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Abstract

Effects of Self-Body-Related Information on the

Visual-Haptic Integration of Thickness Perception

KIRA, Yuhi

In a previous study examining weighting in visual-haptic integration, we found
that tactile weighting increased when noise was added to the visual input to reduce its
reliability. However, the tactile stimulus was a force presentation, not a real object,
and the influence of visual information other than the object, such as distance to the
stimulus and one’s own body, had not been examined. In this study, we examined
whether manipulation of body-related information dynamically changes the weighting
of visuotactile stimuli by perceiving the thickness of a real stick as a tactile stimulus
and a virtual stick in a VR space as a visual stimulus. In each experiment, we set up a
tactile judgment task in which judgments were made based on tactile force and a visual
judgment task in which judgments were made based on visual perception, and examined
the possibility that stimulus weighting would change depending on the modality used as
the criterion for judging thickness. In the tactile judgment task, the thickness of visual
stimuli was varied by -10%, 0%, and +10% based on the tactile stimuli, while in the
visual judgment task, the visual condition was reversed. In Experiment 1, the distance
from the self to the target was 200 mm, 325 mm, and 450 mm. Since visual information
of the self-body is received when the target is touched, the presentation of the hand
avatar is expected to increase the reliability of VR visual information, resulting in

relatively greater visual weighting. Therefore, in Experiment 2, we examined the effect
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of presenting body feedback (hand avatar) in the VR space. In both Experiment 1
and Experiment 2, no visual effects were observed in the tactile judgment task, but
tactile effects were observed in the visual judgment task. This may be due to the fact
that tactile tactile feedback was more reliable than visual tactile feedback because both
tactile and virtual vision were used. In Experiment 1, tactile weighting in the visual
judgment task varied significantly with distance, but the variation was not uniform,

suggesting that the effect of visual size constancy affected the weighting.

key words VR, Multimodal integration, Visual, Haptics, Weighting
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(b & HERT -10%, 0%, +10% 7% VR #%) Z2/R L, S8 IC3EER & Mk 200
ms O AR OMERE (13-19 mm ) 2T 2 X5BR L. HEHEBER
%, MEHERRE X b HESR DT AR 0A ] &2 “HEc X0l L, 2> be—=7%2H0
THET 2 X5SMFCERL. 2oL &, A& FTORBICHIRIEER T Cldwizd o 7%
23, EEZE U THEICHE 2175 £ 5 IR LTV,

PLEoBEmmgeEs, HEREETR, FEE 13178 L, 221 &MFrdEki oy, 21 &FRT
RIZFOEER#ME 2R U .
COFhERME (7TKHE) X HHE (3KHE) X EEE (3 KHE) DRFEMHITHBWT 20 &

17, 511260 17217 o7, EBRIX 1 HH 7D 2FKMAITBWT 5T, 2.20 TRLAED 4
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2.3 B 1 FERHRIEFER

RAERIEL 200 ms £FF

x 21544

— FIfRE T HI R
2IRFR T8

2.14  PREHIWERE D T =

HIZOTTEMLEZ. 1 HEEX 21 BT 00MEFEIT 2D ITo THOORERANERITT S
BIMDOFAREND - 7-.

2.3.3 HAREFIEERE @ RERE C LEBRE

fb BT AR & E AT E R OS2 ANV Z TERE 21T o 72, IRHERIBUIAME 16
mm DON—F ¥ VB2 HEERL, MREERE2ITORr o7, HEREIIIME 13-19 mm
(THRE) 267 YR LGEINTAN—F v L% (K 2.15) 2HERR, BRINHE
B2 BAHEICRE & -10%, £0%, -10% (3 1) TE{LZBEokzE R R 7.
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2.3 B 1 FERHRIEFER

2.15 TREDAN—F v LE

2.3.4 HREHERE  FHSE

2.16 XA FHIBEREOBIKIXTDH 5.

SAERIEY (3HE) 5000 ms B

— RE TR
21RAHET 1%

2.16 HIEHIWERRED Tt =

T, BRI LT TEERE (s 72n) ) 2w XFEHB X CHE I (16 mm
VR #) % 5000 ms BME/RL, SMBIZE@EIN—F v VEBEBHERITZI5F8RLE. 20
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2.3 B 1 FERHRIEFER

