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Background | Approach

- To construct wind displays :
with fewer wind sources, * Actual
we propose manipulation .y

of the perception of the @>
wind.
- The perceived direction of , * <
the wind may be changed ‘ g Ny ‘
due to the audio-haptic * * * *
DYV IELIER TN Presence of virtual reality (VR) is improved by the wind sensation™ cross-modal effects. Current wind displays  Our proposed wind display
I Bl The devices are complicated due to many wind sources .V ILETG I Present sounds along with the wind to induce the cross-modal effect
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Wind Display

- Devices to provide wind sensation
to its users
- Reproduce wind directions by

blowing from many wind sources
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Implementation

3D Sounds of Wind Localized in the Horizontal Directions | Wind Presentation by Two DC Fans
We recorded and presented 3D sounds of wind localized |
in 12 directions (every 30°) by the dummy head.

Three-dimensional (3D) Sound

- Humans can localize sound sources using the cue from the shape of both
ears and heads (Head-Related Transfer Function; HRTF) .

- We recorded 3D sound by a dummy head which simulates the real listening
situation.

Fans Circular Rail
- To present wind, we arranged two DC fans G

in front and back of the users.

- We controlled the wind velocity from 0 to
2.0 m/s in order that the directions of the
actual wind and the sound image weren't
too different.

- The controlled wind and the constant wind
were compared in the experiment.

mage Front Fan1

- Fan 2 Position of the User
The recording environment The software that controls
by a dummy head the 3D sound & wind presentation

m 3D sounds of wind localized in the desired wind direction were played

The condition of controlled wind velocity Constant wind velocity

m The wind were presented by the two fans in front and back of users

Experiment

We investigated the effect of audio-haptic interactions for the perceived wind direction.
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Monaural E- Presentation Wind Directions
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(Proposed Method)
Presentations per condition (12 wind directions at intervals of 30° x 2 times) The experimental environment Ul for answering

Conclusion

- The perceived directions
of wind changed by a
maximum of 67.12° by a
combination of the wind
and realistic 3D wind
sounds.

- The actual wind directions
were perceived. with the
monaural sound.

P> Conclusion

The perceived wind directions
can be altered by the audio-
haptic cross-modal effects

The presented direction = the estimated direction
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