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Sensory Change Effects and Applicability of Virtual Reality with Head Mounted Displays
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Abstract

In this study, we examine the effect of combining visual and other sensory stimuli in virtual reality (VR) using head
mounted displays (HMDs) to determine the potential applicability of VR with HMDs. Such a system imparts a highly
immersive feeling, causing a cross-modal phenomenon. To fully develop this immersive feeling, the visual stimulus
displayed on the HMD must be combined with other sensory stimuli, and basic knowledge of the physiological and
psychological aspects is necessary.

First, we examine the effects of visual stimuli, tactile stimuli, and auditory stimuli by measuring the heart-rate
variability as a physiological index while subjects are immersed in altitude experience contents. A combination of visual
and tactile stimuli significantly raised the subjects’ heart rate.

In addition, as a psychological change, we induce taste through the visual stimulus alone and examine the
psychological impact of the VR environment experienced through the HMD. A salty-taste inducing effect is imparted.
The HMD is also effective than monitor display as a visual stimulus.

Through these experiments, we suggest that VR with HMDs is applicable to warming up for sports activities and
reducing salt intake.
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