&, HEE2AZ 3000 ms FREER X, 2 ORICRES SRR (528) 2 X LB
TERT2HDIEE L. HinT, HEWREE UT THRaE ()1 2w 3X75ls
K ORERFZ 5000 ms HDARRL, MEHRERE L R 200 ms [ O A TR Z
R % X5 ICHBUR L. HHBHIE TR, TERERIE L D BRI DT 2K 0A) &2 “BR
WEDHET L, arte—32ZH0THET 2 X 5SMECER L. DL Loz,
PR E R, BIEZ 1T L, 221 SRIFZERTITo 2. 21 SR T RISE CEHER]
e BnRLT.

Z OFHE & 2 Al AR L AR, REMTBWT 2080730, 4 HICo U ERL, 1 H
HOAMERITHD - 7.

2.3.5 U—F2JHE

HED L 3fHEoSHWHED 1| HHO2LM2RITHKb - 25 IE X, MEshk
FEHEZNEST 272012V —F V8 ETo 7. $I3W ELSAEZEDERE, VR Z22H
FAN=F v VB2 E2R L. BMEIC TRREINTWS VR B D 5 & Bbh 33550
EHFORETRTEIRCHOR L. BMEDELRLEMEEZER R ZHWT, K
3.5 DXL THERREZHAIE L .

D EoFHiE R A—F v LRHEOMBE R (200 mm) , F (325 mm) , & (450), T
TOEBESMTITY, 1 DRSO = 3 ERIE L 7.

217 V—F U IHEORET
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2.3 FEER 1 FEMHREEER

2.3.6 EHEREmNE

ATEHIBERE IR R 2 RIEET) 269 2 KP4 154 (20.3+0.94 %) 23570
U7e. BUEHIMERE S B HIMERE S S L Tun 15 4 (20.0 4 0.88 %) 2ZML

72. V—F v HREICZ EEROTRTOSINEDLRSIL 7-.

2.3.7 BIRZTHOHH

F 217 5 N Z#iHl 5 2 72012, MERRoTWVWS 0.2 s DRDAERZITI K51
SIMEBEZHR L. BHESRFETAY Y 2 —NF Y RS 720, X218 D X5 LIFHED
77 VIR EER L1, X219 O X5 RHEMIHD X — 2l L R e ERL, K

220 D XD CEBMNE 15 ZLOFTLEDNELIIERHTETCOIEF X — >V TEEXNS XS

L7,
=R J\F—>1
E3lanas JNF—>2
1] 2 | 3 ="
1 [ & | &b T izr | J\5—23
% Jq&: 1;3'7 ik hmE | /-4
T 1=
IR J\F—>5
[ 2.18 Bl 3 &fFOEHED 5 7 > kK = J\5F—>6

X 2.19 Rk 3 &M OFEFEIETE DL R — >
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24 FHER2:BKT7 4 —F Ny T ANV ETANR) BRSHEER

sl 42— IE| 18E 28 H 3HE =)=
1 1,2,3,4 =T | ®mAF PRI | PR
) 5,1,3,2 VDERF | ETE | R | EET
3 6,3,2,1 EriE | REE | REF | EFRE
4 4215 PR | ®RIAF | REE | RS
5 6,1,2,4 EE | B | RETR | Pz
6 5,6,2,1 e | EfE | REF | ERRE
7 5,1,3,4 EEs | &R | RE | Pz
8 1,6,3,4 EHRIE | AR | PRI | Pz
9 3,6,1,5 FRIE | AR | R | RS
10 6,4,5,1 ErfE | PR | mERf | ERRE
11 2,3,4,5 WAL | FRimiE | bR | DR
12 4,6,3,2 FiTiE | EAER | PRI | EEAS
13 6,5,2,3 ErE | EEF | RER | PRI
14 45,26 PR | dEEF | REF | ERE
15 3,5,4,6 PRIt | IET PR | EdE
X 220 Z7 vk

