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WAEDERBEHEMOFBIZLLED, HI2PEZTOHIIVWD LI RBEEE2L-5T, &
BB AT LT 2FEEE o TWa. #HlZIX, PlayStation VR ¥ Occulus ¥
) — ZEIZRER S N D FEEHEEREET T+ A 7L 1 (head mounted display : HMD)
%, Dolby Digital ¥ Dolby Atmos, dts:X FIZRETINEZH TV RHFEED 2T L
&, N—=F¥)LY 7T« (virtual reality : VR) ¥ AT AL BREEH, Ik (£7-
IR U752, MBI SICHET 2 2 212 &k > TR WIS K E B
LTW5a., IoIZHEIETIE, 1208 ITWwa Rz, &b kEREH), X oFEVNH
fig, LoSrfBGElEd 2 TREGES AT A1 OFEBPHFEI N, 1 HE
DoNTWS., ZD XD RHBIEGKY AT L2 ERTE720121F, L0 EERGOHE
BRIZEb5A, BHBOZITFTHEFE4 SOMEDOKRELZ K <HET LI £ HEH
HTh5D.

AN OMBEARERIZ, F GafITIE, 5, JERE, A5, W15, KAz & eis
NTWBED, AFETIHREDERITMN, AFOKL 2T XN TOREEZ e LTk
D) BB TRONZARDBFTBRIZE>THEESNTVS., ZTDOEE, Zh oD AT
WBMATHAEIND Z LT, ZELUZHBEHEAVPERINTVS, Thbd, HiK
BHIZE-T, B ZHD BLAMUDMADLR D B Z & 23l L TWad. BLEDZ &b
5, BWEEGKEZERL SEL VAT LAORER, EYLRHREREZIRRTSILTH
VW25 (FlZX, EEE»AEIXHARZOE S IER L TE L) .

LU, AFUCIZEROESERVPFELTE D, HEN S/ ONERIE, MAT
RCZFRBIZUETEE21Z50IBATWS. ZOMEIZN L THRL DI L 51
e UT, THDDIROITENMERIEHRZ BRI T 5] LWHIEDREZ S
hd. HZIE, NEBADHTEKANERFETDHLE, KAOXRFEIZEPTHI LT, £
DRFEDNEDIRNEG 70D, TD XD, BBIZFET 2E5Dhh oz Al
2P 2PET HERUILZFR LY, B2 IIMEFRNIZZOEAZIERAL TW
LEFEZAONG. LD s, AEIEREZDRMIZIZRL, @WERSEZEC S
WAVATLREBRTB-O121E, ZOEAMINT AHAITRILER W,

AR, 19 5 Wilhelm Wundt 23RFZRI 200 %2 B2 U TEOR, DEEZ 2 W
IFRPNZBVWTCIERICEE R T —~ & U TN TONTE 2. KHZ, 7A ) 08



2F, DEEZEETHY, TRLEFZOR L EHMEIEN S William James 1Z, FE%2 T4
FIZHFAET 22 < OFEO—HDOAZ NI T 28], 2L T [HETHEH-TWEE
D] EEHFELTVWD. BXIIRFEOHEGLPMRITEZZMITS (HE2ES T, HEM
75) 2&T, TORREFTITEI>THONDEREZFMIZHN L, BEKRNE % HE
LTWwWd. 2UT, EREZANTZHROYMRDOAD, < ORI TR % HE L
LTW5b. YRS, ZOEREMHEHRILE DR RI 2R BAEX N T O TE R LSRR %
DRI BWTHIZFEHDORTH b, FHFE, FRIZEREVGASNTH 6 —{#
UEROBEIZBEWTH, HBHROKAR L OEERET AN REINT VS,
UL, INE CTOFEBMEIIERIERTH O, FRAERIZRAERIT & A
ENTVBREEREZARVEVWSDDEIRTH 5.

PR R REDE 2 I RIFTREBIIFEEICRE V. fIZIE, BB =T 125
D& D BEER LU WG TWA Z e 2B L TAS LT 5. FIZIEHKET ZA
ZDPDDBNKDETETVT, TNHDAREE, BarALAfiNG 5 &%, ke R
FENSFHEE SN ENREINTHIZASTETWS., ZD L5 R FTHAD
DA HEZMEHIT B L, TORFEEZNUADOEFIFEASNTHIZA-TL 2IZHMDL
59, BE-VWAFEETNUNDOE L EHEENITEILNTE, AFFONBOHEDS
TE5. ZOXSHB% (BBH) 3H 27 TN =T 1 %HR (cocktail-party effect) &
XN, ZOERICHERMEEDREEEH 2R TVWE Z e NT WS,

TEREIE, WROFOHLLEN (F22»0) L THiFons Z ehHonTy
5. BB U7ZH I TNNR—=T 4 SIROFITE X B &, REEOEEZ 2T A1 (Z2[)
X, EEOMH ARE) LiEdHEE (KHE) wErzoEke LTHETFoNns. F
WHZ N, ERIEINSOBEMEICH U GERIICHIT 2 Z N TEL L VWA 5. K
2, BZTFUNR=F RO X512, AV AV UABRETCREDE2MEMS &5
IR BWTIE, A v EHica U Tri s aEE (ZEKER) 25, K
CHFEHELTWEZeaPfENs. UL, BEREOZMKFREOERUEEIEY Z D
Zeff, B ZRRE GEROZEMEF, sV E o Nns»%E) 1%, &
BERRWIZHEMS 2 ECHELRELETHIIZEEDLST, TORRIZPSPITR -
TV,

Z ZTAWIZE T, HROEMNFERORIEDMRIHZ HIE 5. T E TOWSE
T, BEROEMMEREPARIZEKIETHEZRALZEDNEL L, ZoREIEH
< HWDZEMIRIAN Y 2FH, YN SVWORMRREIE SN0 DOV TIE &
<HMo> TR, £ 2 TAIZETIE, BEROZZ MK R ORI, 22k
DWTC, DNEYHFERRTFEEZH VTR TS, 2 LTZOMAEEZE &I, KM,
ZEMREE 2 B R L IR O EBMNEREOE T IV EKRGT 5.

DLEDOHWZERT 272012, KX EZLATFDO XS %Mke 95, F1XEIIFiwT
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»hb. ZITIE, MEOEFRL LT, EROZENFET 25 FTOFHNBWT
HEERE 2R THBENREKTH D7 TN NR=TF o BIZEH L, DR
HUEFE R MM - SRR BT 252 DO W T 9 5. IRIT, AREFgEo Hil%
kY 5.

H2EW T, WROZEMMWERVHEEG S FE FTOFEIIC JIFTHE L D2
FEIZDWTH S 229 5. BECE O Z BN 72856, EEZRTRWEGE
IZHARTENIFCER D 21 EXEE0IOWT, FHREESIN-EE (B : FH
THREE, R WEE) 24 ULTHY, TOME2ERMIZTMT 5. /-, X
ZEIF AP ENZITEENS &, EEOMBIZLBHEESENY O EAR SN <
BRBEMEWSBED S, EREOFENENL SVWOHEH TR SN DA (ZERIRHE) 12
DWTHETT 5.

HIETIE, FB2mETIIBONED -2, EHE I TOREOEEDZRRHME D
WCTH S DT T 5. BEEE OEE 2 IEFMUADGH AT 7256, £0 & 5 gk
PERROND N, £ UTEBERICHATZHEITHRTEMT 22OV THRETT 5.

WABETIE, F2BBLCHEIETHSONZIEEOERIRED, KREIZX->T
BRUDDBPIZOVTHS NI 5. BRI, EREZATTZOREIENS F
TIZENL SVOREZET 2 h, ZUT, EEZFAUAMEBEIZENL S VORI
el onzdh, ThbLEROTEREDOERFEICDOWTHLNIT 5. 22T, Y
HOERZREDH BN S &S AEITFZ 720D F00 0 2R U TH S MERH A
RRIND EFTORMAERMEL, SRMLEMETOREEEZFHIT 5.

BHETIE, TNETOMELSEOSNZAIREZEE X, ARXTHRET 2HAEE
FIE T CTOHEBRUBBEEDE T IVIZDOWTEREZITS.

56 BT AT X DFERTH 5.
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1.1 (FC®HIC

HEEBIZBWTX, BIZRREL YR S B UEINIZZT 2 58EF50
RO S (e, BHLW) BETTH->TH, Hh SHUES N IEw I E 585
BEERARATUET 22212k > T, WEDOER T ZEESWMA I LMW TES. 20X
S IREANEIT T TNN—T 4 R (cocktail-party effect [1-3]) & FEIXH, Z D A
NEDELSIZLUTHLULEITSNTVWEDNIZDOWT, BEFEIZEIIEIh, ERSh
T&E7z. ZOEAPHEEFIB T2 ALREOHECHIAII 2= —a Vil
WCEHEREE 2R TWS Z & IFEGICH < 2,

IOV EADKREIE, BR2RFNEDD Z2HWTHERNZ 2 ST O o hhd
H5ZLIIHD. INETOWERTIE, ERGE LHEETOEMNRIH,, SO0, &
i, HOKREIEOYHNRE, £ U CHEHGE B EEAE 28 U CTHT 23RN &
DHIHIZHE L TWA Z ePHoNnTWS (fRate LT [1,46]) . UAEDZ Een5,
1D T NN —=T 4 RO ERITIIAEIR D & ER F THEZ 72 L~V O FHRILEE DSR2 L
TWAIZeNEZLND.

INETOMIEIZEST, ERULZLDBRERIZKSTH I TIN=T 1 SR PE
RMUTWAZEWRINTEZD, ZTOoDIERUENRZNTNE D L S ni&#l %9
B2ZLIZEoTIDHEAEERLTWSEDD, TOERRMZIMIZIZE > TOVR,

QEDZ e %2EZ, KRETIIEOHWNZFMEIZT 572012, H128iTIEH Y
FNNR=F 4 R e T OERERIZDOWT, RHIHEE 5 OYHRHEIC & 55600

TOav A ESRE YT BT S, F13HTIE, FULZ0ERERIZDOWT,
B X ABIRBE 0 TSR ST THBIT A, F15HiTIX, ZNETORF

FRBBIL 72 RERICEDOWT, ARIFZEOHNZ I 502 T 5.

1.2 HIVFIN—F13hREZDERER

HEAEIEDO XS, HEOZRENSHEFICENPERINARN N TH->TH, H7
TNUN=F 4t RIZE > TREDZT 2 BHIZHENTETWA, KHEiTlE, ZOHRIZ
EHL, YOO LRERPEEEED 2/ EXE2Z300MIOWTHIEIT 5.



