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Verification of Visuo-Haptic Interaction for Hill-Climbing Motion in

Virtual Environment
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Abstract: Interactive/experience-based VR games display players rough terrain, such as slopes and steps,
in the virtual game field. The players in the real world, however, have to take walking action on the flat
floor. This difference can be considered to reduce the immersion of the players. In this paper, we investigate
the effects of the difference between visual stimuli in the virtual environment and haptic stimuli in the real
world. In the experiment, the subjects were showed a long slope in a virtual world through the head-mounted
display. While the subjects were seeing the slope on the head-mounted display, they were also directed to
take walking action on the slanted treadmill in the real world. We evaluated the immersion under varying
conditions by changing the combination of the visual/virtual slope angle and the haptic/real treadmill angle.
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