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Abstract

The sense of touch by natural wind is one of the most common feels that every person experiences in daily life. However, it has
been rarely studied how natural wind can be reproduced in a VR environment and whether the multisensory contents equipped with
artificial winds do improve human emotion or not. To address these issues, we first propose a wind reproduction VR system guided
by video and wind capture data and also study the effect of the system on positive affect. We collected wind direction and speed
data together with a 360-degree video on a yacht. These pieces of data were used to produce a multisensory VR environment by our
wind reproduction VR system. 19 college students participated in the experiments, where the Korean version of Positive and
Negative Affect Schedule (K-PANAS) was introduced to measure their emotions. Through the K-PANAS, we found that ‘inspired’
and ‘active’ emotions increase significantly after experiencing the yacht VR contents with artificial wind. Our experimental results
also show that another emotion, ‘interested’, is most notably affected depending on the presence of the wind. The presented system
can be effectively used in various VR applications such as interactive media and experiential contents.
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22 2 AR STHLTL.
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FH27F AFSARY] A Ao v A= S et o 2y Figure 1. System overview of the Wind Reproduction VR System.
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3.2.1 Multisensory Capture System
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=8
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360 _;_ Figure 2. An anemometer (left) and a wind vane (right).
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Figure 4. Arduino and relay modules marked by red circles and blue

circles, respectively.
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Table 1. Experimental setups according to each participant group.
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Figure 5. Wind and 360-degree video capture devices

mounted on a yacht.
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K-PANAS A& 39 3st9 2dd Azx 74 23
Cronbach's alpha Al A& AL H& Ao oisf
27y 9092} .829 % L}EFLT

5227y Al o] P A
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Table 2. Mean of K-PANAS score for each trial of G1.
Group 1 o (Wi?lil 0) (Wigcle)
Postive 29.30 32.80 26.50
W || e oo

Table 3. Mean of K-PANAS score for each trial of G2.

Cl1 C2
Group 2 0 (WindX) | (WindO)
Positive
Affect 31.44 3233 34.89
Negative
Affect 16.89 15.33 13.22
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Table 4. Paired sample #test result of the positive affect score

for ‘C1 - C0O’.
Positive Affect
G1 (N=9) G2 (N=8)
t 2.685 2.815
95% CI Lower 0.722 0.380
(Confidence
Interval) Upper 9.501 4.370
D .028 .026

Table 5. Independent samples t-test result of the

for ‘C1 - C0’.
Positive Affect
G1 (N=9) G2 (N=B)

Mean Difference 5.110 2.380
SD 5711 2.387

t 1.258

Lower -1.902

95% CI
Upper 7.374
P 228
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uheho] Algd Aok 192 o2 Feko] F A A9 Aol
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Z7Fstsitt. Rk opu el %%LL t AA At wet 34
3 ool whet 7Hd &
Aol & Ho

5.2.4 C1 = C29]| T3t A 2] A A o] W3}

(OVR=R- By ek

A A A Aol & vl o, S o] A (Q3 +
%2 Q1 - 3*IQR mRhHekS o]AX 2 A 2|3 ch

= 7 B9 IVAEY dHolErt R
A FH $7 SR8 2R g s F o] W
il olEg olEAE A sHA
sk AA A3, F JAo 7 Cl C29] F Ha Aol 7t
ol s Al Wbt = -2.777, p = .020). ©ekA], R Al ol A
vigto] AlFEa T A AlelA npgo] AA" Fok
vhghe] AlF A1 7F Q1 kol A 7 AR Aol A o] ek 7k
A BA Y Apole Fosith ol F F R E VR E2H2E
S AR AR o] AE S VMo R AFFY 7t
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Table 6. Independent samples #-test result of the positive affect score

for ‘C2-C1".
Positive Affect
G1 (N=10) G2 (N=8)
Mean Difference -6.300 1.380
SD 8.512 1.768
t -2.777
df 9.959
Lower -13.836
95% CI
Upper -1.514
P .020
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5.3 Open-ended Questions
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B =TS AAY A (D Aty £ = 9 B olEE
FRstal, ©]& VR &4 olA A28 43 3= Wind Reproduction
VR System-= A| Fgtt}. AA S A AH-2 AAFS AT A2

gk, AAIe 2 ASH = vhge] £ 5 =] 7]ukst
PD HEEHE o83l vigto] AAet FASH A A =5
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