1.2.1 AV FTIWR—=T 1R [1]

“how do we recognize what one person is saying when others are speaking
at the same time (the ”cocktail party problem”) 7.”
(Edward Collin Cherry [1], pp.975-976)

HIOFINR—F 1 HWRDODERE

1953 AT Cherry [1] &, THEX X E S P> T, HEOKXFENITROR 5 HTHRED—
ANDZGEEZREEND ZEMMTE D07 LWIEBRIINI LT, BT =T 1 [
& (cocktail-party problem) &£ fFi}7-. LABE, ZOREIZOWT, BEROHEZAITD
B A A, [HHREF R ERZ RBUR D OBV I NT & 72, BETIE, |2 DG
FNZITS ZD XS ERE T TNN—=TF 1 R (cocktail-party effect) ZIEC, %
DEZRFLATO 2 EIZ KT NG,

o BHOEREPMUORIBE TR TH-TH, BHEHLVWHFRZIE Z &8
TE 584 (1)

o HADHFIPHESHIRADD L HGFENMI A5 L, ATV T
LEHRCPEESENTU 5B (7,8

1DHIZ, HEBROLENROZES L5 RBETFIZBWT, MEDYE (BE20E)
CHZEITS Z L TEZDOEDEESI D WA IZKRLHETH S, ThiE, 1953 41
Cherry [1] D757z, WH 73 BEIEERE %2 W 72 BRI MG I K o THH S D TR o 72,
FER T, B OMEIZ, A DEHEIZE > THREINDH LD A v — V%R
U, —HDEANANZINZAYy =Y (FEREEZMITZAYE—-Y) ZEBIETS KK
D7z, TOFR, BlBEMIITZAYvE—YDBIBIIBATH-7720, MGOHEHIZAN
TINZHBZDODVTRIIARRONTEHEIE IZIFEALEZDL I LN TE RN 572,
Zhi, BIEE FTho TCHREDHICH LU TEREZMITS Z & T, BHNGEA W Ed
5ZlZRLULTWVWS.

2 0HIE, FAUSEBOSFELIROLS KO RBHE FNIZBWT, HAOLHIRED
HEEBIRADD 2 HFENE I A7z &, R<KEHL TR THZDOHENIEE N
TUESHRTHS. Tk, 1959412 Moray [7] DT o 7z, [AIRRIC i B 43 BfERE R
Z W EBR RGN &> TH S TR 572, Cherry [1] 1, FEPSEI X TK
LAY —VIZHEZMEITS L, BORANOHEIZATLS AV E—VDNEZREL Z
EMTERNVE VWS ZLERLUZ. — AT, E5FHAOEPSEEZ AT 5 Ay —
Y DFEE DMWNR ENEL UG E1E, FOEIZEN TS Z EHmR UK. Moray [7]



d, ZOHERED LD LRI X > THIERIINTVWEIDNEHSNZT 572
OIZ, BBz TWRWADHEDS, HEAEFBICSWTEHEELEWEI A TS
EEDRBRIZDOWTHET U7z, FEERTIX, Cherry 237 o 72326k & [FBk, HBEEE Dl
HiZHc DAy 2=V %R, —HOEANANINIZAY -V ZBIET DX DK
bz, ZDLE, 5 —HOHIZ, #EEDHFIPHTENHIT 5 & 5 EiR % il
U, TOHENPFEEENENE D DEMGEL 7. TOMEE, Bz zAve—y
DEIENHETH 72D EBAA, 5 AOHIZHBRE DAV IRRI NG5G
DA, BiBZAITTORL THE SN, ZOMEIX, HODOKAHD & S REER
B, EEMT TR THHEEINSZ L2 RLTWS. KX T, KTl
FHIZERINSBHRITER L, UBEEHTS T2 TV =T 0% X1 HEHD
EHREEKTEIHDLT 5.

ZDHTTNNR=TAEPECBEEZEZ SN (AT TNN—TF 1 BREE
cocktail-party situation) (ZBAU TlE, ZDEZRIIFICICE > THRR B, #T7 TILN—
T4 SR L NS 1T % H] T 72 Pollack & Pickett [9] 1%, #i&5HBMEAET 5
BRI N CREED J1a 70 6 Bk 9 % &/ &2 B IRAICHEEN S 2B, o2 TV —=T 1 %)
BEREL B ERBLTNWD. 51T, Lewald et al. [10] 12 X 2 HOEDETIEX, HEF
FIECTHRERT S &L 574, BAEPEBGEEL, A TERMECKEEIFET S
BEN NI TNNR—T A RBETHDLERZ LTS, D EOHAZERT 2L, BE
ENFETIEE N CTREDE, LVbIEF2RHMTHLEVWIRNE, ho T
N—=T A BREEEZLDNEYTHS. 72, HEEETIIRA B ARA»SERT 5
HAOHNSRFEDEFHZIEINT 5 Z LR FREIND -0, M NHFHTED S
BAERICHEN T 2 2 e B ONE. DEDOZ s, KTk [EE Sk
WHIPHIZEBUFAET NIRRT, NEDE R 2RAT 382175 ] Rz 72
TIUNR—T A BRETCHDHLEHLT S.

HITFIWR—F 1 PROEREER

ZOATTINN=T A ROELEZERIFEEE 2 516, INETIOHROER
TN 25213802 < TN T E 7205, 1958 424K Cherry 23551 7L R D 5 D
DOHERIE, BETHEHEETHLIEFEZONTWS ([1], #Iie LT [6]).

o FEHDSANER
o Gl DIKXIEDH) & 72 ¥ O IFR
o FEDFEXEHE, Yy F, Ml EDEH

LD T 7 X MMEWR



o XEDEMIER

UEDESmERNE2FTRPDELTHWSZ LT, 225 2MT5Z 22T
ETVWBHIENEZLNS. ZO5ERIFKELA/TT, ZEANBRFELINY, BOH
WMEIHY, TUTEBRENEIDVICKHING. ZNSOFLL 2V, B
BINHEET5%, BRNERGEFRPOHEONZEFE L ZNDNDOEZ FEEL TV
LZENEFEZLND.

AT, FHIZHEERZRFERP D THLIEBHRBRFELNY, BIOBOEHFED
DMYIZERL, IREILAEIZ, 2o DT LHEEE F COREEEIC LT TR
DWTHIEIT 5.

1.2.2 ZEFEMARDBEIC K ZFEEEEDME &

FiE D& 2 < B, MEHEIENE OS5 T+l nTwa5h, B<IZHb
BEIWZIEARTHEE D DA 1270 5 Z L ITEBICEH < v, DEFEZDO T,
AT DI > THEBEPBRE LIZK K RE 22T AF Y (masking) , 1
R L BiE S & DR AEEIZ X D IESED 23\ B 285 % At~ A% v i
b% (spatial release from masking; SRM) &Y, H< R oMEARINTE (KR
e LT 1)) .

Tx DHERRIL, 2 DDOHIZRRSI N HEE5DORERHZ (ITD: interaural time
difference) X58E7E (ILD : interaural level difference) , fifH7E (IPD : interaural
phase difference) FOWHIN L AZR 25 Z 2T, HHROAMEZEML TS, Z0D
CE, MI1IDADESIZ, 1 DO0ENE 1 DOMENENEICFAET 556, MH
[T OYIRN 2L 2 DOEDHTELLVDIZH L, K 1.1 DB D& S ITHEN &M
BN HENTERINDGEE, LHIZADHESOEFEE 51X & 2 K[
FEFEZ Lo TRET 5720, MEMTESNHEZ L (SNR : signal-to-noise ratio) 2
BODENDS. ZDXS LR E RIEEAR (better-ear advantage [12]) & RO, &
HFCOMEIMOICHEZRITLTWVWDS (SRMORREHMARIEL) JerAoh
TWa5.

£z, MEIZANINEDMMHENFRND 72> T, SRM OFRMPHEKRT S
ZeHH5. Y (Target) UHEZE (Masker) WHE—DMMHZFFOHE, £H56
DEBRBLIHENDOHFIIZEN T SH. — A CENG LHEEVRL LA 2R D56 (R
WA DGE) , BBRIZZNENIEHNORRDAEIZENMT S, T D 2 5% HiR
T5L, HIHEDOGEICHRTEEDBED AV 20O EZXHLXT <40, FEHRN
R OBESEL D DA H 12725 (SRM ORIRPE KT 5) . ZD &S BiliEstbo



A: Front B: Side
S 5\
—

& Ul

C: Right-Left

7 i 0

L1 Ak~ A% v ZRROBAR (Litovsky [11] & D 5IH) . T L HiEET %
ITNEFNEHELIKOAE —H DO TR, BEIEIXERZ [ &, EEARIETAYE 1 EH
LEREINS. A1 DDBAEPIENE LHEUCAME»S BRINDEM, B:12OD
B S DRI D 90° A DALED S BRI NB M, C: 1 DOOBEEHERE D 90°
HDONEDS, 5 1DDHEEH 90° EDALEDN S TNTNERI N D M.

SIRDZEZME~ AF > 7 L)% (BMLD : binaural masking level difference) &
IR, DLED & S BBERPMAEHLI B LIZL>T, SRMOFREVRREINS.

Z D SRM HBEHEVAREIZ RIF TR EICEE L T, @ R4 2 Tbh, MENE
BN TW5. Ebata et al. [13] I, T & HES D222 2 BEAEE Z HU D 12 RIF
BT D WTERN MG 217> T\W0W5. EEBRTIE, 1 kHz i 2820 & LT o0°,
10°, 20°, 30°, 45°, 60°, 90°, 135° DAENS TV X LT, BEE & FRKOHLNE
WA R O PRI A S & U CHIZERE (0°) 2omR ULz, 208 SHRE I,
B EPEEZ A a0 %2 BIE L, BRSPS N EED 50% L b & & D
MFDHFEL N, ThOLE/NAIEWEEE2EEE UTHRA L. EROMSRZX
L21TRT. RUIEER & 3 & Dzt L, RS O O BMLD, % U T
HOEELV L EDOEBEEZRLZBDOTH S, MSE2IERD S, NG 22 2A
ER o PR UGS, BINENERI NS HHH0° 2 5EEN 51246 > T BMLD A3



dB T I T |
fS_'GﬂUI-IOOOCPS}l Noise level (SPL)
10 | | 60 dB
: -50dB
8 70 dB‘|
o Noise source
~ 6
z 8 |
I
i ’ ._
4 , 8 _-“Signal
I 3 source
> & .
} Observer
Ny | |
0° 10°20° 30° 45° 60° 90° 120° 150° e

Incident, Angle Difference

1.2: Ebata et al. [13] 12 & 2 EERDHEE (Ebata et al. [13] &K O 5IH) . #dhix
BMLD Of5E5, #ihiIfEN S e Bma T EONMAE 2R T. KEEFNEFNMEED
HIE L XOUIZIG U 72128 O R/ B SEOFE R %2 R

k(= B/NATEERD ESEREA) LU, 30°~60° 23T 5 & BMLD 23k (= F/hNalil
WEENRK) &0 ZDB—EIRD I ERU. 2, S &M 72
PN 3BT 2 128 > T SRM DRIRD R 2 12 EL, 30°~60° T% DRI AIZ L
H5ZLZRLTWVS.

