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in VR environment.

Abstract: The pseudo sensation in the VR space has been attracting attention in recent years as it has
become more familiar with the spread of VR platforms such as VRChat. In this study, we focused on the
sensation of falling, and conducted an experiment with 31 people who had never used HMDs and 31 people
who had used HMDs continuously in order to verify whether there was a difference in the sensation of falling
in VR space depending on whether they had used HMDs or not. As a result, it was found that there was
a difference in sensory responses depending on whether the participants had used HMDs or not. In recent
years, experiments on VR platforms have been attracting attention because of the ease of gathering subjects.
However, this study showed that the responses differed depending on whether the subjects had used HMDs
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Effect of habituation to HMD on perception of falling sensation

or not, suggesting the need to reexamine the method of experiments on such pseudo sensations.
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LU (Pseudo-Haptics) 21X U & 3% VR ZEHA
TOENIEEIX, VRChat D VR I v b 7+ — 4%
—fREENT HMD ORIk h Hiikborikb, HH
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HMD FHEBROERICE 2 ZICOVWTHLIICT 572
», VR a ¥ 7 v E#MGNICEE L7z 2 L2572 WisRE
312 VR ay 7 Y R MGHNCREBR L= 2 & 233 514
B 31 e MRICUTERBREI T /2. 2B, HEREITHE
ATC VR B0 DRI 2 S A AREED H 5 Z 2 i

1 ZZTo TGN RAEE ) ik HMD 26w, HERN, 2&
ERIC VR a>y 7 oY B L TWAIREEHET. 100 K
DR RRERE Y U7z, IGEE TOMBE KRB ik TRk 22k
B wcE R,
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HMD Fi| %5 O e B X E AR HMD % s L
TWRWI 25, TERVMOESFRIAE IR
FrEDOEREPEML (K1), 2B HMD FIHEEOE
2 RN U T ERR T HEBRZ EM L /2. FEERTHIAL
7= VR 223 E1ED VRChat 7—L R TH 3.

% TRREDOERICBVT T ORE TRRZHRIE S 7
DITIE D 2 FEE DORFRTE TES) Lt 2 RN E 5 2 %
BB, % THOZEBEBRDZEC & o THRRED
ZAbT 2 2 DFEATHIETHO 2> TW3 [6][7]. %
D7, RFFETIER 2 E R 3 IWRT IO CE THIADE
i % RS~ — 7 LONIRERKRO A 7Y = 7 + L
REBE Lotz THIEEEIC X 2 8RO 7% %M X
H27-DTH5.

2.3 ##

HMD FIH#EER D & 2 #erE oo L CldER TERZ
fTolzlzdM eI Ih TRV DD, FHE
BECTH % VRChat K OHEH HMD OHEREZR R v 7 %z
LTW2bDTH5ZLIFMWELTVWS. VREBROEN
el 0t s % FEBRIE, Oculus Rift S[3] & U VRChat[4]
W5 DHEEEZ R v 7 %72 DUT O D b D% vz,

OS : Windows 10

Zut v H— : Intel i5-6500

XE1Y 8 GB RAM

2727 4 v 2 . NVIDIA GeForce GTX1070

2.4 TNZR

TNZ ORI K o THHFERICEEIRIZEINS Z
EPHEINTWE IS 8], AT 27 NRIETNT
DHERZEICB VT ABBE T ANKIH— Lz, 7TAZXDOH
R 3 12R7.
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Y=4 55D TR TH DBIMEE 1 2 Y=8 25 D%E T
I, BRI 2 2 Y=12 25 D% TR TH 5. Y HEIE
1% Unity HH#ETH 5.

3.1 RERZEM

Fo B ) B 0 R EE Al IR IR AT SR 9] @ Visu-
alAnalogScale (VAS) 2Z#2L, 10 f% (1-10) Ta¥fi
ZiTole. BERINICEMbETC B2 o Ga % 1, BET
BL2EREF oK FALHEZ 10 L, TEOREKE
ZRECE L) LOETEM L., $8EICIHANET
fiFEZHA Lz BT, EERHIZ HMD 2355 L 72 IKE0
FEDORETOETRE S B .
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FREEDREBFIECOWTHHT 3.