24 ZEER2:BEIT14—KNvY (W RT7PNER) BREER

FER 1 LB LTV BB U CHIAT 5. EER 2 TIESINE LB E To MY
325 mm TEEL, VR ZH EICK 221 DX S BA=F ¥ LT (NY RT7ANR) BFRKR
L, EE 1 2 RBRICHTHINERE S X CHEHIBERE 21T o /2. SINEPBLIERT 2,
NY RTZNRZXDIEOMBRIC L > THROKRS ZHHEIN R WD, HE2WIIEIBERT Z
P 7Dz, HBeiEEOK K 2.22 DIEDLRWAY RZANKXIZYIDEDLS LS5I1TL
7z (®2.23) . "Y' R7ZANRIZHMD IEHDH X FDFE2RMT 2 e TRREIND I
HoTWz, ZOREODFRRTIITEENE LT TWEmRENDRH D, BIRKFTE R SIS E N1
W R i 2.4.1 THIR T 2 BRIMIC THERR L 2.

2.4.1 BRK

FATHIZE [17) I2ESWT, QL 2056 Q10 FTOHEMXEER L (F£2.2). Ql 25 Q3
NHOHTE, Q4 2056 Q6 BHCERE, Q7 256 Q10 BHEOMEICETZ2HNETH -
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24 FEER2:BEKT7 4 —FNv 7 NV FTANR) BRFER

221 ANV ET7AXR 222 ANV EFZAX ($82L) 2.23 SEERF DL T

7. THoERIIHT M E-3 GRS, -2 (&), -1 (A, 0 (855
THRWV), 1 (RRHEE), 2 (AR, 3 GRIFAR O 7TEREDY v - RETHET
3 &5k HOHERIE (Q1-Q2)-Q3, HOFMEIE Q4+Q5+Q6-Q7, HkDfiEE
Q8-Q9+Q10 ¥ LTZhZhatE L Tty L .

SINE 2T Db o721, QL o EFICEERITS X H5ERL 7.
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24 B2 BEKT7 4 —FNv 7 NV RTAR) BRFER

® 2.2 [T OMBERE & HERBDIME

Ql | N=F XY VL REGFPHDTOLGFTHE0D XS ITK T
HOAER | Q2 | AR AN=F x L REAFIE, MOHLIrODDTHE20D XS ITE LT
Q3 | HRWIIEBOLEFLD 20D X 5K U7

Q4 | N=F ¥ LG F%,
HODEFTHErhDESICaryta—LTE3 KU

HOERE | Q5 | N=F ¥y LREGFOHFH X, HAOHEICX-oTHIEFRIIN

Q6 | N=F ¥ VBRAFOHEPHSOEICHELHZTVS XKL
Q7 | NX=F ¥ VBRAFPHEFICEHNTVS XS IZET T

Q8 | B DEFBN—=F ¥ VREFVPRATGICH 2 L5253 L1

Q9 | BROEFEXHREKOIMCH B XSG LT

BRONME | QL0 | BTOEFBN—F v LEEGFOHICRY 7P LTV XS REDB L
HBHVE

N—F v VEEFENPEHTOEFOHICRY 7 FLTWBS X550 LT

2.4.2 REREME

EBR1OEHLDFEICDHBML TWIRWREA 154 (23.1 £ 0.94 %) HBML7%.
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2.5 OMTITIE

2.5 DHAE
2.5.1 ERAYI7b+Ux7T

FETHEoONLT—XE CH#H ZHOWTEELLFER 0 7S5 LT csv 7 7 4 JLITHEM
L. ZME&EDa Y -1 X3EEDANEB XTCROIERITIE Microsoft Excel 2021
(Microsoft Corporation, Redmond WA, USA) Z{#fH L7z, DHEHEEKDO 7 4v T 4 >
Z7021E R 4.2.2 (R Core Team. 2022 [18]) LT v by Mallgatr 2R Lz, 28T
1213 R 4.2.2 1T ANOVA # 4.8.7 (Iseki, 2023 [19]) Z{EH L 7.