Saberi et al. [14] 1%, 360° &/5ALTD SRM OARIZDOVWTHET LT WD, FEERT
i, BERE E 360° bk MG, M E 00 (360°: IEM) , F721E180° (& 4)
SHRL, TOBROEMNEEE2FHILZ. EROMEEZM 1.312RT. TOME,
WRNZMEONHIIMEZEMEIIBEAELONORRULTHEEI LN & Z2R
L.

7z, Plomp & Mimpen [15] 1%, fERZ & UTHA, S e L THGHE 2 ERHA
U, &b HEIOEWEEERE T TO SRM ORIRIZOWTHRE L7z, EBRTIE,
TEE DS, MEEE0°, 45°, 90°, 135°, 180° 235 T VA LILERSINTEMRE
Niz. TDY EIWERE I ZHEDEEZ X G0 2 S L, S O RN
SHEZFHHTHZ LT, SRMOMREZME L. EBROMEREZH 141279, SRM
DFEIZ, TNEFTOMETRBINT WSO LR, EEHE & MSI NS I1C
Mo THRZIZM EL, 90° BERNZRF M TZOMBEIPRERL D I LIRS N,
FAEIZNT B SRM OEIZDONWTH, ZDOEMPARDAEIELZ RIFRTRINTY
% ([15-17), ##E LT [4]) .



>
w

MASKED THRESHOLD (dB)

0 90 180 270 360 O 90 180 270 360
LOCATION OF THE SIGNAL (DEGREES)

1.3: Saberi et al. [14] IZ & 5 FEERDFER (Saberi et al. [14] & O —HXZE L5IH) .
A HEEZ 00 (CREIDALE) 2o, S Z JENEE O BB 6 #m U7z BROBER W™ &
ED DA, B. HME % 180° (RHIDALE) 75, NS 2B ORI » S8R U7
BROEER N ZMED DA 2 ZNF R g, Ml XIEE O S48, MRS DR E
ZRLUTW5,

X 51T, Grange et al. [16] 1%, SHOA & & SRM ORI DBIRMEIZ DWW THET 21T -
7-. FEERTIX, 100 ENE (F5) & 120548 (speech-shaped noise) A3 [E R
CRREIN, FI—~y NOMBIZHEBEINZYA 787+ V24 U THIEOH
R I Nz, BEEIE, 0o BTRRIN (Ty), BAEEIE180° (Mg, 150°
(Myso) , 112.5° (My1a5) , 7212 97.5° (Myr5) OHD 5 T ¥ R LITHE X NERR
SNz, TOLEWEHFIX, EEIMMAES STV ERIEL, T OREN SN
HEOR/NTEWNEEZFHMT 5 Z 2T, SRMOREEZRFTLZ. X T, £3I—
~w ROIEME A% 8 HEDOHN S TV X LIZREL, BEOME 2 SRM & 0%
ZDOWCTHEME 21T o7z, FEBROFERZK 15127779, SRM OFE (eTIR : effective
target-to-interferer ratio) (&, ZEfT#F%E [7,15,17) & —HL T, HBEaE»oMinsd =
CIZERL, 60°HNG L ZDMENRERELREILEZRLTVWS. £z, HHD
HWT WS (X 1.5 ODEEIDOAE) (28WT SRM OWELNRD Sz, BLED
FERIL, BHOMEASRM ORIFICHEE MFT I 22 RLTWA.

1.2.3 BEESORHEICK 2IENEDR L

HEEE T, BROEE»SEUEEFEEFITL-T, EMNZ IMER] (auditory
scene) ML I NS [18]. £L T, TN DHEPSREON-EEESIX, HIZ
AW TR TOESNREEINEZ 1 DOFICRS. 2ok, fidlLizkSIc
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1.4: Plomp & Mimpen [15] 12 & 2 FZERD#ER (Plomp & Mimpen [15] & D 51H) .
HEHH AR 7 D i/ N AT S AE, Rl RER R & M DRI e AR 2R LT
W5,

FIRPERNZ oL TV a K5 kit s, 0K (Bl : @, &) %
WS Z 2T, H—DOFELEPSELEE -DDELED L LU THMET LI LATE
5. LED KSR, A—DHRRLITHRKTEIEDE L £ % EHR (sound stream) &I
¥, 20 &5 2 EHRLEERE 2 EREIES S (ASA @ auditory scene analysis, &t
& LT [19]) &R,

Bregman [19] 1%, EEOEVFAET SBRE N TREDH 2T B2, D&
S R EEBESORENEROILHIZEHFE T 202 D0THRIH L TWDS. BERE RS T
TondHEROEKIL, HEOREHTIZFAET 2 EO/AMNZKML TWE Z L2%E
Zond. BIZIE, £ < OREIT Wk (B : FHi) 1, FEARRK L 2 OBEUE DRI
(EFN) 2672 58D WSS OMERET D, —MIIC, EERDOEIXFE U
AP - REEREZ R 720020, TOXIBRERZFLND & UTHERLEK X
N5, 72, BRATIIELFER, By FPARY MO EEB D &9
FtRDZZET 2R EL VS ZEREFRND L LTHVWSLONTWS ZERHSNT
W5, Z0&DIZ, F—DFEPoRESNEESALVPERELTEEDONE
& T, ERAEAL2SHES N, REOHFENOHKEON SISO P T<Rs T L
NEZLND.



ToM1g0 0 ToM150
-15 15
-30 30
-45 45
60 60 60 60
75 75 -75 75
90 —® ——6— 90 -90 1
0 4 8 12 0 4 8 12
eTIR (dB) eTIR (dB)
ToM ToM
oM1125 . o oMe7.5 . o o,
-30 30
-45 45 45
-60 \ 60  -60 \ 60
-75 75 -75 75
-90 — /90 -90 . L 90
0 4 8 12 0 4 8 12
eTIR (dB) eTIR (dB)

1.5: Grange et al. [16] 12 & 2 EEROFER (Grange et al. [16] & D —HBKZ L 5]
F) . BRI IEEI 00005, BEAEIE180°, 115°, 112.5°, 7213 97.5°, M SR
Wiz (TyMigg, ToMisg, ToMiros, ToMyrs) . Hfild SRN ORIHEE (eTIR : effective
target-to-interferer ratio) , KHENIFHD A% R 9.

1.3 FRICKSFEEEEDR L

INETHBILTE77ZSRM ® ASA R EIC X AR EHLD OF _EiX, YHEKLFH
MO EAVWEZREASOSERIT L OHHE (1.2.1 8, SRM) ¥, &5H%%2 b 28N
W U7203> THHME (1.2.2ffi, ASA) 2952 TEKRLTWS., ZhiZhA, ME
DEIBREATHEERILIIDHMLE D ONZEFOHPSH NBEREDZIT2H
BN 5, EEAKIETHELELETH D, EEIE, SEIhZFIIdLTH
J2ZeT, REDETERDSFKE SN T2 MEMIRFAT 2 EHRUETHS Z &
75, SRM X ASA R EDFHZD NN LRI NZEDIZH L TITONEEDTH S
L#&EZ5N5. Cherry [1] B, EHFIZHL T SN EROEEMEICOVWTE K
LTED, A7 TN A—FT R EREOBREIZET 25EIEH < hoftbhTs
D, TOERERDO—-DTHE I ENRBINT WS,

AEITIE, BEE N CERPIEIAEIC T TR OWTHIBIT 2101, EREEV
IBERIZOWT, ZUTCZOBEIZOVWTHEIT S, LT, MEoZ %% %,
FREDSEEEAE IZ RIT TITREBIZ O W T T 5.



1.3.1 FE&EM@EHN?

" Everyone know what attention is. It is the taking possesion by the mind,
in clear and vivid form, of one out of what seem several simultaneously
possible objects or trains of thought. Focalization, concentration, of con-
sciousness are of its essence.”

(William James [20], p.403)

HE (attention) &F THASUIIFET B RGGESOHN S, ArEOEHRZ ERN
LG 5 NHERE] TH S, JEHPFHOEREEIIEZE < DESTED S 4 U7z oW
7G5 6 I NTE D, WX —EBIZWETE2R8Z2IIENIBATVWS. T2
TR A O, FORETHEARNBOHEELURD 2 LT, MR EEIBE0
HIEZFEHL TWDS, BIZE AR, EEREXEEIZE» L5 L, [HIROEHEE
RBEFL WKy, HEEGFIIEZFEZ 223 X512%25 (B EERME EE
2 (ADHD : attention deficit hyperactivity disorder) , HS%E SRS (APD :
auditory processing disorder) ) .

James 20] DEED LB D, ZOEAIHENZITHATH Y, THIZED B HHRL
HAMANTITONT VWD Z IFEN L S 0. ZOEADTENER, Wk, EEE
Dt b OIEENZ FIFTHE, KOZOHERUHIERE DWW T, RECHED HER» RS
N, BES LIPS ECSWTHEEP DEAVHS NTIFRWIHET—<D1 DT
bH5.

1.3.2 AERMEFEEHNAMEETE

FEREIRELSDITT, 2EOAXNTHITSND [21] : HARMEER (exogenous at-
tention) , = U CTWIAMFE (endogenous attention) TH 5.

