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Effects of Visual and Somatosensory Stimuli for Locomotion in Virtual Reality
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A locomotion technique in virtual reality (VR) should consider the effects of the user’s physical state on
the sense of presence. We focus on the effects of visual and somatosensory stimuli by the consistency
of posture and movement changes on the sense of standing (SoSt) and the sense of self-motion (SoSm).
The objective of this study is to provide three foundations for developing locomotion techniques:
posture, movement, and augmentation. Chapters 3 and 4 show that SoSt and SoSm are higher in a
higher sitting posture than in a lower sitting posture, and lower in sitting postures than in a standing
posture (Experiments 1 and 2). The result led to the foundation for posture for locomotion is that you
should design with as high a seating surface as possible in seated locomotion. Chapter 5 show that SoSt
is higher with a postural transition by a sit-to—stand movement than without the postural transition
(Bxperiment 3). These results led to the foundation for movement for locomotion is that you should
integrate a rising and falling seat function into seated locomotion so that you can perform a sit—to—stand
movement. Chapters 6 and 7 show that a joint sensation during a reaching movement of a lower limb
without vision is changed by vibration stimulation to a hamstring (Experiments 4 and 5). Therefore, in
augmentation for locomotion, vibration stimulation has the potential to augment the function of
locomotion simulation systems. These findings contribute to the development of locomotion techniques.
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