2.5.2 FEHNEM= (PSE) OHEE

2.24 IEHWERED 7 49 7 4 2 Z7DRITH D, DK EZ TGS, Ml
RHRMOKRE (mm) , FLADEERE E EARZARRBEOKRE 3 &4 (%) TH2.
2.25 3HBEHWERED 7 49 7 4 2 Z7DHITH D, HitdH KW EZLEE, MlsHE
M oKRE (mm) , FLBIPEERE & EARTMERBMOKE 3504 (%) TH%.

TRTCOERBLOREDORM T LIZ, 0 EER X D b HEBHRHO KV & E
ELEHGZREH U COHEAERRE 7 4y 74 27 L. 50%R%24ME 16 mm DIFEHER]
LR CRSITREE o N7 BRI O EERIFEMS (PSE: Point of Subjective Equality)
L7
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2.5

IR

1.0

0.8
|

0.6
|

0.4

0.2

0.0
L

2.24

DIEREREBD 7 4y T 4
> 7 Db WTERE D —

CGiitsh - BRHER & D HH O 5
DRVWEEZIEE,

i - MERIEORE (mm)
LG fil s & FEARZZAR BRI DK X)

X225 OEHEREBD T 49T 4
> 7 OB HIWTERE O —

(it - REHER & D LRSI o
DRV EZEE,

H - HEFIEOKRE (mm)
LB AR v LeR B R DA &)

2.5.3 FEAHIITHEEH

pog TRINB Ri

B L7 PSE 2542, SS 2B OKRE (mm) &L, Ri =
ZHRAMERARICHNE I N RS DOZEMNE (%) L. CS 2&ERITBT 2 HIMEE L
25XV T 4 HOHERBOKRE (mm) , S, & S, 222 HERIY L AR RIE O K
& (mm) & L7 ffEOEAMNFIZEMLHEHETH 2 EZ, UToBRITL-T,
PR EMBEOERLMNT w, & w, ZZRZN, TRTOERBIOHELERMH L ICEH
L7.

CSxRi=8S, xw, + S, xw, (wU—th:l)
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E3E

KRR

3.1 FHEMNFMH= (PSE)

b BRI TR IS 30T 2 R & LER BRI o 22 (<10, £0, +10%) , HREHIKEREIC
B 2 MEIC AR MEROZ( (10, £0, +10%) ZEXV 7 4 (L% L T 5.

3.10& BT XY 74 BIE% B X O HERE 3 &0F, Mt FBNEMR PSE T
D, ELMEHNERECAIHRHWERED 72 7 2R L TBD, £ 1 ORFERSEMFI
BIF5 PSE Z2Rs. £, MBI 2RAEMIMEEREZZ2RLTED, ZhlEDos 77
IOV THMARILTIREREZREK T 5. PSEICOWT, XV 74 BE{% (3K
wE) X PHEE (37K¥E) OMED h “EHRSMANM EITo7 L 25, MEHKERO G TIEY
DEMFEICDERBRENRONED» 57 (F(2,28) = 1.0819, p = .353, n2 = 0.0048) (X
3.174) . HREHHNERE (M 3.14) TIEEXY 714 BE% RUEB O FZMRIAEETD
D (F(2,28) = 22.93, p <.001, nZ = 0.21; F(2,28) = 8.92, p = .006, nZ = 0.03), Z &

R oFER, ¥ 5DMBH TR TOKERICENR SN (p < .05).
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3.1 EBRFMS (PSE)

FENEMSPSE (mm)

18

17

16

15

FEMEMSPSE (mm)

ESUFTABDEL (%)
B (mm)

18

17

16

15

EYUT A BDEL (%)
CEERESMF (mm)

3.1 PEEERIEIER ¢ FEIREMS O @ AR HINERE, 4 SRR

2R 1 @ 325 mm FREESRIT (T NX7R L) &HEE2 DRFMNF (I ANXHD) ZHEKL

75 7 %M 3.21RY. BIMEICBIT B PSE I2OWT, XU T 4 BZ(% (3 /Kk#E) X

TARKHE (2KHE) O “HERESFEODMON EToke 25, MEHMRREICE T

XV T4 BENS (M3.246) OAFRLENRONT.