ARMEER X, BRICEDL ST, 77y aPHERERICI DI FREL
RGDURNDHBGHD K 512, BHERREIREIEEZ T o TUE I ER
DZ e EET. HIAE, RADUHTERNT Ty a Uiz &, 5k J-ALERT
LEOERON T ADENEZHRENFEZ 272 &, HODREX LXK Z DRI
DAHFNZH U TEEDRANT U E 5. ZOHAOERZFEEREIR (stimulus-driven),
HBNEHR LTy T (bottom-up) EEFIHEIERZ EEHH B, —FHTHRMERE
Belk, BAPE2OREIZL o CTENMIZHIET 2FEEDOZ L 21T, HIRIX, &
BN TR ors TR 272058 E, HE2WVIFHI AT 2E5DH» 5K
EDEEREMS &, RIEOXFERHIZERZMITSZ LT, BRITALOR
ROHTZ 2N TE S, “Focus of attention” DEKRTHWONSIFERIZZIDZ & %

10



Exogenous Attention Endogenous Attention

Target Processing Efficiency

0 100 200 300 400
Time (ms)

B 1.6: SMAPEER & NIRMEEZE O R REREE (Ward [22] 2 £ & IZ/ERLD)

fal, ZohAR0EE2HWERMW (goal-directed) , by 7 & V4 (top-down) ,
BB WIFEIRH (selective) FERGFIHEIERZ &6 H 5.

ARMEER E NRAMEERE, W<OPDOMTHEENIRES KB LS. b RESRED
EUT, ZORRBEMENZEITONS 22]. M1.61ICHHB KD, SRMEFERITER
ZFHIT AR (FA300) BHETHS T IZHEVPBENIRD, 100~150 ms TED
MRPEBERERD, TORBBIZHMENHELT S, —AARMEERIZ, FA1DITE
LZEBSIERNPEED 2 ETIZT300 ms iFERND, TOH1 s BREZ ORI Rk
L5ZENHIONT WS, ZORHFREOIESFIMEIX,  h2Yaz Wb R IR T
FhiEST B 7-DICEERRE 2 EL I TCE R THE I AEFEI 5N,

T FON—F 4 SIBITHR U7z & 512, BAE A WEIP I EEEE T 3BT
ThHo>TH, FLEOEHHEEMNIBHLTHS. £oT, BHZHNEMETEELZOHEL
ICBWTHEER&EEH Z2 RT3 PfENnE. T2 TAMIETIE, RHICARETEE
CEHL, DEHET S NER] INKREEEE2ERT 2502 T 5.

11



* 1.1: BERONRMEEL SR REIEIC KT T8 & £ O REF B 2 10

HIRL & B A

| | A% - BRI RITTE | SR RS |
JA BB R % || B S O IR TR & 1 | TR & AL 72 SR & D
M 7B, X OREERS | L Uk BRI LT

100~200 Hz B0 2 & KR
HOMIENF v o AL R
WV (50%) £ TR RT3 [23,
24]

HRBPERINS

A IVTITH

REDXA IV IITHERE%:

EREZ AT EHE (&A1 3

/%'\

(2 ms D B s g ] D Y A
27], 1~2 dB O &/NAHN
SEDMKT [13])
BHEDRRTICEWTIE, K
EDHHNEZZMITS L,
ZOHMNSERT 2 ED
S EISURES 2 0 st IRy ] i it
IND (EREZE AT 7251
56 HEND L, KIGKEHEDS
200 ms JHA> [28,29], 10%
FEIE DRI 12X S 5 IER
LD E [29)])

T HFER mMiF7=EE, TOXAIV | Vo) Zdube UZERW
I 581200 ms BN S LA | ERANMER I NS
) DR R D 60%FEE £
TR T35 [25,20]

BRI T 29 | 1L ACHEZ RIFSI R | BIRIXRRIZLE->TELS

(26 3 = THRGET)

1.3.3 ANEAMFEIREIIC KT THE

NIRPERERE, TR, 21 v, 2 UTER (Uil WS R LT
BRI 5 Z 8 ATES. ThS DRI L TR S NI -
RIFTHE L ZOHEMEICOVTH LUITRT. AT, ZOREEEAT, H

PN

BUH 7 TR =T A BRE N WS BUA S, WRMERZEEEIUC RIX 8T

WCHBL T 5.

12



FURE (RIADRE) ST 5ER

JAREANDERER, ERANTEZEOFTRS KRS N ETHS. WEH D
HEEBRDP T O N7 1950 RS, FE5MIEBERO M A THELIED SN T E 7.
Z LT 1960 FfR1272 > T, Greenberg & Larkin [23] A%, BERONKMEE%Z E &
NZEHHIS 5 F75 & U T Probe-signal {2 2E U7z, ZDHIETIE, REDENE
(Primary &) Z 27D I BDORELHMTERL, KO DODEOAITTTEN L ITREL D
B (Probe &) Z 2/R 9 5 AIETH B, THUT XD Primary HIZHT 2R Z R
U, Probe & & QR HEIMEXCHR T E S 2 SRR O£ %2 g9 5 Z & T, FEOR)
REHSNIZT B ENTES.

Greenberg & Larkin [23] 1% Z OF{EZ A, BEE O AR MEE AN E R HL % (2
LD BN DOWTHGET 21T o7z, EERTIE, Primary & & U T 1000 & % & 1100 Hz
DifiF %, Probe & & U TXNLS DRI Z KO & % 700 Hz 55 1300 Hz O
MO T VALTERLUEZ. IS DOERIE%Z, Primary & 13247 D 5% D HER
T, Probe %1350 D 25% DR TE/RT 5 & T, Primary HIZ LU THEREIZES
REDNRIFEOoND Z 2 FRLZ. EBROKRE, Primary & OMHERIL 75~90% &
&<, Probe & DML Primary & (2 HEBEWIFE R <, Primary H225
100~200 Hz #fv 5 & RIEFRIZ50% E TIE T L7z, HARTHIZIEFEFYIZ, Ebata et
al. [13] BEBRD FEZ AV, BERANFEZEZREOMEFICMIT S X5tz &, £
DFEZ IR T BAEENRBEF SN DI DOV TORE 217\, 5~7dB £ DIER %[
7AiM WEMEOE T 2R U7z, LEOREERMN S, BEREE ORE %2 e
DOffi (Primary &) (2[5 K 5L 7256, £ OMME DR BEEZ Fue U7z
WBISIC R EEIND Z VAL NI -7z, ZOMR%EZ, HIrdEEI A
FONT WD FIRBGE ISR IEER 7 1 VAP ONTVWE LI ITRAS Z &
5, EE 7 1« V& (attention filter) &I, EE T 4 VX PHIT SN TV D HEEZ
FREA (attention band) &I [24,30-32]. HAAIZ, WA N ORI T O JE WK
BOBRMEZ R UZER 7« VA OB NZ -V &, FREZ AT 7B hine U
TEBEFEN T e PMEINTWS [24]. Tk, BERAERM (B - W4
TOBRRUBEAIER Y EZ LELTWD I e 2 RmBRLTWS.

ZZETOMAIE, EBRERLRN (MR F R 72721 DRSNS RN
BUDERR) T 2EDTHEN, 77 TNS—T 1 BEED & 5 2407 Y
BREUZBWTH BN T 2RV EERKE 2R AL TWE 2 A S TY
% [33]. EBOGERKNPAORL S (FXITH T T N=F 1 BENZ) RIIZB W
T, EvFEOEOYMMZRED, SRR (BRK) OABIZEWTEERFEIRDD
THDHILIRFFEDLEB D THS (1.2.3H2M) . Darwin & Hukin [33] 1%, FEAYEH

13



CHETOEY FERD D DEEEE D IZ KIFTHEIIOWTHET L7z, LTI, =
WAB2MBHDNLEDIANY RT A VUPHE/ FNTERRINGZ, Z0OE X, 2EDOX
BEFETFODRHE—DEFHIZDOWT, FADOEFOL Y F (FEOREX) OAZL[LX
¥, HFEOEY FFRND OFEL R Uz, BEEIX, 2200XFHEDIHLESL 5H
—ADXFIZERZEAS, TOXBEIZEENDIHEIIOVWTEHEL, TOEEFLELIS
HESREME Uz, TOME, 2BEOSFOY Yy FR+H0ICR R 255, EE%
M 7SI T ARSI PAERICES D2 2R Uz, ZORERIX, 77TV
N—F ¢ BEEO & 5 MR 12 W Th, BRBITNT 2 EE B e
ERIFT L2 RBLTVWS.

FAIVTICRTBER

BalEDRA I VI THETAZIZN LT, TOXA IV 7O 2R
U, MOFZEOHBUMKA L Z LN TESL., TNEXAIVIIIRTEEREEZ, K
FIEFIZADR VD, FOREEMRIZOVTERIIRLINTVWAS.

Wright & Fitzgerald [25] 1%, BHEPRRI NG XA I U ZIZMIT F-ER ORI
DWTHE 217072, FEERTI, F3THATHIIC L > TENSORRFEZITV, %
D&, 0, 25, 50, 100, 200, 400 ms DWTNNRD XA I > 7 TEME TH 5 1000 Hz
DOffiE &2 2R U7z, BEEEICIEHFHBE REOVWTNAD XA IV IERZ
35 & HKD, &ilfTD60% THEEEZMITIEZZA I VI TEMNEE2ERL, &
DD 40% DT THERZ AT TWARWR A I V7 TS 2 2R U7, EROMER,
BREDRRIND XA IVIPERERATTZR2A4I VI oHNEI1ZY, ERED
MHRIIME T L, EEZAITZZACIV2Z LD 150-375 ms BAERTE, 100-200 ms 2L
FRIZERINZENEZIZEAERBETELRWZ & 2R U7, DLEORERIE, EX
BRIV 7% dubh e LR ARERENMEEIND Z L2 RBLTWS.

FBOETI, W7 TNN—=T A BENIIBIT 2214 I V7203 2EERRICD
WTHMBERITONT WS, BN S [26) 1, EBRICHTIERE XA IV ZITHd
LZEBMBEEZEKL, EH5008ENL OIS IZHEE KIZL D 22D 0T
Bt 247 o 72, EERTIE, FATHEDMERIN TR SR U X1 I v 7 CHEMHEITTZ $2
METDIETRAIVIDOFENND %, FHARIE L F U AFD SRR Z R T
5 Z L THEBNZFELR»D Z2ME L. AT, MEFEL1D 245 LRVEMSED
TV, IR B HUE Y U7z, BEECE 121X, FHATHIEA R I N RICERRI NS
WIRIER (FA) DEEL COWZHGEZRIE T 2 & 5k, HEEN SN2 E# A (HGE
THRE) ZEe LTz, EROMR, ZEWNRFVN0 253056, [
BTG INRVEME L AT, 10%EERGE TRENM ELD, 24 IV 71T
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a. b.

