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Sound localization in the coexistence of visually induced self-motion and vestibular information

Zhenglie Cui™ Hideaki Terashima™*? Shuichi Sakamoto™*2 Yukio Iwaya™ and Ybiti Suzuki*l*2

Abstract — In this study, we investigated the effect of self-motion perception induced
by visual stimuli, i.e. vection and/or vestibular information on sound localization. To
make an observer perceive vection we presented random dots which were moving later-
ally on a wide screen. To present vestibular stimuli we used a three-degree of freedom
(3 DOF) motion platform which inclines right or left. Sound stimuli were presented be-
hind the screen when an observer perceived self-motion induced by visual stimuli and/or
the platform. The observer’s task was to point the position of the sound image on the
screen. Experimental results showed that perceived sound position shifted to the oppo-
site direction of perceived self-motion induced by visual information, regardless of the
direction of vestibular information. Moreover, this tendency was observed only one side
of median sagittal plane; the side whose direction was same as that of the movement of
visual information. The result indicates that the auditory spatial perception is changed
by the self-motion due to the coexistence of visually induced self-motion and vestibular

information.
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LS8, RMV ¢ S OFHMASORICHEFEENR DL
7=, Bib, HEBr1 LREEIC, X7 va VERE & PRk
BRESYETEHEEOFN, FHREMDOY T MK
Epotr.

3.4 EE

SO OREE, EBR1 LRRC, <7vaVBR
& LER RS FT 2 HEOEBREMDT 7 MR
DB, OEMFLE_RTERICRES Kok, ZhiZ
Ry a vy EME LT ABRICEEREMS T
H5ZLiCEoT, BFRINZECEBHRENSE/NLL,
ZOEPEBREMICEELZRIELEZDDOLEEZD
na.
SEIBORBE, 07 g R L TR
B L B5FBEM~DOREX, FIRMED —5 deg~
20 deg &, EWEFRRE LV HFROFFRMEDS
AR LTAL. BB, EBR1 LHHFRONT 3
VEARTHEE, VEREMEROMMIZ LS FRE
MDY 7 FREX, ER1 &MU ZICR N
UEozZ b, ZOFEREMOTIIE, BERICK
BNRATAEZTZ LIZE DD TRV & 538
bk lrol-. _R7vayAEicLy, ERAKED
R v a VI HRA~BEIT 2 XS ICHEE
n, 7 va HRAI~OEEDENZATREMEDE X
bha.
EHEMOTRAEFE L AICECEERE L



EIEZ - FRER - REB— - 5ARH - HAE— -

T, FRIOFEZERPEMR L TRASNIZZLICL DR
BLEADND. HEMEICENTE, by — MR
ﬁﬁﬁ@ﬁﬁ:,ﬁwﬁawﬁrﬁbfﬁﬁémfw
REMEASIER S h T B [22]. FEMMEICINT
,E%Eﬁ £oT, HERLFRROEFIELD
[23] ATREMEDS IR S M TN D, BRSBTS, H
SMHEE DD R DRI ZER OERHBE U A
BEEREZOND.

4 LIRMER

Y va VR L EEERERES Y FET25A1T
A&/a/@a%$&@aﬂﬁ®ﬁ@%é&mmf,
EBREARICHEREREOES Hm~27 N L TEAML
. ZOEBRAE LT, FT_I sV ARICL5ER
MBOBEMIZEIEBEEXDINERDD.

PR L7 &Y, N7 g v HEIC LT, SBE
WA S DEEBRPE L DHEDH D Z LITBRIZH >
THEY [9)[10][11], FEIOERIZBVWTYH, AREX
BOLNRhoTe b0, EBRERO7T 7 (K4 &
588) »hik, T varf (G4 SV) OBe
W7 variLEE LS, LM, RS, RM) ki~
T, BBREMMREE LEL 2 bEABRND. 2L
WEOFEIL, Fx PRAROERREIZ TTo%T
BF9E [10] DFER L By, FREEREAROES LW
~VTZ7 FLTWB XY Icigms BN S, LavL, LT
2L, T LS L ONBEREEZESE SR
B (allocentric coordination) ZHAWTEBREN LT
_TEY, SEOEER (egocentric coordination) &
IZZEBEMIZAWSSRBENRERS. e ToRE
CZEMS R AW B REMER [24) »iL, ~7
a VEIRIZL ) FREREREOEE SR~ 7 k
LTCEMLTEY, SEOERBRERLE—HLTNS.

iz, REXEEMESCH CEHME LTI LT,
RERBEIZRZL QNG [25] Z &0, HBFETHH
- TR - AMEEEE R ERICEA G DY 2S
& REICL 2B CEHFERICES LB AT
2L 260 00, SEIOERERICBITHERE
NEDRRIE, 7 ar i HCERAST 2 A8
ERINEEETHDLEEZLLS.

EBRER LY, 2 b, HEREREOFRIC
BT, NI va VERERHT Z OEREE RN &0
THZELILEST, BREINDRS v a VOEENRE
BEINEEZBIDZENTED., ZNTHE, ERS
¥a VARICHEREREA SIS RA, T
EMDOTHEN I BEEBRHEFIIRNOEA > . &
2, RETERERBORREFRRRS v a e
FHROBEIZBNTD, FEROFBREMOTI4E
L7753 % h.

