV. In order to diminish influence of learning effects
during the experiment, the sequence of the rounds was changed
for each subject. Since 4 different rounds were presented to each
subject, a total of 24 sequencing combinations were possible, one
unique combination for each participant.

During the experiment the participants were in a seated position,
holding the Vive controller and wearing a HMD being exposed to
the above described VE (see Fig. 2). The HTC Vive [4] was used
for this study as HMD (cf. [8] for the HTC Vive hardware specifi-
cation).
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Figure 2: Participant wearing the HMD and input controller

During each experiment, the participants rated the perceived vec-
tion on a scale from 0 to 5 by moving their thumb horizontally on
the touchpad. The touch position of the subjects thumb is shown by
a red indicator on the scale. A rating of 0 indicates no vection at all,
whereas a rating of 5 represents are very high intensity of vection.
Those values are not representing an interpersonal absolute value
of vection as it is an individual subjective feeling of self-motion of
each participant. The scale represents only positive values, because
the evaluation of the direction of perceived vection is out of scope.

In addition to that a verbal rating was requested in order to gain
more feedback of the actual perceived vection and to validate the
measurement data. As described before, each participant repeated
the experiment for all 4 FOVs. The participants were instructed
to verbally rate the perceived vection in reference to the previous
round (stronger, equal, weaker).

5 RESULTS

For each participant and for each reduced FOV (110◦, 77◦, 55◦,
33◦) the stream of intensity ratings over 27.5 seconds was recorded.
Each rating value lies in the interval [0,5] ⊂ R. As a first analysis
the arithmetic mean over all 24 participants for each reduced FOV
was calculated for each frame. In Figure 3 we plotted the corre-
sponding averaged vectors over time. At first glance, there seemed
to be a strong correspondence between the FOV and the measured
intensity. The more the FOV was restricted, the more the aver-
age intensity decreased at each time step. Furthermore, the curves
seemed to show, that the acceleration and deceleration of the par-
ticipant in the VE also influenced the perceived vection intensity.

The verbal ratings of all participants are summed up according to
the change in FOV in Table 1. The survey yields that for 31 out of
the 36 rounds with increasing FOV the perceived vection were rated
as increasing. On the other hand, for 29 out of 36 rounds with de-
creasing FOV the perceived vection was rated as decreasing. These
results support the observations from the intensity measurement.

6 CONCLUSION

From a first analysis of the raised data it can be stated, that a ma-
jority of the participants felt a growth of vection intensity when
the FOV getting larger and that most participants felt a reduction
of vection intensity when the FOV has decreased in size. These
findings also indicate that the size of the FOV in a HMD is related
towards the related vection. With the collected data we can assume
that a large FOV in a HMD contributes to a stronger feeling of vec-
tion and vice versa, a decrease of the FOV contributes to a decrease
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Figure 3: Arithmetic mean of intensity values over all participants per
frame.

Rated Vection Increasing FOV Decreasing FOV
Stronger 31 2

Equal 4 5
Weaker 1 29

Table 1: Verbal Rating Results

of vection. In order to confirm the significance of the results further
analysis and evaluation has to be performed.
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