Pure tone gen. - 10
7y 2 8
220cps 1100¢cps 8 )
/550 cps o = 1 \220 cps
; 0° » 6
ec 1 45°% = ]
A.C. pulse -45°\ ! 77 - X
\\ e L 4 55Q cps
L N 90° s
Att. e P T L D e
vkl CAN -9 {steni 4 s
s !stemng point - >
f_ //|35° ! \3\ : A
o il I135% = / \A
Rond T X E p/S— ; o 0 A| } 1100 cps
andom . - :
noise gen. = A“"h,%'gm Z 0° 45° 90°  135°
72 Incident Angle

1.7: Ebata et al. [13] D FERERE & FZERFEIR (Ebata et al. [13] 706 —#BZE L 5l
) . a. EEREREE OB, b. FEEER.

LFERDPOPMEINTE, MENGEINRVERMAE R THRIZE U THEEIXM
EET, TOZEERTR oI e RENEZ. MLEOKETIE, Wright &
Fitzgerald [25] D#IZE T O Nz BEER X A IV JITH T 2ERBMRL A S o
2 eMS, HITFUN—FABETICBWTIEXA I VI 2 ERIZIEEED
W R IS NI L B2 RIBL T W5,

RN MAEICH T 5FR

INECTHBIL CE IS 21ERICBET 2RI RS &, BER D2
FRICET A, ZOHEREMIIK L TEIZEIZAZ0. Ebata et al. [13] 1, i
ik U 7z Probe-signal % & [EBED B % N, BER O ZEREREANE DMV X %
M EIES 20T ODVWTERNLMET 217072, FERTIE, BM1T-aDk 50 AE—
AT VA EAY, ERFIZIO%DIERTO 2256, DD 10%IEZ NN 45°, 90°,
135° MO BRI NTZ. ZTHIZ LD, Probe-signal i & [ABRIZ, 0° 12 Z8TERE D M <
ZEIZEoT, 0° 5 BRINDENGT DM SMEIMUZLERTELS 25 Z 2 H
FRI Nz, EBROFEER, 001202 0EMHITZNUADAEIZNT HH DIZHEAR
T, DI 1ABREELIPVWEHEME N LARWZ & 2R U7 (X 1.7-b, 1100 cps DfE
R . 2ok, MofEE (Bl EER, KIGRH) % HWTiThiiz, Spence &
Driver [27], Quinlan & Bailey [34] 5 DFFFEIZ B W TH RIKOH ARG SN, HRO
22 MR E RN R AER I RAX TR IER 1T/ W\ [27,34) (F72138 % RIF I 72
W [24]) EfEERATT ST EZ. T o ORF%EIE, SEEREMZR (7R FI
7 1 DRRINDRU TN ICHIT2FHEEIR) CEAEDORMNETS L VWS5HDT
Hot-. MAT, TOZFREIPFRI NS FHIT45°BETHD, KX TEHEL-
ANTTFUNR=F 1 BELBES LEbE2 e, BMEWLTES. BLEDZ 21X, KX
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Attend Left Attend Center Attend Right

100 100 . 100 -
8
g _ 75| 7 75- 754
T3
g
e W 50 504 50
.Qg
8 25 25 2
0 0 0
1 2 3 4 2 3 4 5 6 4 5 6 7
1000 1000 . 1000
§ 750- 7504 750- T
T 5001 },,{—H 500- M 500
§ 250- 250- 250
4
D L] T L u L 1 ¥ L T c Ll LI T I
1 2 3 4 2 3 4 5 8 4 5 6 7
Speakers Speakers Speakers

1.8: Teder-Sélejarvi & Hillyard [28] DEERFER (Teder-Salejarvi & Hillyard [28] &
DEIAD . EBIIEERRIEUI N9 5 MG, NERIZZ O MG Z 7R 9. Attend Left,
Attend Left, Attend Left l&ZNZ, —27°, 0°, +27° (T BiEREM %2R

TS BHEREE 2 BUICBEE L 72 2 133 X2 m\Wizsd, EBRO A 7 TV 8—F 1 BBEET
DN Z BT UEHHHEL TVB L IFV AR,

— 5T, WROEMMEREMEVPIE SO IC RS REE L RIET I & 2R U720
2B FET D [28,35,36]. Teder-Silejarvi & Hillyard [28] 1%, Ebata et al. [13] &
RO FIET, BEREOZEHEEREER S ORI BT B2 MET Lz, ERRT
1%, FRBUFIEROR L2 82 ms DYV 7 J 4 A (FEHEFIEX : 500-5000 Hz, FEAHIEK :
500-15000 Hz) %%, #ER#E DIERAFIZEREI N8 DD TV KA =7 (0°, +9°,
+18°, £27°) M oFRI Nz, HIFEIE, 1171 1000 #, HEFTHIZ AR % 72 5 A
5T VR LTERRI N, BEHEREIIEAITH O 90%DHER T, FERRIEILE D D 10%
DHER TR I Nz, FIERIRRE (ISI: inter-stimulus interval) 8 ms 7* & 188 ms @
MTI v XLMCEREINZ. KT CHEREZANT S X5 KRD B HA (=270, 0°, £
7213 4+27°) ZHEHETBURL, HEREICIX, E@ZAWIRET, EEGAE» SERE
MWIEZZTEGEDA, FIORRXVEZRIMRIT L LIKkD7. FEROMER%
L8ITRT. EEAERE I T B RKInEEZRL, FBIXZNIINT 5 KSR % 7R~
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T, KISREFBEEAZIZBVTRDELSRD, TOr5bLTh NS 2T TK
IRRIFKFIE TS DZ 2R L, KGR EEAEICSWIRDEL R I L%
mU7z. PLEORERIE, Bk U7z Ebata et al. [13] SFDOFERICK U, BER D22 /HI7E
B3 Z e TREDAMMNPOIIZ A T 2 FITHT AN ERES TS Z L 2R
LTW5. %7, Roder et al. [36] ¥ Teder-Silejarvi et al. [35] 5 DFFETH, LAL
DFER%Z LT 2HERIEOLNT WS, TS OISR, FEHE A 6° [k & WSk
WIRIMZZBLTWBZ 0, BT IUN—T ¢ BETORIOER 2 FIHTE 3
EWVWZB. LU, FBEBUREOIR X 28570 5wl RS 203 5 il 217 -
TW5 (HEFAOEEHYHETR) /%, HEHHIZERE DRk 2 2 h SR &
55, SREARIFHERIND Z 2DV E WS HIZOoWTI, B2 T 8—F ¢
BB COHEROMMEZ KL TWE & IXEWVEHW.

E - BOE O, TR OZMFEENREIBE THE FITB W TE O RLFE
XD ZLEREBLTWS [29,37,38]. Arbogast & Kidd [29] I, HEEEIIZ AL 7= 5%
BEWEBAZET 5 & 5 A HEIERES TR S ORE X B B %2 1T - 754, 2RI
HEVEESMOEEZR EXE2Z %2R U7z, EBRTIE, BEEEE ORI 180° 12
30° M CHLEXNZT7TO2D I T RAE =I5, 6 205EE L 1 DO/ AFE
RFIZ 2/R S N7z, Probe-signal % F\, 75%DHER T 0° 2 SENE N ERI N, 5K
DD BRNETENLANDAEP S BRINZ., 2k D, 0° ICEBMMNERNAL Z
CIZE-T, 0° 5 BRINSENZFITHTIHEE Y AHIZIERTA ETEZ L
DNyPEIN. 7z, BEREPEE UT, REFEICEEBDZ T 28OS % A
BOELMMEN 2, B I, RO T IC20T 2B OB aE D
O, FBEEPBRARNCZT 2N S 2SS LS5k (K 1.9A2R). 20
FER, ZEHEEERARIT 5Nz 0° TOREICNT 2 IEEE 6~10%F2E, Thld
ADOHEBIZHARTEWZ 2 RU77Z (K 1.9-B2R) . ZOWMFE T, FRFIZERRE
NEBEEVEBGEAEL, HEIGRED NS ORFERETH v, A TERE R
INDHAN30° B E LD I NEIFH IS T 2FE MR EMG LTS, Ko
T, ZOMIZDWTIE, A7 TIUNA—=T 1 BRETORENOMERZHHATE S L WA 5.
U2 URERER I, X 1.9-A D K510, JEBBHDHAIRIZZ6S 5 552 DWW TN
52W0WHEDTHY, FHEZFEILZBOMEREZBEYNICERL TOARWATRENEDL D 5

Kidd et al. [37] I, BAETAEPEEIFET 2EE N CRENSHF ORI E %
1To7-56, ZEEMNFENIESIOBE 2N EIEHZ %2R U7, X512, Ericson
et al. 38] B, HE & LTHERZHWEZFERIZEL-T, BAHEHM 22U ED 554,
ZEEERE OB & > THEME FIIN T 2SO 2 T2 2 e 2lE L. Z
NS DGR, BT 2045, i, BELVWILEDORUTENWT, BT T 8-
TAREEHEUZRETHS. UL, EEVIRRINDAMIL60° B & LRI
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Lo
A B “g I I I I I I I
. & oo 4
. Condition:
—_ e '
. e Rising = g0 A Control
s B E . 7 B Experimental
5 3 %w?&vi_P@M% p
o C I i
o] @ - -
g & aof E i E .
= T ————— Falling >
—_— ")
o
5 7o} .
]
<
Time
§ e0f 1
@ 1 1 1 1 ] ] ]
=

-90 -60 -30 0 30 60 90
Signal Location (degrees azimuth)

1.9: Arbogast & Kidd [29] DFEERHG R (Arbogast & Kidd [29] & O —HckZE L5l
) . A BEREOREENZ -, B EBRORRE

IR, KX TERLIZI 7 TUNR—T 1 BELRS LabEd L, MEVPLTES
ZEWEZLND.
PAEOWRMEZZMERIC BT 2R R 2 R 1.2 1R . RFETRINMEE,
ZEME RS RIS B RIF U2 L S NEMEERT. THNE TOHZE T,
ARG CTEHRT D H 7 TN —F ¢ BB T 2R RIZOWVTHRET LU 5%k
RIHFELVRWI EBRTENS. £z, —HA 7 TUNR—T 1+ BEEZHBETETY
DIRWNZBNWT, ZERNREEPHE S ICHEL JIET I 2 RBRLTWED, ¥
DEDBRBERNPZNIZHZEL TWBDDIIZDWTIEH S TIEZR .

