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Visual control of standing in "VR Swinging Room."
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AMFFEIE, Lee © (1974) 12X % [Swinging Room ]

Z VR CTHET2Z & T, 2R 2500 HRE A B
(ZEHE LoD, Zib & LENE & DBRZ IR
T2 LREMET L. BRELT, HREOEND
ECd 5 Amplitude 23FEERSNNE OLREABE &R
525 ZENHBNCY, VR swinging room D3
BRNT 2A LhS, BUEZEM L HALL U T S (R de 2 3
T2 ENH BN T,

F%—1U— R : Swinging Room, Virtual Reality, Body Sway

1. [FL®IC

Lee & (1974) 12X 5 [Swinging Room] D3FEERIT,
Frll U725 &7 U CRIZICED < BB O HF CLhr 55
RO K9 IZBUR ST FEBRS NN O LKEAH A 8152
THZEIZEY, b MSEFRIRIEREFINE LT
ZREHIEIL TS Z &, £, HFEAIEHRDSHIEED
D HAVD IR HE: U CEALITHERE L T2 AlEelE
%7~ L7 (Lee & Aronson, 1974; Lee & Lishman, 1977).
LU S, 0L EICERENDIEFIERE B
T Lo D26 & LBHIE & ORI Z 3/ AR
Az b, HHETY v T RERE R OBIFZER T
LW ONRFEFETH S.

N—F LU 7T VT 4 (Virtual Reality: VR) 1%, Bi
FERTOH A7 DTARIFIRES, BEO U YT
—vay, BEOAMOME L T +—~  ZAOHE
RETEHER WS, b VR OFHZ®E LT,
VR BRBENENE & T O EAEH 2815275 & & 52
FEEERL LT b CHBLICE 5 2 &, — 7 Tl
FIHZIC L ABRA L H D I EDVRENTE D, AL
ZEDOHIE AT 51287 > T VR BB ZFIHT 5
LI EOAEMEE L EEZLND.

Cunningham 5 (2006) 1%, JAVEEFfZ2FF> VR &
v 87 BN, AROH R OIRE O JE AL & i
IERODFEZ )l 2 |23~ % [Swinging Room] DFHIZE
BRAATVY, BIFEZEME VR By b7 v ZOMEER N D
LaMER LTz, F72, Wodarski H (2019) (2&5 &,
HMD D b L B UEFT & lE OB TORNC

KREREDDRNT ERNpolz. Lo7T, VR IZK
LI alb—va it BMTRT A—F OB
EHZIRWIEEBRENTH 72 LGt b a0t
LiZau.

PLEDZ ED5, VR ZEH (HMD) (IZBWTHAY
A X T N— LDERT XA NIHERE L, BIFE
R ENKZFEOFHUN FRECH D B2 HiLD.
AWFFElE, VRHMD ZFIH L, e lBRofE )
DI WFEZRERIZ LT, RN ORI K OVE R
% b &7~ Swinging Room DFEFRZITV, BEARIS &
O g () o439, 2L T, VRER
BRI 2 B ROEME & A9 2 RS X OVERE D
FExHIET 5.

2. =B

FEERBINENL, SINLEAOHERHZRIE D 72\ Matw 72
KRFAEBIORFpA 44 (34, FE14, Av
-erage age = 22.5, SD = 0.5) Th-o7-. 728, Eh
SN DO NEKIE, Effect size = 0.4, aerror prob = 0/0
5, Power = 0.9 & L CEHRINZERE LT,

FEEAENE, N—Z2AF— 3 (SteamVR
Tracking2.0), VR ~y R~ TV hF 4 AT LA - 3
k@ —F— (VIVE Pro, HTC ) Th-o7-. £z
ML, ~y R Uy T g A7 LA RIS SRS
L, 2y he—7—% L FiizS BRI R ClE
EL, B —DMIE TS D L OIS L
7. EBSINFEL, ~y Rv UV M T4 AT AR
REIDHKI 30 OO SRR A R CBIZE LT

FERFRKIIAE 2 mx AT 3.6 mx@E X 2.5 m OEET
FENZ VR NOIRETHY (K1), EREZFES TR
g F L OVERAERIE, Unity (2021.3.6f1) T7 17T A
ATz, BEIZITEERBRC Ry OB T
FERREIE, 2= AR S TIRIE (Amplitude) & ZE[# 4
FESIJEREL (Frequency)® 2 BRI ORI EIHH T
mrEnz.

