R=FxLUTZUT 4128 HEASHE L AROERS OEEDRE

WrEEH H MR X F SREBITR ARG B - FIRE TR B
L FFTEH OB W o Tl BB (S DTSRRI I OB E RS st v 7 — EENER

1 HEDOE®H

IR, VR BN — e ~2B L, NEMIC X D T8 5 MR ARG E ) TiX, DEOHELE L
TA—=F %LU T VUT 4 (VR) OEALDREINREINTEY | #ix RGE CORHA~OHFELEE > T
%o D, VR OFERLEZOLENIEEZFLNCTDHZ 1L, bhlbhOAEE KE L2 DR
HERTZETHY, BEETHIEEZDND, VR (THHEAREA THREEZHIET D Z AT, BOES
& A& 4Te (Slater & Wilbur, 1997), ZdD7=%, ZiLE TOD VR HMFICET 2 F28fE 1L, VR ZEM A2 X0 U T
JNZEST 5B (B @fMEE, @7 L—2ALb— k), VRZERIZL Y 2L ofFHEitrd 5 5% (F :
WEOMMNREY ZA) 7ol JelERREHRBEHINZEBE T2 LIk X0 EWEESRO EB &2 AR
HHONRSHAEED TS, Lo, EMRIZkd 5 VR OMREFRIZONTIE, BRIV ES
Z LUy,

—J . VR ZHET 2 NMICER T2 &, AMOERLHEERIZIARTHY . L0 U T L7 VR ZE[HD,
VP LH AT E o TROEZRIRBRE 2R L T0D SIER S 20, FEEE, VR BMEBIIHEEHS 2 & Thil
an-o-ob 50, HIEEOBMANRNEE Y (Hine & Tasaki, 2019) . RO IEfE S 23T L AKX T4 % e
PEAFEHRT S 4L TV 5 (Makransky et.al.,2019), = BT, WFIEREF LT o2 FEBR LY . VR X 0 H0Ek
AT A TIZEDEBOTN, MROEMINH ET25ES 28525 2 &3> T 7= (Tsushima, Hine, &
Yura, 2022), &ERERIBEEHEEZ L ZD VRS, U F—FT A AL F2ITILD, BE. EERLE. FHm
EYNEBEHIN DA 58T, AMIZE o TR Z2BRE CTRIEH SN 5 72D121E, VR OERRKOFHAT
HORBEBEN, MROEMSIZED X ) @ BE2 52 20 R LT 5 2 ERALEARAKT
bHENWZD, I T, AFEOENIX, VR ORI THIHRAHBEN, MREOEMIICED X ) Iaps
ERIET ORI T AL & Lie, AR EIEZERT 5729, VR ORSBHELZETTHZ L0
TE57u 77 AOEK, BIOLEWEERO LKL, EBRT—Z 2T L,

2 MEANR

2-1 REABEHEZEETSHEDTESRBTIOI S LDER

Fhx 7 v 77 ABFEIZ I Unity (Unity Technologies ) ZffiH L. VR 77 v & 7 4+ — AIZ1E SteamVR (Valve
Corporation ) Z#H L7z, VREUBEN TORSOABEEIX, ~>v Fh7 v ¥ 775 —X O position (X, Y, 2)
& rotation (pitch, yaw, roll) TZENEFNAEE TE DL LI LT, 2B DT A—F IR 7 7 A LV TERE L.
FZEMTORSOHHEZ EMERED 1.00 & L, FADOHETHEEMRESL Lz, 207 a2l AT, fAnH
HEEIZBHOB) & LB O & OMEDOES N E/R L, 1.00 LV /NS WHEAIIEZEMEY o< H (RAH
1Z) VR ZERINZBEI L, 1.00 LY KEWGEIFEEMEID b (BHID) BETEHZL2EWKT 5,
AOEIL, BEISMNYERT 52 & 2Rd, £, BMBEIETOEEO~y R 7 v %0 77— 2 3MTIC
IR T DX IICRE L, MLIIER LGt 7 a 77 00A 7 V—rvay e, K27 74
VDB % RT,
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X1 .Mt m 7 a s I AOAT)— gy

PR LU AR RS RSI 1 VS S SEAN -1 I SN S AN E S 12 RS S RS RS - AN B SRS - AT S A S AT 110

v,z roty, roty  rotz, rotwl

4:07:22 .317,-0.05707908,1.213436,0. 1274342 ,0.0799645 0007736632 ,0 005128548 ,-0.9967045.1

4:07:22 327 ,-0.05708468,1.213426,0. 1274187 ,0.07992213,0.007606443,0.005240013,-0.9967583 1
4:07:22 .326,-0.05703163,1.213309,0. 1272356, 0.0798565818,0.007353127,0.004780904 ,-0 9967676 L
4:07:22.341,-0.05700564,1.213274,0.1272618,0.08002303,0.007240708,0.004782763,-0. 9967062 1
i:07:22.351,—0.0571]567,].2]3]7,0.1270846,0.0800025],0.007154264,0.004700902,—0.9967579¢
4
4
4
A

timestamp,x,

2022/04/1

:07:22.363,-0.0571069,1.213151,0.1270068,0.08021539,0.007132409,0. 004863766, -0, 99674024
:07:22.374,-0.05708921,1.2132,0.1269482,0.08020203,0.007162513,0.004900435 ,-0.99674094
:07:22.385,-0.05719674,1.213009,0.126772,0.08049706,0.00727193,0.004385092,-0.9967163 4

