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A proposal for quantification of immersion in the virtual space
— Do the smoothness and delay of the body-movement in the virtual space degrade immersion
measured by subjective scales and physiological responses? —
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Abstract

A sense of immersion refers to a subjective
feeling that a person perceive as if he actually
exists in the wvirtual environment. Although
many techniques are proposed to enhance
immersion in the virtual environment, an
objective way to quantify the sense of
immersion has not been established. This study
was aimed to measure the sense of immersion
by degrading head movement in the virtual
world in terms of our subjective scales and
autonomic nervous reactions. Participants saw
the wvirtual reality world through the
head-mounted display, in which participants'
sights was presented. Participants were
required to set their sights on the walking

woman continuously without any manipulation.

Then, the participants' head movements were
degraded either by reducing smoothness of the
movement (clumsy condition) or by providing
temporal delay (temporal delay condition). The
results showed that a sense of immersion was
inhibited greater in the clumsy condition than
in the temporal delay condition. In the temporal
delay condition, the subjective immersion
scores were negatively correlated with the
heart rate. The increase subjective immersion
score would be attributable to the greater
attention in the task, which led decrease in the
heart rate. Taken together, these results
suggest that the heart rate would be a possible
measure for a sense of immersion.
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