1.34 BERIITTZEE

CIZET, BRIZLIREDEHROERMIEERUZ OWTHBLTE 2. L2,
HEEETREDE 2 GG, DARNEDBEOAIZFERZMITLZEVWS LD,
ZOHEDRER (FHR : Auditory object) HRIZKN U CTHEEZMAITTWVWS Z LA
HENs. FRETOFHFROFOHE—-DFMEICHLTHITONEH DL L Tilin S
N5 ZENZWH, BIEDOHETIE. lxDEMEICREETICENS TR TEEAL
BHEABRIZERDPMITOND ZEPRBINTVWS (FRiie LT [39]) . BARRIZ
X, FHEDAMNERZMIT5E, TDOAMMPSRERI NS H = O R
UCTHERED [T 6N Z EBREINT WS [40].

72, ZOFEOBHRLHEIEFEIZDOWT, MK CHEBERZR SIS E &L (IMRI :
functional magnetic resonance imaging) % F\\ 728 &AEHFHY - AEHLOIERY 2R
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F1.2: AT TN —T ¢ BREICHE R Y T 2EMIERICE T 5 875, RFT
AU gElE, ZENERERY D 5 L& Uiz nd.

AT VEE | SE eS| ENE O | W T O
FAEST D)7 | ZEDN? AR 7 FEEHLD 207
Ebata et al. [13], Spence & X X X A
Driver [27], Scharf et al. [24]
Teder-Salejarvi & A X X O
Hillyard [28], Teder-
Salejarvi et al. [35]
Arbogast & Kidd [29] O X O O
Kidd et al. [37], Ericson O O O A
et al. [38]

SANEEDOHFIZ Lo THREINT WS (fRFiE LT [41]) . I n-EFER%, Iz
DEERIMATTH B0 (& AEE>TWED) | WSR2 L4 2 &5 (What
RIE) &, [ZDHFERNE I SFER U] 2D Z2M) 72 E 2 WU 2 %5
(Where £2) &\ 5 ZREEIZ X o THNZICUEEX N D [42-44). £ LT, FHEDG
FRIZH U THERZ T 7256, ZOEFRPFRE DRI DWW T AR T A Th
N, TEREPZ ORI TOEBRMIEIZEEE KIZT [45]. 72720, EH50RBETER
Ik BHEEZIFED, FNFNORIZIIN L TORZEOBE N FIIMITHS. L
7o T, FERPHEROBBRILEICS 2 282 FMICH S 22T 5720101, &%
ETOEREOHELMEZIZHSDIZUTW ZEHEETH 5.
133fiCEMBILA-L DT, HZTFANR—F BB WTIE, ARBIZET 2
FEREE, AT 2EENPEEMDICAESRHEEZRIFLTWVWRIENEZI LN
%, RTINS BRI, $RIBL 72 Cherry 13 ZF OAERERD 1 D& L THIED
SirtEHREZETTED (1], HEZWE RS 725 T ZOERPEHETH D EE R
LNTVWBEIENS 6], TOEEWN[MZ 5.

1.4 FEDETI

INECONRMREZEICHET 2% TIE, AROBEHRUHEREZ, REOM, =ik
JUER,  SOSEFMERIZKAIL, 2406 OB RFINZITHhb N T WS L AE L 7-Hik
A ZRRHALTE . TUT, TOMMADHOE Z THBOIEEER (ERIC
L BER) PTHONDENITDONT, RBIEIZE S TEFD T 5T E 72 [46,47]. AHi
T, BEICHE mSZ6l) CE72 2 DOMEwNLE (WIHEFEEER : early-selection
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theory, ZIHERME : late-selection theory) (ZDWTHIET 5.

1.4.1 fERIRETIL

R R OBERE I BT 2 B O EBRWMGEIX, AT L7z & 51T (121 Hisl) ,
Cherry IZ & 2 i B> EIESEERCH 5 [1]. #BAE L, R ADOBICIRRI N D %
U S, BOIRFHFDODENGIRINSEXEZBIELZ. TOME, HHELZHD
HIZiR Iz G/ OB 2 o 24t (B : S/HEOMRAZT 5) 1ITiEK D
5H00, HEREOBKMNANRDLEN (Fl: EROSFENEAT Z) ITFER DT85
72. THAHZLWRINTZ., ZOFEMNS Cherry 1%, ARIXERI G RO IZEREERE
EETS MmO TV,

PAEDIR % B & 12 Broadbent [48] 1%, HAIDOFEEDEHUILE TV ZHRZIFL 7.
ETNVOMIER %K 1.10-A IZRT. TOETLTE, EBHLUZAG0E (EEZMET
TVWRWHDOHE) TIEHERMNAICST 2RI NN L2 FEL T, Bk
HIRTORS CHERIZ L 28R Thb b, T U T, BRI NAH o 72 IO MBX T
bz,

Broadbent [48] DFEIE U 721E D E 7V I%, (EHRILIEEFE O MLl F 4 o B g © %
RBELBEINEINT WS Z s, IHERETFTIVEENS.

1.4.2 JREERRETI

1218 T U2 & 512, W72 TN =T 4 shBRICIZ 2FEOEELDH 5. Moray
7] X Wood & Cowan [8] 1%, HEEDOREFEIRORL S LS REBEHENIZEWT, HAOD
FHPPHEE I CADH B HFENREZ 2722 &, <ML TV TH 2 DHEEDH
SHWNTUXIBRB A TNN=T 45RO 1 OTH L LRIBL. Zhid, ML
SNZHTEERMNUEI TR W UGB RET VEPET 5.

PAEDRIR %% £1Z, Deutsch & Deutsch [49] 1%, Broadbent D€ 7 )V IZZ 5 % Jll
ATERETVEZRERLU. ETVOMIENZX 1.10-BIRY. ZOETIVTHE, B
FORMEEZERL, FEEZAGEZENEGLZLOE %MDY, TRTOHRII—
JERRIPLEE 2N 2 T 0, ROGEIRDBEFE CHERIC X 2R D ThN 5.

Deutsch & Deutsch [49] DF2IE U 721 EE D E T VL, HERILEEFE D Lk o
B CRIRDPEL 2 LIEINT WD Z 0o, BUEIRET IV LIFIENS.
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1.4.3 B=EETI

Treisman [50] i, Bk U7z Moray [7] DWFZE TR & N7z &R 2 YIHLERE 7L T
W9 272912, Broadbent DETIVIZEEZMAZWHEET NV ERIBLZ. ETLOD
B %M 1.10-CIZRS. ZOETIVTIE, ML ZHIRR I N HRICTT 5
IR TNV DIF TR <, JRET 5 e RIU7Z. Moray [7] DEERFEFRIZIE S
LabEDd e, REABERINTVWTD, LATPHEESRUADHLEFIINTHLE
WEDMBORIBUZ NS 5 E D & O EMNITEN D, TOES BRERHFELTWSD
ZeNEFEZLND. ZOETIITE ST, Moray [7] ¥ Wood & Cowan [8] D S Bk
ROVIHEIRET VORMATHIHTE S Z 2R U7,
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1.5 BN

ZZET, HITAMNR—T 48R ez 25 SRITERNTHLLEZOND, &
) & e D22 MM 72 i, RS ORI K O <, NG L S DS HL DN
i, ZUT, ZNSDFADDITHT 2 NRTEERIC & 2B RIEIAS RIX § 81
DWTHHBI L7z, 22X ToEEZ#EZR, K1.1112, AR THRET B 77 TV /3—
T+ BRI N T OERNIER ORI R AZ R, SRk, 727 TR —TF 1 3R
D% I HEN%Z2HHTE 5, Treisman DIERET N TEZS. ITNETOHRZ
FRBE, WITFANR=F 4 HRICRESINDBET N TOEHEEUL, SRM ¥ ASA
REDHERUBIZ LB EHRODHE, TONMS N EEES IR U CTHERE?A
Tond ZEIZ&oTHEL BZATEDEEE S ORI D, 2 DDEIZE > THE
FHEINTWBRILENEZLNS., ZDOLE, HEETNVTOBRIZEZMZSL, &
HRO DN RFIE (Physical Analysis) , HEIC X 2@ REEIUIRERIZ X 5
7 4 VXA (S EIRALEE, Attenuating Filter) & E X5 Z N TE 5. 1.3.41i
THIBIL 72 & 512, BRZEHRANMITI 725G, TOEHROFR DL LEMEITS

DIEMLEMEEIND Z 206, KEMICHT 2R 7 AV RPEHET LI LN
EzoNnsd. TUTC, EEZMAIZEEFRITNT 5 IEHRLIIEZRLE (Semantic
Analysis) THDHEEASN, 134HTHMBIL 72X 512, KEMICW U THNIZITH
N, BEAETSNE,. ZHE, TEET VR EEE L EE DS HER DR DR
WHINTWBEEEZ LI LNTES.

INETOMIETIE, B TIUN=TABETFIZBWT, SRMP® ASALEDESH
RODEET O ADRED & S f&%E %2 R7zTPIZOVTIRISHARS N T WS D, &
REIZRE D B OBEEUZ B 2 1 HAHEIZ B U TIERIFZR A% . 1.3.3 i CHEE
Ue & D1Z, B TNWN—T 1 BB T CIRZEBNFEENEE &S 2R L TnWE Z
EDFEZONDED, ZOEE N CERMERNPE NI EIES I IHEE RITT I

DWTIRIAS TRV, BT, BEOMFTIE, ZHEZENEIEIICEE L KX
TRILE RIES R VR DD Z L 2HELTE D, YO &S RERAEMERIC
FHEBELTWDLDMNIREAHTH 5.

MAT, ZOEBPRORHMEICEL TS, W7 TFUNN—TF 1 BETTOREELD O
IEHRLHEREZ I S 2T 5 ETHELRMATHS. ZNFE TOREEONRMEFRIC
B 28T, EEOMRDBSHP, TRDOBERBIZDVWTHRL LRG3
NTEz, FEAE, FEENROEMHFAZRETL2HDTHY, TNETROLEE
BENARET 2R E2RET IR TH L 25, ZOMAIIIEFICEETH
B2 eNEZ NG, ERNERICEL CHEEMROAEMEM, Tabb, FEA
DIRIZEAT BIFFER TN T E DY, —HUZHEBIIRI TR, £/, B

23



Right

Ear EZZZ;iL
Attenuating

Physical Analysis . Semantic Analysis
------------------ Filter
Sound Obi_ects Spatial Spatial
Segregatlon Filter Processing
Grouping Frch!Iuency
_ iiter Feature
based on the physical — .
characteristics of sounds Timing Processing
| Fiter —
Left Q
Ear

X 1.11: A TIRE T D H 7 TN —F ¢ Bils N T OEIR N TEEL O M & ek A&

TWEDEINZEE - 2T NS N s, BEOKEE IZTEOBEPE E
DR 72RO NI T B Z e MO CTEHEEE Bbdh, TD LS REMETD
MEILZNETITIEEAEITON TV,

UEDZ S, REFETIE, A7 TNA—T 1 BE R CEHEDOE 2RI
W2ZENTEDAN=ALZHSIT 572012, RO NRMZERPEREN S 2
TIUN—T A BIE N CORESI O I RIFTHE L ZOREEBVRORMEZ RIS 2 Z
LEHENET S,

PURIZ, R OB ZRT. ETH2ETIE, BEEONKRMEEMMEZORE
DRI - RANZRIETHEN S, TOMPEE2RHUIELERIOVWTHGTT 5. BIR
BNZiX, R U725 2 T8 —F ¢ BREEIZ B W CZEERE O BRI RIETRHE)
5, ZEMIMEEREIE L A ERIZ DO W TR 217 5.

