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Evaluation of VR Sickness Reduction Effect using
Fingertip Haptics Technology by EEG

RYOTA ONO! MANATO SHIN! KOJI TSURU!®

Abstract: VR technology is often used in amusement such as games. Recently, its use in medical treatment and
vehicle control has been studied. However, there are many people who feel VR sickness with those systems. In this
study, we aimed to reduce VR sickness by using haptics technology, which is a technology that makes us feel a
pseudo-force, and evaluated it by brain waves. As a result of the experiment, it was confirmed that VR sickness can

be reduced by the driving simulator by using the fingertip vibration type haptics device.
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Table 1 SSQ questionnaire.
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(1) HTC VIVE
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»5D. VRADHMD IZA~— K7 4 DV ¥ A O EEECME
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1 HTCVIVE ~v KE&v k
HTC VIVE Headset.

Figure 1

(2) MANUS Haptic Prime X
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2 MANUS Haptic Prime X & VIVE Tracker
MANUS Haptic Prime X with VIVE Tracker.

Figure 2
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BRI EIEIZHE > TRE STV 5. ARZEER Tl VR B o
FREEDFAM AT © 72012, HIAFICE & S 4172 P7, 01, 02,
P8 O 4 SOEME AW TEHEAZTT 5.
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Figure 3

VR content used in Experiment 1.
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Figure 4 VR content used in Experiment 2.
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5 ER3ITHEMLENIAE LIV Ialb—H
Figure 5

Driving simulator used in Experiment 3.
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BT DD a— RIZE &5 >0 ) 5 L k7D T
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Figure 5 Measurement environment of Experiment 1.
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D# SSQ FHH ITF\ T N [T & XK(Nausea), O [FENIRFHHR
(Oculomotor), D (&% i 47 (Disorientation), Total (% Fh—#
NAAT BT ERRERDO F—F NV 2aTICERTDH L,
BAGDH DG 10 &, MANUS IZ X 2 81EH V 085D
VR BN Z LIS WBEIANCH 5 2 B ghoTe.

#2 FEEBR1TOSSQ T — MR

Table 2 SSQ questionnaire results in Experiment 1.

SSQIH H Pl 1 B 2 [ 3

N 0. 00 9.54|  28.62

0 22.74]  15.16]  45.43
gD D 13.92]  13.92|  69.60
Total 14.96]  17.70]  52.36

N 0.00 9.54 9.54

3 0 7.58 7.58]  30.32
iSO 13.92]  13.92|  69.60
Total 7.48|  11.22]  37.40
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Measurement environment of Experiment 2.

Figure 6
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Figure 7 SSQ questionnaire results in Experiment 2.
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Figure 10  Measurement environment of Experiment 3.
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Figure 11

Measurement of center of gravity fluctuation when

watching only VR video.
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Measurement of center of gravity fluctuation when

Figure 12

watching VR video using a haptics device
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