1. Amplitude (cm) 47k#E: 1, 5, 10, 20
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2. Frequency (Hz) 57K#: 0.1, 0.15, 0.2, 0.25, 0.5
FRLERO T o H DI G TD 20 L FED
WM E 2RIOF 23 T2y e LTbo%
173 arblLT, 2®7vay, H4RTEE
fEL7=. BIEHEBX, ~y R~U Y hT A AT LA L
ay =7l AEfERB L OME ThH T,

X1 B

X2 FEEER L OMER OB DA
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Note. This shows the amount of sway under conditions of
Amplitude = 0 and frequency = 0 for subject ID = 1. The blue line

indicates head sway, and the red line indicates waist sway.

13-6-P2-2

HIE SNTSEE & RS OB EICRBW T, ThEh
D1FRITT LI EEEATRY, ZO¥EEE (0,0) &
L7z, fERELT, 13ITOEREEIIX 2 - X3 DXL
INZERD., ZoEEREITIC, 30 BEOKRIEE %
BHIL, ST,

3. #ER

WHBIED S B, A S BE%E D~ b4~ LiZ8H
EHREUN R & BRI IC BV T, ERER
Amplitude & Frequency % EK & 3% 2 R yHUMT 4
1Tolz. TORER, FEHREBIEICWT (#F1 -
3), Amplitude DFZNENAE TH -7 (F(3,9)=
7.224,p < .01). Frequency O L& (F (4, 12)=0.806, p
=.545) 3L O Amplitude & Frequency 22 AA/EA (F (12,
36)=0.845, p=.606) |FHE CTIIR-oT-.

£1 TEPREBAR IR 2558
Within Subjects Effects

Sum of Mean
Cases df F p
Squares Square
Amplitude 0.130 3 0.043 7.224 0.009
Residuals 0.054 9 0.006
Frequency 0.065 4 0.016 0.806 0.545
Residuals 0.241 12 0.020
Amplitude sk
0.282 12 0.023 0.845 0.606
Frequency
Residuals 1.001 36 0.028

Note. Type III Sum of Squares
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FNEEE T - 7= Amplitude (ZOWT, ik
EEAT ST MR (#22), Amplitude, 1 cm <20 cm &f4F
WTHETHY (t(3)=-4.526,p<.01), 1em<5cm
R CH B -T2 (1(3)=-3.104, p=.063).

£2 EZFE Amplitude (2335 TALBRE

Post Hoc Comparisons — Amplitude

Mean Difference SE t Pholm

1 5 -0.076  0.024 -3.104 0.063
10 -0.052  0.024 -2.137 0.184
20 -0.111  0.024 -4.526 0.009

5 10 0.024 0.024 0967 0.378
20 -0.035  0.024 -1422 0378
10 20 -0.059  0.024 -2.389 0.163

Note. P-value adjusted for comparing a family of 6

Note. Results are averaged over the levels of: Frequency

—%, MESREEIRICIV T (3 - X 9),
Amplitude DELRRPFEMAITH 72 (F(3,9)=
3.044, p=.085). Frequency D TZhE (F (4, 12)=1.049,
p=.422) B L O Amplitude & Frequency 22 AAEH (F
(12,36) = 1349, p= 235) I THE TR0 -7,

3 EEREIBNR T B BT
Within Subjects Effects

Sum of Mean
Cases df F p
Squares Square
Amplitude 1.150 3 0.383 3.044 0.085
Residuals 1.133 9 0.126
Frequency 0.609 4 0.152 1.049 0422

Residuals 1.742 12 0.145

Amplitude =k
2414 12 0.201 1.349 0.235

Frequency

Residuals 5.368 36 0.149

Note. Type Il Sum of Squares

£, ARSI EOEFERICOWT, HHE & O
AEWMEICOW TN &2 T2, ZOREE, WIho
FRRB IO EEH b AE TIIeode (K4 -
5).