3T, H2ETHRONZNRMEERICET2MA 2 E 2, NRMEZ=EKE
BEOFEBBIZOWTHREHT 5. BMARIZIE, EEZFCOHEIZEIT S XS 4mi 7
LA, TORBEBVED XD BIRERF > TVENITDOVWTHRE 217 5.

HARETH, B2RTHRONZHNREERICET MR 2 E 2, NRMEZ MK
REORFMEEIZ O WTHETT 5. BRI, FEEMIT SN TH S ERHIEH 2
RIND ETORMMEZ 2B E LT, EEEZERNZIT B8OV THRES
T5.

FHETIE, ZZFTHEONIZHRZE &I, H 7TV N—TF ¢ B N TCOEKE
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HEEZRE g 2 MR ET V2 RETT 5.
BRIZHE 6 E T, BEEONRERMEZERPFEEIZET 2058 ERIZOWTE &), K
DS BZEDELEIZDONWTIHRRS.,
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F2E BEOARMEZEADERDIHRS
BHFE T CORNEEREIC RIF

B/, $5R
Ro=

2.1 EL®IC

AREN, BER O NEMEZERIRE R B S AL MBI 280 S R XX
& X DFHRIER T B ERIZ DWW TG L 72.

i CHEB L7280, H 2 T8 —F ¢ BEIZ B W TR MR LB E B
CRIFTHEICE L TR R I AT WAL, 7, NERMZEMNEELEEEELD
CRIFTREIZEL TIX, TORENNI, TR EERIFI RV RO
7oL L [13,27,34), HESHUD IZTREEET B LAGEm D) 72 5T [28,29,35-38) AMFEAEL,
ED &SR T TREE KIZTT DT DWTIEHHS TR,

T ZTARETI, EBRWEESRZREIEZ2EIIOVWTHSO2IZT 5.

UEzEEEz, AEOHMKZTIORT. H228iTlE, A2T7 NV —T 1 Bli%
HEL, SHEOMEBUCEMPNERNECNIEEHELZ JIETHIO VW TR 2175, B
RINZI, EEOBEGEHRPFAET IR T, Bl R EFANERINDEf
FHZX U T o N 2EEABEE D (BEETE) 2 &N EIE5 0o
TERBMNLIEZ/TS. H23H T, FE228iEFEKD A 7 TV A—TF ¢ B %
BUDD, BMERA2ZENSMTICEZ S Z LT, BHRSROEWAZEEKERD
KHIZRIETHEZH ST 5. BARMICIE, Mo Z2HEE LTHY, #K
DEFMLU 7= BEHES DIFAET DHEHNEREE N T, L RSN ERI NS S
FHZW U TR o N zFEREATE S D (BN BEE) 2 iz Em EIEs0izo0n
TEEMNZIEZITS. H24HTlE, UEOEBRTHESNFRE KL, 2K
FRERNSIEIERZHSNTT S, BRI, B225HITH VT, AEOHNE % F
5.
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2.2 ER1: BHEEEFFETFTCOEZFREUCERDZE/[MY
EENRITTEE
2.2.1 HEEENE

HEHE (X IEH 20 %2 & D HAGEREEFEE DR 204 TH -7 (BE104, ik
1044, 20-247%). AERTE, HIREIIHTLE1 745 —LNarvey MEHEE
TV, BILKFELBEWZEAI AN RO T 2 MBZE 2O &R Z 21 TE
i X 47z,

2.2.2 EREES L UERRM

KEROWIMEX % X 2.1 (2R 7. EBITIT ALK E B SOBE 5L AR LR O Mg =
(2 2.2) IZEBEINHRIRS T RAE—=hT LA 2L 7 RAY—=7%X 2.1
D& S5z, BEECE OFH A S 1.6 m OFJE Bz, BEEEE OIEE A% 0° & LT,
—60°, —30°, 0°, +30°, +60° D SGMANZ 1T DEE L7z, EBEIET A2 by 7
PC (HP ENVY 700-260jp) THEI N, £F ¥V RIVHT VRNV A—T 4 A A vV R—
7 £ —A (RME MADIface USB) 8 KU D/A 2> /¥ —& (DirectOut Technologies
ANDIAMO 2.DA) 238U T, EARERE 48 kHz TSV FAY—=AIZH DU 7.
FEERIB O Ak B & OHIENIZIE, MATLAB (Mathworks version 2017a) & Playrec
(http://www.playrec.co.uk/) % fH\7=.

FERRS L U, BUEERIREE TSRS F T — X2y b (FWO03 [51,52]) IZiX
FENnTW5, BUEE LEFTHICE o THRIEINZAT—THEEZHAVEZ. T—
Ky ML, @BEE (7.0-5.5), PEBEE (5.5-4.0), TEEEE (4.0-2.5), (K8
B (2.5-1.0) D4 DDOHGERIEE T V7 DHFEY A N THEINTE D, ZhETho
Z v 22T 1000 HEELINER I N T WS, EBRTIE, @HEE (7.0-5.5) DHGEY X
MR N T WS 1000 HEEZ Wz, BEREAICIE, 1000 HEEDHN S, FERH
D728 D FWO03 Oifii/Nifi T & % BB B HEE 7 RERBRH S =T — X2y b+ 2007
(FWO7 [53,54]) IZ B Uk S T 5 400 HEE (20 HEEN 5745 U A b 20 #%0) &2 W
7. BATEIIXT OMD 600 HiEE Wz, SHEABMOES IIHEI L ICR® D,
#1750 ms (RERJE AW 358 T — R OFEIE 772.45 ms, X 2.35M0) ThHho7z.
FUEFF (mya) ZEtega, LMEHEA (fhi) 2ER5E L Uz, BEEEE OO ik
DRIEIZBNWT, FERERSLIOHEHAEFAD AREEEL NIV (Lyoy) DPPENEN
65 dAB I B XD ICEBRFEEZBRTE L. 22T, EWELTWEEDEARL

*E OB OIEH A 5 /£ 5, EQMEIEA Gz
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T, FiEE VAV EHOTRESI N, BEHEREXT VX LGERINZ 12D 7
U RAE=AS, BEEFIFEOD4DDT Y RAE =06 ENENEKIZER
I,

Anechoic room Loudspeaker
D
~~-30° +30°"~
/ \\

// \!
// -600 +60°\\
/ \\
| |
| |
\ @ |
\\ Listener /I
\ //

\ /

\ /

\ /
N\ /
\\\ //

D/A converter

Personal Computer D'regﬁg,kﬁghg‘_%‘i\g'es
|

HP ENVY 700-260jp

— MADI interface
RME MADIface USB
|

2.1: RETHWZEER R DI
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—ATvA

REINT-EIRT D RAY

>
-

WS =

=

B 2.2: HAL KT SOE]
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400 500 600 700 800 900 1000 1100 1200

Length of target speech sounds (ms)

X 2.3: RS EDOEI D A NI T A, fithh & Bl 7 I ZF 0 BHEE & R O RER]
E (ms) Z2/mR7.

2.2.3 ZERFHKE=

PEEE I MBRENICHEI N FIIED, 2RIND FHEAMAERERLZ. 20
CEPEEE 2L, EIRERZED CEAIRVWE SR UK. SR E TR L 72
%, BEECE ZHEE B - 72 A 2 ForOMUCE SIS LS KDz, ZOHRIZLE
Do THEF LS DD T 7 RAY = S RIRICERI NS GHEFROF D 5, Y
BEROAZPEEED EE L7z, BIEREIZESABEREO 4sHe L, BIEI N
HEEORETDE—I N B LG5 %2 EEE L.

AERIZ, ZRNEEOMREZRFT 572010, EEUSENERING fHz2E
BIZBURT 25 (HRAZBURSA: Cue condition) &, FHEIHERIIITHWD, &
J3 16T DGR 7 O B R 2 2L X B 72 5 (HERHFE RIS/, Probability-control
condition) D 250 SRS N7z, EEREIT S IEBIIMERE Z 12T U X LITHRE
U, IOV R—=NT VA% E DTz,

HREREAETIE, K 2405512, EHRSEHEMRRI NS 1000 ms 5, S
ERERINET T RAE=AD5500ms DRI A b/ A A%ERL, EHZED
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RREINET T RAE—AZ2HBURLTZ. HRTHIMTHEETA M)A XDILE EAD
tj%TﬁW) Zi&, EX D5 ms D raised-cosine BZ WA U7z, FHETHIEOETE L X
VL, EARIE L ARk, BEECE O E IS5 ARESEL ~)L (Ly) H365 dB
Lﬁéiohﬁibt.lzﬁ%,a#%ﬁbfbé%@&&ﬁbf,%ﬁ%gvm
NEFWTKREI N, BEEIZIE, ST 8 A XBRERINEZEZDOHENS 5
THNEENPZERINDEZ L, TUTEOAMIZT IR EREZMITSZ & 2BURL
7z, TOEMETIE, BEEE ORERERFERK, SR, FICENAEANTWS
ZeDIfEIND (BT TN —T A REPENAZIZE W TEIZREDORETEL
%) . ZOZRME 20 HiEE x5 fiA (0°, £30°, £60°) TaEF 100 384717 - 7=.