FTEEMSPSE (mm)

18 -~

-
~

-
[e)]

—
U

-10 +0

FINGRRL

+10

-10 +0 +10

A 18)

FHWEMRPSE (mm)

EYUT ORI (%)
ETINGRM

3.2

FERFMAR 2 MEHWERE, A AR
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(6]

-10 +0 +10

FINFHD

0 +0 +10

FINGIRL

=i

TAHUFBDZEE (%)
ETINGE Mt
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3.2 HAMNITHRE

3.2 EHITITHRE

2.5.3 Hi TN FIETRDI2EAN TR Y, SEBOZSHEZNZITBVTKRD .
FER 1 12OWT, Ml FREESE R, W2 EAMII I L2 £10%DE XY 7 4 BZ(LS

fFZ e DRz, N33 1TRY. FREDEAMFIZONWT, £10%DZ L (2 7k#E) X F
Bt (3KHE) OXfsd b “EHRE TN Z2iTo7- 8 T4, SEHEERE (K3.34H) &0

TREERAMEE CH o7 (F(3,42) = 5.96, p = .019, nZ = 0.02) .

0.8 -

0.6

REDEAHTTREL

0

-0.2 L

0.4

0.2

coh--10% —e—+10%

..........

AR DE AT FREK

MHREFTDEERE (mm)

0.8

0.6

04 L

0.2

0

-0.2 L

re.h---10% —e—+10%

200 325 4%0

MHHRETOIEEE (mm)

3.3 PRBESRCESER | EAMURE (K MEHI, 1 SRR

FhE 1 ¥ BB 2 DERICOWT, HllhE S HWERE (Z N GH) | Mt d E AN U REL
L7z £F10%DEX Y 7 4 BESMHZ e DR EX 3.4 13T, FEBROEAMITFIZTOWV

T, £10%DZ L (3) X 7 N&HH (2) O _FHKIR

DEMHENCD N R SN o7z,
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=

AEODBIN 2T 272225, ¥



3.3 V—F Y IHEDHR

cohe--10% —0—10% - -10% —e—10%
0.7 |} 0.7 |
% 05 | % 05 L
o t
Z 03 | T 03}
ES N
Y ]
S 0.1 } 8 0.1 }
n iR
® &
-0.1 | 0.1t FRERU FTINFH 0
-03 L -03 L
fnERT (77)\F12L, FI\FHD) MEL (7)\FR2L, 7INEFHBD)

3.4 EAMIRELLE Ok MEHEERE, A @ SRR

3.3 V—F2JBEOER

3.5 3FEB 1 TITok ) —F V VHEICHE VT, SEMNEE L -IE CHIHE) &
FEIROHRERZ ZAHWEREZ L IR L7279 7 THh 5. {FFREICBWT HiE (3 7k#E) X
PR (2 K¥E) O —EHROMIED D FHI 2 T o7z, Z ORER, ARHIKEREICBE VT
(LEEERE (200 mm) & HPEERE (325 mm) SAFTHEMENRIASNL (F(1,14) = 5.98,
p = .028, % = 0.176; F(1,14) = 8.52, p = .011, n = 0.233) . HEHWEFRE BV TIZ
LHERMEE SN (F(2,28) = 3.73, p = .037, nZ = 0.0067) 75, HHFERRIZE SNk
ofe. 7B, FBEERIFREIZSINEORE L EEOEH R, Y5518V THITRTOMT
AR o (WEIRIEZERT2) .
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3.4 HIREDHBESRMFICH T 2 1IEER

oty ME —@—ERR

0
» = S 450
g ’é o £
o £ o~ 400
Ho= D Iy
S o B 350 L
o CI
@ = R @, 300 L
A 6 i Bk
W = K
= K W VU 250
Ny 200
plawz ks as)iick pEsi=ka s plawi:zE:Hi: hiERE IRIEEE
MRETOER L, B, =) SERETOER GE, F, &)

3.5 V—FrIEOMR (F | MSHWERE, £ @ SEHREE

3.4 HIFEDEBEEMICHEITRIEETER

AR O W MR E O BEEE S Z L DIEB R AN 3.6 TH 5. HIWrEM 2 S+ M,
BRI Z S IMENTITS 2 ZERIEGFTHIOME, MW REMoAERERENR O
(F(1,28) = 60.10, p < .001, nZ = 0.629) . FEEESRABITIXEEROAEREREZTR SNk