4 JESSREENE

2.0 amplitude
o1
1.8 - ®5
g o0 10
a =20
> 1.6 -
o
o
Q
2 1.4-
“
o
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1)
c
£ 1.0~
i)
o
= 0.8~
0.6 -

[ T T I 1
0.1 0.15 0.2 0.25 0.5

Frequency

#4 HEFREICRH 0800
Within Subjects Effects

Sum of Mean
Cases df F p
Squares Square
amplitude 0212 3 0.071 2.374 0.138
Residuals 0.267 9 0.030
Frequency 0.047 4 0.012 0.547 0.705
Residuals 0.256 12 0.021

amplitude =k
0375 12 0.031 1.008 0.462
Frequency

Residuals 1.115 36 0.031

Note. Type III Sum of Squares

5 MHEFERE

amplitude
o1

®5
o 10
m 20

mutual information

\ T T T 1
0.1 0.15 0.2 0.25 0.5

Frequency

Note. The dotted line shows the average value (0.733) when

amplitude = 0 and frequency = 0.
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4. EBE

PALEOFER LY, VR @ swinging room (Z3VNCiE
FRIZEHEOFEN DIETdH 5 Amplitude 23FREFS K OWE
ORI EE 525 Z ERH LMo £
LD, Amplitude 23K E < 72 5 1F EREURE S
F<720, BHEDFER SN D AR VR S 7.
Amplitude VR E W& &, FEBREROFIHEDOfFNOE
DTPRKRENT L ZEWL, FERSNEITHITG DOREN K
VIS < 72, FARHNCFEBRSINE 1T TR 2%
RSB OND., ZORELE LT, FaENS
BANDITED, & DHUVNIEIBIED D ORI BRI
IZB2EBND Z LT ko TBEDE X I H bR THIR
g RE <RV, R R < 725 FTREMD "2
Shi-. LT, Amplitude |Z, IT4E0 swinging room
FERO/NT F A LTIHEESIND Z LRS- 7488
D—D2THY, BEORMNPHLTEAS.

— 5T, EEROFENDIRIETdH 5 Frequency 1IATE
BRCIIER RIS B2 IeinoTe. Zhug, FERS
&R DN &, 2 LT, BRI S
Frequency (ZIFMEANZENH D Z EMFEZ HND. M3~
5128TC, HFIZ Frequency 0.1 Hz Z54:35 1.1V 0.2 Hz
FTBNTEIR RSB L 52 D RN H 5720
SR DMENHDHTEAS .

72, HAFHREICBWT, AERENRD LN
MoTe—HT, D% A 0.6~1.0 DREIZHA L T
Tole®, & DR & BRI BV —E Ol E
HHLTNDZEBHLMNI ST ZiuL, 4RO
FBREREIZIUNT, B & A< B OB & 2 LT
WEDITTIERNWZ L 2FERL, HEOHREEIT &
LT AROBD L5 2B THENENL TV EE XD
b, Fi, L7725, Amplitude = 0, Frequency = 0
LS L C, Amplitude 1 cm SEIZIBWTHZ TR
NI END, FEO Z iR SRS 1
TN, B EERORNET TR ORI EE
LW rTREMED R SHLT-. ZAUZ L - T 58RI
FIELTOWDER] & D720 HEN TV D ERE ]
IEARNC & > TR DINRE A 52 TWDATREMEDH 5
EEZLND.

5. f5R

VR swinging room (23T b EROEHFEREDIEL )
OB, ZHUX, VR swinging room DR/ T A
A LNBIZEZER EHELL LT SR OB AR T A 720

13-6-P2-2

T2<, RS RSCIERAEROMHI NG T&
HZLIZL-T, XV L B IAEFEOMALE
HAEHALNTT DI ENAREICR D EEZBND.

6. EZE

VR swinging room DFEERD /T 2 A KX, 1EROBL
FZENZIT DRI I D KA DOFEE D R F- DTk
DMEV L & B ORE A R L, 20 FERD Ol
WA TR IR E AR Z E N RRE L I D LB X B
5. Tl zT, MEOKRE S, HEBEOMHE, HEOL
AT U MR EZOREFZIGIEDTES . FbD
FEROFEE —O>TORRET 5 Z Ltk >T, AR
ED L5 7RIS F1TE LB USRS LT TEN L
TV, ZOFZRLMNIT D 2 EAFEEC/
L% LivZau.

7. S

ARFZEIE, JSPS FHFE: 24KJ2113 DOBIRE AT 7~
WEO—ETHY, #HEERLET.
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