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We demonstrate how the vestibular system (i.e., the sense of balance) influences the perception of 
hand position in VR. By exploiting this via galvanic vestibular stimulation (GVS), we can enhance the 
degree to which we can redirect the user’s hands in VR without them noticing it. The trick is that a 
GVS-induced subtle body sway aligns with the user’s expected body balance during hand redirection. 

This alignment reduces the sensory conflict between the expected and actual body balance. Our 
user study validated that our approach raises the detection threshold of VR hand redirection by 
45~55%. Our approach broadens the applicability of hand redirection (e.g., compressing a VR space 
into an even smaller physical area).
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1. motivation
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2. the catch
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improvement of threshold: ~20% increase at best
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3. our approach
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4. user study



aligned-GVSno-GVS



outward redirection

aligned-GVSno-GVS

1.5-sec 3.0-sec0-sec

inward redirection

aligned-GVSno-GVS

1.5-sec 3.0-sec0-sec

virtual hand

actual hand



~55% increase ~45% increase



Haptic Retargeting [Azmandian et al. CHI16]
Haptic Retargeting [Azmandian et al. CHI16]

http://plopes.org


see video: https://www.youtube.com/watch?v=tpcovBqYYAo

https://www.youtube.com/watch?v=tpcovBqYYAo


see video: https://www.youtube.com/watch?v=tpcovBqYYAo

https://www.youtube.com/watch?v=tpcovBqYYAo


see video: https://www.youtube.com/watch?v=tpcovBqYYAo

https://www.youtube.com/watch?v=tpcovBqYYAo


5. conclusions



identified a new conflict: mismatch in perceived center-of-gravity

resolved it by applying GVS to align it with visual

achieved ~55% increase in the detection threshold
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thanks, any questions?
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