HMD FIFFEER O R 121k, HMD 5%, #5)
DOEBEITIANCE Y PO ETVWa Y br— 7 —%FF
728 % Z ¥ T VR ZH ETOFOEN LASRIEAEICD
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3.3 ERERCEER
EBERER4I1RT. AF2—F YD tBREXD.
HMD FIHREBOE R TEREE LR T 2 Z L 2 HRKZ
Mo lz (p=0.3453, t=0.95147, df=58). X4 & b4 <
¥ 3 HMD OFIFRERAS 100 RERILLE © RITX, % FK
RICBWTHEREZRBT I DN TERVWZ 2RI H
TW3., %7/, HHEZDaX Y FTIE 3Abo bk LK
HhRH o721 Vo zE R HMD FIHEBRO I ED
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BHERIEE 10 & L, TEEFR L TR £ L
Fery L OSECERM U7, WS IS HEANC BT L% 3
LU= kT, B HMD %225 L7 IRED £ F DIRkE
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(2) HIFHICRKE L TW2 v — 27 DREDH (K2) 5

WCAZ LI ICETRHL
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(4) BEZzRETHESE S
(5) aXy rzHBCHEEZES

4.3 RBRERCEER

B 12w T, EREREN 5 1IR3, v ara
2V Y DIEMHE X D, HMD FARBROEETHE A
ZHER L7z (p <0.05). BIKRK 2 1coWT, EEGER%E
X6 12RT. varary rDIEMAKE X D, HMD F|
FARBROAETHEZ 2R L7 (p <0.001).

M5BXIOK6 &b, BIMFEEHOMEME LT HMD FIH
RO IR X HMD FIFRERDE 2 R 1T
TEHEFI L SBIRIE D2 2K LT Ve Wo T2 2 8 DA
5.

%72, HMD FIHRBIHENEERE 2 513 TEL R 31
ONTEDo e LIEENEL o7z TEDMidkoT
Xz rWVolaxXy bBELFELNz—F, HMD Fl
FRRBRDNE 2 WBRE 2> 51 TGEIREE 2 123 L0) #EhT
X C—RIEOET FEERE) »FEE LR -7
FFCENT] Vo ZzaxXy i EEohnr-. h
5D a Xy M, MR HMD FH#ERIC & - T VR 22
M ETOETREDENRL T RZZEPREBLTVS.

5. ¥

AREERTIX, HMD FAEROA M TEMEREIc B VT
B TREREOHEZITRD Shny, BT
BEBEPRDOND LV HIREE2 A TE.

Z DfERH 5 HMD ORI RO E AT VR ZEICB 1T
BETFTREMBEICHELE5 X5 e RBEREEE X
3. WE%, VR 79 v b 74— u%HH L EBRHERE
DEDRTENLPEHENTED VR 7y F 73 —4
TITONFEBRO BRI |ME XN T WS A, HMD FI
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BOEMIC X o TRUCTHEHERIT 2 B IREE O LI B\ T
BEHDEEICEHEL 3 2 8 BARFFEC & > TRE Iz
72, VR 79 v F 74— ATRAMLEZEBRFEICHL
R ORESIRB XNt EX 5.

%7:, HMD FIHEZEDZ 3B TH D, BHEOZEME
MONILZEL D RV E AT ORI T WS 72
B, KEED SELNIEREADERCER T 2 laEED
EZ2 605 [10][12]. T T VR ZEBICBEVWT T ANX—D
A ELHHE CRRIHIC S 2 2B OV TN & » THED
B2 EDBTATMFRICE o TRENTWB 120, HhlosE
BEHE RIS TR B RE TRE O RICE N
BAMGEEIEFIcEZ 53 [11].

ZD7®, SRIIHEEREE DB OWT X ) FEFcHEE
2175135, HMD ORI A% Bta L 7= \Y DEMFTEE % 1T
5 T TARERTHEONLE TEREDOHEERZED HMD F|
RO FEISERE T 2 b DRDh, HMD FIHEAKD
REICEZ2DD0%E X DAMICL TN, 72, & VR
720 TR < RS R BRI DWW T S [FRRICHE & 20
LTWERWL,

BE AMREEDZICHD, ZLDHLAICTHED
fisEy i h el L. AEOFEMCHT-> T, T
RN OB ERD 5 HMD F AR O #E W 5 E
D7D DEBRGHTOMHEGRE L TWEELREDIHh%E
HEF LA REACEHREHL LTET. D52
XWE LR T2 ERZDOMETIE, £>54 o
I 2=7 4 TH2 VR BSR4 2 & i 72
T4 =N 72BEL ZETHRE T Iv> a7y 735
HAHRE Lz, WAL ERL BT E 5. &k, £
WKL TL & 57228 VRChat 2 —F —DEX LI
HRHL, BILEHL EITET.
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