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Wobbly! VR Windsurfing: Windsurfing Experience with a Floor-Tilting Device
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Abstract — Windsurfing is a water sport that involves standing on a board with a sail,
where the rider controls the sail to navigate using the wind. To enable windsurfing without
access to water, virtual reality (VR) applications have been developed. However, simu-
lating the windsurfing experience with high fidelity has difficulties in replicating realistic
physical sensation. This paper proposes a VR windsurfing system that leverages floor-tilt
illusion. By visually exaggerating the tilt angle of the floor compared to the physical
tilt, a person experiences an enhanced sensation of inclination, thereby reinforcing the
motion perception. Our system incorporated a floor-tilting device that synchronizes with
the virtual windsurfing board’s motion to induce this illusion. Additionally, the user can
control the virtual sail by applying lateral force to a handle connected to a sensing device
to measure the pulling force. With floor-tilting device and pulling force measurement
device, our system enables the user to navigate a virtual ocean environment by steering
the sail and experiencing tilt sensation enhanced by tilt illusion. In the demonstration,
participants experiences VR surfing with our system and aim to go to a goal by controlling
a ceil with feeling augmented tilt sensation.
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Fig.1 Our Device. (Top) Device Overview.
(Bottom) System Configuration.
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Fig.2 Principle of Floor Tilting Illusion.
(Left) Board Tilt in Virtual Space.
(Right) Floor Tilt Presented by Our
Floor Tilting Device.
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Fig.3 Principle of Pulling Force Measure-
ment Device.
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Fig.4 VR environment. (Left) Windsurfing
board. (Right) Initial Position of Par-
ticipant and Goal.
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Fig.5 VR Windsurfing Experience.

(Left)

Participant. (Right) Participant’s

View.
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