Motz (F(1.47,41.18) = 0.97, p = .364, nZ = 0.0026) .
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3.5 DHERER R OE X L EEREOHEY

0.95 -
B
¥l 0.85 |
=
Q i
i i il |i
B 575

200 325 450 | 200 325 450
S [ F =kl

AR FIRIERE () OISt (mm)
HEHERE () ORIERHSEF (mm)

3.6 FHIBEREOHRRESM Z e oIER (e M HINERE, A @ SEHIRENE)

3.5 DEREREBOMES & EREEDERE

FZBR 1 TIIPERESSAF R CHERIICHIEZ#IT TH 53, s ZED2 L A HTI3ED S
3o TWie. 207, FEBESMEEREIC 213 AR NS ORI R X
TWAREMED D 2. DHHIEBRBOEZICEH T2, ZOMEIKEWVIEEFHIFEIK
<, HIMiEHETIIRVEXY T4 OFELPDPRNZ 2R L TWE. 22T, EIARESEMAIIC
2 AF R (RE) HINEREIC BT 2 DHAERBoEE s RE L (hEl) k354,
REFHDERBRZ D5 FRICHEND - AN EZ 5N 5.

4 3.7 (3 2 FEEESRAE, Mtz 2nE Z e o DEHERBOEE & U255 1 ofilif
Wk IC BT 2HRTH 5. EDTF 705 -10%, IR +0%, G23+10% DEX Y 7 1 [t
ZACSRMITBII 2HRZR L TVWE. BEXY T 4 BZELSMITHB W T Pearson O HEAHRIMR

EER[ToTzb 25, -10%5FIIAHBHRE -0.013 (¢ = -0.088(43), p = .930) , +0%5MiZ
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3.5 DHERER R OE X L EEREOHEY

HHBARREL -0.056 (t = -0.36(43), p = .T17), +10%5FIZAHBIMR%L 0.261 (t = 1.7708(43),

p=.084) THH, HAEIZ 21 DEIE R OME E 23N S 2 HENIZ A s iz o 7.

2.0
2.0
2.0

1.5
1.5
1.5

© (=}
o ¢ ’ o 3
[}
of e o o ¢ © e e o ¢
Q ) 9 8 ° o, od)
% " > 6 ° é ¢
(<3 @ %O
&
(o]

0.5
0.5
0.5

{0]9) 320 400 (0]9) 320 40U (0]9) 320 400

3.7 EBR 1 b RHINTERE I BT 2 OFRHIE B o IE = L IR0 B R
(FE  -10%5et:, g @ +0%5t:, £ +10%51)
CGERL . 2ZNEOFEE, A FSINE OF91HE)

3.8 13X 3.7 LA U < Ml & BEEESRAE, Mz SinE 2 o DHAEEBoEE e L,
KR 1 OFRHIWRECBI 2 2EXY 74 BMACEKHFORRETH S, FEXY T4 ML
L1235 VT Pearson OIMHBIMEZ1T o7t 25, -10%5MFI3MHEBIREL 0.106 (¢ =
0.70(43), p = .488) , L0%SMIIHMBIFREL -0.094 (¢t = -0.62(43), p = .539) , +10%Z5M:
FAHBEREL -0.146 (¢t = -0.97(43), p = .340) TH b, HFFAEICZR 2132 DHEHIEREOME
ZDEAD T A MBI R S iR d o 7.

— 29 —



3.6 HEMMORR

© © ©
0 0 0
< < <
© ™ @
o~ o~ o~
®
o & )
Je?
° & oo * @ 8
00g0 B’ ©
© 9 Q
Q . Z e
- @ - 4 0@3 - %0
Q © £
% e o § ° 4
@ o
o ° ® @ %0
o o
2U0 349 450 2U0 3249 4°U 20U 3249 4°U

3.8 SZER 1 MM EREIC 3517 2 OB EREE OB = L B o B f%
(FE - -10% 4, R @ 20%%tE, A @ +10%5F)
(ZE8 . 2ZMEOFEME, W 0 FS0E OFHHE)