:07:22.396,-0.05718042,1.213078,0.1267832,0.08073793,0.007265452,0.0047663b5,-0. 9966975 1
0777 ANT N ARZTIRIRA 1 212107 N 12R7RI2 N NSNAATIR N NN77R4744 N NNAGGRRRR N QARRTAT |
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2-2 HEEHENKESMEDERIICHELTSZ M RIET 5-HDLEYEEE
2-1 TERRLE=FEBR 7o 77 A2 v, HAHHERKE SMRICEEL 52 D 0HET 57200 0HY
PRFEBR & Fhi L 72,

(1) =Bk
30 AMEBRIZSIM Uz CEX4FHR 23. 0, SD=0.8, M2 4),

(2) FEBIE

EERBME T~y R~ T F v RF 4 2714 (HMD: VIVE Cosmos Elite, HTC f) #3321 . VR J12#
IRSLDRGDBREZ VDN NP OH A RO BTz, PR BHRESMfE LT, — 7k VR & RIERICHEZE
MERLT LS REBRAFBESN D HMBES 1.00 & L, 025, 050, 1.00, 2.00, 4.00 ® 5 &HENHEI L,
FERRTIR R SNTEMERORE SOFFIXS B Ch o/, BARESRMET ey 7 ZEIEBEI, BHRES
T EIZ S FEORE SOXMNRN 8 ET O rShic, 7 vy 7 TERSINEILTHMD 280 | IR A
D ENTE, EBRIFRIIEH T LRHRE Ch o7, EBREMOE 2K 3 1R,
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3. EERFEMMOMKT . BaiR->T VR ZRINZBIE T,

(3) A
(OB B i M ARAT)

KFEBRSINFIZONT, B2 BHEOFMET CLEYEE M Z RO, EEMEMS (Point of
Subjective Equality: PSE) & T a[%n2%5 (Just Noticeable Difference: IND) % HiH L7= (Wetherill & Levitt,
1965), PSE I&., EBMZMENPRKETEFT/NSFTETPHORE I LEC 2B ELZ R L, PSE DA K
VML, FICHEA RSN THLERSMENZONRE LV /NSSMRELTWDZ EE2ERT D,
IND 1%, EBRSME D RKE SOBNEH#HITED5/NOHEMTHY  IND DIER/NSWEE, K& IDE
WE LD EMICHENTE D2 Eand, 7 BEEBRSIE I OWTHIBLY A XA B{fl, <R E VWl
R ey L, Yay NLEET—ZIZoWT, DEYEET N E T v T 4 T L, BE T ey
NLTeT—ZIESTFA—TIRDIENRMBNT WD, RWFIED T 4 T 4 > 71Z1% Matlab (MathWorks
) @ fminsearch B3 W=, RIS, 7 4 v T 4 v 7 ST h b EERBINE Ok & W 7Y 50%
OISR THEL DA Z RO, ZE PSE & L7=(X 4), PSE X, TDOAIZE>TREL H/HELIHRVK
TZERT, WIS, 74 v T 0 7 ST D, EBRBINE ORE W HIEA 25% & 75% D i3 T
ELDHREZNENRST, ZNHD 2 80%E% 2 THI- 7% IND & L7=(1X 5),

075

075

05

R L

LR

09 095 1I 1 IDS 1?1 E(: 09 U.!IBE w 1.65 1?1
s ara g A L
KEIDEWVWHD DL BIRNIDE ZDOANICESTRELHBNPILBHEVKES
(JND) (PSE)
X 4. LEABER RS PSE B4 X 5. LEAE RS IND o BE4%
3
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MEHTCIE, B EBRZINFE D PSE & IND % Z EHiL 7=, X 6 IS B HEZ DY) Z 2581 PSE %, X 7 (28
Z 7254 IND &0,

0.40 ) 1.00
w 0.20 0.50
: U u = :
o T =
© 0.00 = 0.00
5 . : - 5 f T
5 2
N -0.20 3-0.50
- N
040 1 oc 00 100 200 4.00 100 1025 050 100 200 400
RoEHEE HEHEBE

6. HmHHESM T & 0¥ Z 2 PSE

7. BLEE S D L O Z 25 IND
(2T = "= TEAERR 2R T)

(2T = =R A 2R )

Z M PSEIZHOWT, SR HHEZERN L5 1 %K 5 KT 2 E i LI-RER, EREAETIE

720357 (F(4,116)=0.56, p=.56), [RAIKIZ Z ZH#L IND ([ZDOW\W T, LA HHBEZERE 95 1 K 5 KHESH
TR I LTk R, FRRITA R Th o7z (F(4,116)=2.13, p=.08),

(MR G E T /VIRAT)

ORIV AIEBEE, LB BE LRI A ZD0EDR., BLOENAL DK EMEREZMSIESE L
MIIRGET VEER L, ffT Lz, ZORE, SR8 HEO ERFITAE TR 1o 7253 (1(5952.89)= 1.92,
p=.06). HIFLDOY A XD ERNENAE TH D (1(5952.89)= 42.50, p<.001), FIED YA XN KEL RDHIFE, “KR
TV N T 5 Z LR o T, X CRAERNAE Th -7z (1(5952.89)=-2.12, p= 0.034) , Z #LiL,
CREVVHIBHZT T DHEY A XOEN, FAHBHEICL - TRARDZZEE2ERT S, K8io, fiAHH
JEZ L O EBEZ L O“RKE WHIBERO SEHE A R T,
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8. HlmlH HEZ LD REN AW RO E
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