Ay 3 VBREFERRHBEETOFGER

Palmisano & [27] i%, RIGZ~D%EEER) & R
ETEG~DVE— (RIMBT v F LR EERRK
7)) BNz IHE, BREBRROEBNELS LR
EHLTz. Eiz, ZORMBESERS I & 5 B CERRK
RoOWT, FAHNRREIEOBEIIC I > Th4L
BIEBBE LI Rt (28], HH S [20] DB &
5 &, fIAZRERNC L 5 B CEERE OfERIL, b
W L7ZHIF~D B CEBOBFE 2 Tidil, EFE
LHAEOE CEEOEBRFICBNCHART S, Fig,
EE, REERE HEERER L OMICTREEN K E N
REWIZBNTY, BAZECESAREIFEINLE
BARNWEINTEY [30], AFEIZBWNTY, i
BERRROF AR, MEBEEZANT52 8
WY E— LR CEBRE MO A REIZRIZ L
TWBDTIERWhEEZLNS.

BEREMOTNUNEFEL Y A RIOHRAE C-HEH
&Lfi EBR1OBETR_L I, BEHE

WE2EEREZLND. BRI TREESY
T4A@%ﬁ#$$<ﬂﬁéh5_kmﬁ<#6ﬂ6
NTEY [18][19][20], BZERARICHB TS, ZE/HO
HAMBIIEREL I Z LI2L o> T, FREMD/ A
TABBERZ ENDZHAEDOHDZ ENBEENTN
% [21). F7z, REMHEEZH LERAEECHNFE
A#é%ﬁ@&é*&ﬁ?éh{ﬁ@pu R

BIC L0 HERAMRICHEY RIE T4 ﬁ\%z
Bhé AFFEIZBNTEH, 7= /%IJELH%
Bl UTHR L2 RE AR A B 4 E%kﬂbﬁﬁ
ML LOIRMRENDB T2, X7 v arHFEfll~Dn
BRI DONTZEEERDE. ZOEREDAASL T AICL
0, N7 varHFRfOEEROLEREN®MEL,
FERMICEREMDO TR ONR P2 T2D Tikin
NEEZLND.

BREMOTNRIERTE L 0 1BEHEE OES) 7 MM
:EUtﬁkaT FRIOEZEENEN L TERRSh
LI EBEEL—RE LTET OIS, Teramoto
BBﬂ@ﬁ%_iék,Eﬁ%ﬂﬁﬁﬁaﬁ@®%é,
BEHH OB BB IO A EREMNDFEBNELS.
Teramoto HiX, AMHEFM~D H DEEBFICIX
H M OEZERENERE L CRHNICERR S, 207D
BER RO BB EMDRERE LI L B L.
AEBRIZBWTYH, X7 ¥ g AR L THERE R -
W 200 HCEBFROKEAICIY, RovvarF
M &I DZER D HIZFEEE O TEHE) BECTE
MHEIE, 7272 L, Teramoto b DR TIL, ¥
R OEMEHREBIES A, Bb, #EORTS
METRON. TSR LT, KRFFE IS GREM
OTNBBECEEFOFR LI ETE. F
7o, AEFROHE LEST, T2 ACEHOFH
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LIRS 7 FLTEM L. ZOEMBIZONT
HEoZ Y LTRWA, Al b, EFFR~DH
CEBOBAICEL T, BCESOLM & IR
DOEZEEPMILPDOERESIERILRLTIRSEE
25, EEFEOEEE, BRMDLESHDHEA~D
FEfo g & LTRNICRBE STV S e
W72WES D .
TEBMBEORMAEPE LY FRAIOHRIZELD
HEE LT, AROBRZEMOEMRICEIZ2EELEZ
bN5. Ross & [33] 1%, EFEEZEELLTELED
M BICHEREZR TR L, HENEMRELHAN
7o, FORER, Vyr— FOBEFBEICTEMT IS
EULBZ ENFRENT. ZOBRLKIT EEMOERE
(compression of visual space) ] & FEiEiL, ZEMEYFE
HFEDOHE 2RO = L &R T [34][35]. £ DEDOBF
EIZEY, ZOEBEMOERL, EBRIEORIHO
ZERNEFT LD LRI EEEZITLZE, £, Yy
F—RRETTHWRNVBARICBNCHOARTSZ .
36] MBS 2 &R0, AFFEICIBNTH, T3
VEIR & TEREREORAICLY, X7 v a v hH
& IR DRERAER L CHE SN FTREHENRE
Z2bh5B. 2iEL, AP TR, FEREREAER
ENBEAIE, RE LK FERLHEIEEZRNEL D
WHGR L. 20k, BERAZER LZHEEPER
BoFRFE 2L LHEREMEEER L CHFEhME
SBAIT, BUNRIRERERNIAEL S 20D Y v F—
FZ2BEEITL ) RRNERRKESIIREL TR
LEZBND. ¥, FATHED HRZEEOERK &
Ry, AR TRERE B EBOS R & TRk
Bz UCEM L. "TREtEE LT, SEBVWEE
BEM ORIEENRER~D~ v 0 T Tholed,
B CEE O & IR T EMRI DR ZER A (IR &
h, FBEMBszo R Fra~&s5lokbhizn
LENRV. TS OBRIC OV TIIRERKEESL,
SRERDIBRFBLETHA .

5 F&®H

Ry VRRE L HEBRERNE L Vo BB ORIE
DEFETIZBNT, FREMBED X 5 REEEE-
DOMITDNTIRR, FORER, 2 >OBRRREINE
BT A8E0H, BHREMDT T FEVWIHENRED
BByt ¥, TOLRBFHBEMOTR
1, EWAT g v E MO TE P RRE O ARl
WECLAZ EERLE.

o

AT CRIE BT E MBI &R RIHEERE T~ TF
F— X VB FROBERHA (19001004) 1 DBIRK

kb, £, A (B4R »o, EBRERICxT
AEBEBOREDOTREEICE LARRa AV FEW
TN 2 LIRS 5.
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