3.6 BREOFER

3.9 3B 2 T RICAT - LEMMOKRTH 5. Mt 7 il = O 9HE, Mo /e0:
SIEEFICH O ERKS L CHCERESL LS RDOMEDSFHIHE 2R L TW\Ws. HORT
AR, HEEMRE, SEONME, ZhAZHhORMIRIH LT LERDMEHD V412
Y O SIEABE 21T 7. ZORR, COFMITEEH S AERIC0 LD EWERMIEL N

(p < .01, r = 0.8154699; p < .01, r = 0.7997114; p < .01, r = 0.5692854) .
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3.7 MBI

12

3.9 7Trr—bER GER D 2SNEOFIE, A ZFSNE O FE)

3.7 fRRE
VIVE Pro TAZEEBOHEZ Rt 20T a7 A7y 7L () 2 TFoiHER TR
D7,
360 . ) -
v = (v: 1A, st MIRDOKE X, d: BIELERHEE) (3.1)

m* {tan=1(53)}

FiEoRic 450 mm (FiE) T UROKEX 1.3 mm (/D) Zr, v=0.165ETH
%. VIVE Pro OMHEY U TR 14401600 (FFH) , HE A 110 ETH 5. Zhic
0.165 EEH 7= h DFfEEERD 2 & 1499 50,165 = 2.16 pixel THZ. ZD7%d, 1 ¥r+E
AL ETHE PRI TEY, HEE TS THo72 VR 3.
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C

Z5

4.1 FHWFER (PSE)

HER 1 BRI L bIC, MR TR R MO BB R o h s o 7258, $HE
TR C A S I O B R 5. ZAUS, MOEOEEIMEDE < 75 o 7 2 L A3
M7 L EA BN S, BBEISIEEC KT LTRSS T 3 O L TRlsHE K L
V. 7, AEBCIRMEIIEN TS o AHMEIE S —F v L TH o7, KITHI%E [13] TH
EXVTABERIC/ ARXEZMA S CEHEEN TR DEAMNUIMERN L2 MERD 5729,
KRR ORI DB L 72 o 7= ATREMEDS B 5.

Fh, FBR1 L 2 TEDBHBNEN ST T L b BAREERD 7 A X CRSERE ST
MR RIES B ol L ERD.

4.2 FEHHIITRE

1 ORI BT, M0 EA NI SRR L TEL LR, SR
ko THEBIC IR R 572, Ogawa & Macaluso OSEFFHIZE [20] TUE, 2 ICHS
PIRDZAL ¥ R THIROWIADZALIE & DA <, RIBZ TORE S E 2 s S h
TWa. LaL, KERTIZ-10%0MEHRAIETIRBERIE LI (1) oEaf
FIRARE L UNE Q) 7D, +10%DMEIRA I Bl EE I (H3) ofa
fHHINEL (KREL) BoZ. CELDREREEXV T AL D KREZVDLIKIEL TZDIE

HEDRZE DA D FRTZ - Tz,
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4.2 HEAMNITHRE

IRHIEBHRICES TREZDEHREDOR) Lo TWAARENEL D 2 L E Z 7.
B 4.1 1 3EFER (ZOEBRTIE £0%5%M4) L-10%F BV THEHEEN D L5 1cbo
TVWEERLTWS. @EIEVYIKREZ R2R, A (FiEoKEX) 20d01: HEA
1 < AT WS BIRTH 223, EHEEIEHNTHR I 2 BETIEIHEA T DR X
AT BT = MEE VWS K5 IHMEIFIDES X512k 5. &2 AD, -10%5&M4T
FGANDOREET HEAT > EANITHZ. ZZTHEHEEIE & HAE > T » i
DXEDELT 5. MEANIEHTED SRV 20 MR X > TRED h %D
51 EWOHIHRDY D 270, DD 2DIIHEDTTH 5 L B EHI L L
7D, HREOEAMIPHEMNINNE K R0t ERD.

< BER (0%%fF) T * -10%5MAF TV WA Z RTHS :
= WA RTZET ?
R
1 Q ———) . EEELE< & 5
BHMEAB< & M e tEs Y
RAECMENHOEDS ¢ (FE)
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