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Measurement of wind direction perception characteristics with head
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Abstract: Wind direction perception characteristic was measured in the recent study about wind source ar-
rangement to reproduce natural wind. However, since there is no research with the multisensory stimulation,
there remains doubt as to whether it will be the same result as when the Head Mounted Display(HMD) is
worn. In this research, we investigate the effect of wind direction perception is actually affected by the user
wearing the HMD and the sound of the wind that can recognize the wind direction. To investigate wind
direction perception characteristics, we used a fan to hit the head against the body from the surrounding
360 ° . Furthermore, we investigate how much the angle deviation can be recognized by the user. From the
recent research of the normal state, there was no difference in the perception of the wind direction on the
rear side, which was the result that the perception of the wind direction on the side was the dullest. On
the other hand, when multisensory stimulation was given, there was no difference in the perception of the
wind direction on the side and the back, and the wind direction perception of the front became the most
sensitive. As a result, we found that the wind direction perception of the front and sides becomes sharp when
a multisensory stimulation is given.
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Fig. 1 Experimental situation.
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Fig. 2 Images to be shown to subjects using HMD.
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Table 1 Comparison of wind speed distribution of environment

wind in our system and previous research.

JE\# 53 45 D [E] bR 10cm | 5cm | Ocm | 5cm | 10cm
77 YDA 2.1 26 |28 |25 |19
AV AT L (m/fs) | 1.8 19 [ 19 |19 | 18
FATHISE (m/s) 1.8 1.8 1.9 1.9 1.8
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l | 50cm Table 2 Acceptable recognition angle of wind direction.
WBRE | AT flE (R0) U (M)
Ball Fan 1 + 58 62 59° + 73
2 + 51° 68" 48’ + 51°
3 + 59° 71° 64 £ 73
4 + 51° 74 71° + 81°
5 + 54° 44 56° £ 78
6 + 51° 55 59° + 52°
7 + 43 75° 63’ + 49°
8 + 33 43° 58° + 647
9 + 62° e 51° + 47
10 + 46 56° 64 + 61°
11 + 28 45° 48" + 35
FHafE | + 517 62° 59° + 63°
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Fig. 3 Detailed arrangement of experimental equipment. DIEIZHRERZ IZM KD T BN TES, AEOHID
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Fig. 5 Experimental equipment for blowing wind.
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Fig. 6 Acceptable perceived angle of wind Fig. 7 Allowable cognitive angle of wind Fig. 8 Acceptable perceived angle of wind
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Fig. 9 Perception characteristic of wind direction of head.
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direction on the side of the head.

direction at the back of the head.
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Fig. 10 Perception characteristics of the wind direction of

the head excluding dead space.
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Table 3 Significance probability obtained using statistical test.

HE | M (BTED) | M (B) | S
B TH — 0.026 0.024 0.046
M (REf) | 0.026 | — 0.542 0.934
Mlm (M) | 0.024 | 0.542 — 0.650
HIH 0.046 | 0.934 0.650 —
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