HERMHIZM T, K256 HD K512, AABURSMTITo72 & 5 BRI
BRI TR P07z, UL, 2RO 0% DT TS F 2 IEH (0°) 226 2mRLU,
5D D 20%DEAITIEZENLSND 4 A (—60°/—-30°/430°/4+60°) 2254 5% DHERT
FERE &2 2R U7z (Probe-signal ¥k [23]) . 2 DOS5AMTIE, BEHH QBT E X
ﬁﬁ%%@éftﬂ%bﬂﬁﬁﬁﬁ<:Kﬁ%ﬁém5(WﬁTWﬂ*T%%%#E
MIZBWTHREDIRETEUZ5M4) . 202, BREENER (0°0) OB&EE
320 HiEh, ZHLMME 20 HEE x4 f1A (£30°, £60°) T, &400 #1717 - 7.
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White noise

Spk.1 (—60°) - Female voice

Spk.2 (-30°) Male voice

Spk.3( 0° Male voice

Spk.4 (+30°) Male voice

Spk.5 (+60°) Male voice
—

500 ms 500 ms

2.4: FIABURSM

Spk.1 (—60°) — Female voice
Spk.2 (-30°) —{ Male voice
Spk.3( 0°) — Male voice
Spk.4 (+30°) — Male voice
Spk.5 (+60°) —  Male voice

2.5: MESRHI A
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100

[0.2]
o

Word intelligibility (%)
[#2]
o

40

0 40 80 120 160 200 240 280 320
Number of trials radiated from 0 loudspeakers

X 2.6: HERMRHIZATD 0° FAIZH , RRATIEIE & BAEE T RS O BELRME. it &
ﬁ%ﬁ%%%ﬂ%m?%ﬁtﬁﬁﬁ,ﬁiﬁ JREHEE R 2R T, mRURITRE R ITN T 5
ECEBUZ & > THE SRR TH 5.

2.2.4 ERER ER

Z DEBROMERGHIZGME T, HNHEDOERZ 0°IZ0EDF572012, MoME
IZHART 16 50T E T > T\, 2ok &, 217 (32017) D FEHE & -
TLED &, FROHMRENPBSNTWARWIIHIORIT TOME L FENREIGE SN
BHIORTORRENPEEINTLES 2205, BIZREOZEMMNTEIENESND
FAIBURSA: & T 2 D@l e, £ 2T, EBRFERO S ORIIZ, R
ISR TD 0° 2B 5, HEE TIRE LT RBOBRREZHS MLz, Zhic
£ 0, Probe-signal #EZ HW25GHIZ, EEMREI+DIZHEONDS T TITMAT2HE
T 50 EME U 7.

KA 2.6 (3RS, Ml & Bl T N FNHEE TIRE LT BE R L, AR
FUTH T 2 WBOELUZ Lo TRONELHHRTH 5. EEROMER, mHD 20 #l1T
TIEHEE TEDR 60% % FHE > TWehd, R4 ICHEE THEN M ELTE D, mfldh
FRBIRZITEIHIZ RS> T WA T EDRTHNS. TN, Probe-signal #EIZ & - T2
BIRERD 0° 1IZIR %2120 &2 61, BEEMBIZE > TR OND KD HGE 1R
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100

90

70

Word intelligibility (%)

60

I I l L L
—60° -30° 0° +30° +60°
Target speech direction (°)

50

Condition:

—fi}— Cue =yt Probability-control

2.7: SEERAER. Mt & BT E N TN REE TR SRR O RAE 2 RT. IY
IS A ABURSEME (Cue) , =AIFHERMHIZM (Probability-control) D#fEH, #HE
PRIFAEHERR S 2 R T

WZEDWTWAHAZ e ZRLTWA, UEDOZ 2 2FREL, [EHD SENEEI BRI
N7z 320 T ORED 20 T KR E L THWS Z L & LTz,

FEEROFERZ K 2.7 1R, MO HEEE THRE, B3NS FERERI N T
U RAE—=HDSMERLUT WS, AABRGEMEORRIE, 00 OHEETHREI HO
FAENZHARTRR 10% &KL, 002 o ed ZEICHEE TENREL Tk, —
T, WERMEIGAORRIE, HEE TIEN T0%FREE CTLE L Tz, W&k
REKT 2L, £60° 2B WTHIRK 0%, HERGEHIZ M DR RIBURSME &
DEHETREIMENZ EARTHENS. ZOFERIZONWT, FEEREM (2, S
S HERARED LR E A O 2R AM (5; 0°, £30°, £60°) % EK &35 2 HER S
DEIT-o1E 25, EBEMGLERAMOEMRERAEANERE TH-72 (&
ff: Fii9 = 4.69,p = .043,n% = .049; Flfl: Fy76 = 6.94,p < .001,7% = .091;
FME x FilAl: Fyze = 254,p = 046,03 = .039) . EERFM O BHMER R OME
BiTo728 25, —60° & 460° 2B WT, FEMICERRENRD SNz (—60°:
Fli9 = 3.95,p = .050,12 = .219; +60°: F 19 = 9.08,p = .003, % = .503) %\ 7z.
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20

10

-10

Difference of word intelligibility (%)
ol
I

I 1 L ! '
—60° -30° 0° +30° +60°
Target speech direction (°)

1
ul

2 2.8: 2 & MDD DFIR UFABURSEMT: — MERMHISM) . FERIIIEERE 2
R

61T, BRAMGFHEORMEMROMEZIT-728 25, HRABREEIZENT,
MEZMMICERRENRO STz, (Fiz = 8.24,p < .001,n4 = .869) . MAT,
ERAFEIZDOWT Ryan ik (p < .05) ICKBLEKRREE2ITo7/28 25, +30° &
+60° D, —60° & +30° DR, 0° & 4+60° D, £ LT —30° & +60° DEIZAHER
AR o,

FERDFER, TEREHISGIETHEEZOEDIT2 00 T, HEETIRERH ISR
HEIFIFEF—H ULz, ZhiE, EB500%M4TE 001282 (HHBURSGETIETA
TOEBAEIZNLTC) EEEFRKRIZZRD ESIAAEITTWEZHTHY, ZD
KR, BEEE OFEMMEMT 2 AU TELLMWTWAZ L2 RLT WA,

B 2.7 OFERICIE, BEROZEMAFEZENRZ T Tldm, At~ 2 X v JiER
(SRM) EDOYHA R ENIZ X 2RV EENT VDI I LATFHRINS (24 iz
). 22T, MEM0ENZL BT (HRABURSMH — HERFHIZM) , Mt
IZHE L8 E UL TV DY B R 2 HEBR U, SR B R 721 2 R U 721,

ZHRMDESOFERE M 2.8 12T, MERILHEE TRRE DS OE, KA
FMNERINZTI T RAE—AD[MAEZRLTWS. ZORSE, 1EH (0°) TOMEMN
KL, ZI06HND T ITRAIEN ERLTWSEZ &2 RLT WA, IEM

TZORIZBLTIE, 2URBRTHLIEET S
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(0°) THROBMEMELS RDDIE, THRENHZMETHLTWEZHTHY, ZOH
M= L TVWBIFE, ZOHMIINTHEENEIEG NI &%, EFOMEPKREL R
BIFE, ZOHAITT2EFHRMENZ L 2ERLTWS, PLEORERIX, 22/
WeEEZ2IERE (0°) KM 7254, RR1ORREZETTIE, EmE (0°0) 2
UEEDIENRY (FEEA) I2&oT, TOHANPSTHRTIERZ LA TNE I L%
RELTWS.

2.3 EER2:GAMEFE N COEMNMEIEIICEERDZE
BAGEENRITTHE
2.3.1 HEEERE

HERNE (X EH 2 %2 & DHARGEREEFEOMA 204 TH - 72 (Bk174, Lk
34, 20-247%, WH22.45%). b 14 (K14, 21) &, ERLIZESMU
WEEE CThH -7z, RFEBRTIX, HIEICNTE AV 7+ —LRavy M EHEFEIZLT
W, ALK AEE GBS IS AR RO ZIZ B B MM Z B 2 OB % % ) TEN
I N7z,

2.3.2 EZEREES LUEERTE

FEREEEITRIHIOER  IZIEFARTH > 7. §ifHiN S DEFE L Z U NIZIRR S,

ARFEERTIX, MATLAB & Playrec, Psychtoolbox 3.0 [55-57] (Z & - T F &k % il
U, PC<YZA% W TG O Xin % S L 7.

EHRESE UT, bR D 7 2B S & W 2. M OREIEIE 1/12 oct.
WZEE U7z, HUD ARz, 125 Hz, 200 Hz, 350 Hz, 500 Hz, 1000 Hz ® 5 f&
JEEM U, 1000 Hz O UL ERECE F5 DM 2 150035, TS O bR ECE £
DHEEHAZTITH D YT, FHEMET ORI, AifioEBRTHWAZEHDES
D% & >T770ms (K232 &L, b ERDEIHERADICIX, EXIN

. _ . [/——b"::’ N -
[AA .
5 ms @ raised-cosine &2 7% #H U 7=

2.3.3 ERFHEE=

BRI R NICRE I N FITED, 2RINSHFREMEZHENUZ. 2ok
SHEAGE I, BEIXEEGRANAT TENSZRWE S HER U L.

FRIA & 70 2 PR It & D B/ N T HEE 22 5HI 5 7212, 1-up/1-down K12 & > THE
MEDHEEL NIV % 2dB 3 D22YLI 7. RFEBRTIX, AITRIAR O E O & T
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LARJLIZIE LT, BiELEZ 2 DD 7V — 120072, 24055 10 ADTEEE I,
ARATBIGIRFDREZ D FEL )V (Ly) % 80 dBIZFEE L, 550 D 10 ADEEE 1%
55 dABIZREL. ZDEE, BAEDEEL NV (Ly) 1FHIZ65 dBIZERE L 2.
ZIZTH, HEVMGELTWEHDEARLT, FfiFEs L N EHWVTKRIEI N,
HEEE 121F, AR 2R S N O RIFE O CEERE D3E & X 72 228 0 % H
U, BZAZZGAEIVADEDRE Vi, MIZARITNWIEDRZ V2T LI
BUoRU7z., BEREPEMELE I Al L7256 (ERx v 2WLZ5GE),
PEDOZFELRN)V%E2dB ERXE, BEZALWEHMULAZGE (ERZX V2 #L7-
LA 1%, 2dBEASET.

ARFEBRTEH, BHEEVPERI NS A% EINICBURT 2540 (HHBUREM:; Cue
condition) &, FHHIBURIZITOR WA, &G TOEMEE O HBHERZ2 21X
7= (HERAE S Probability-control condition) @ 2 Z&ffh SRk vz, HE
BRETIIEFIZWRE LI VR LITREL, WOV R=—NFTVARL ST,

FMBURSGAE T, ENEFEPRR I NS 1000 ms §iZ, EREERERINS
TURAE=AM5500ms DHETA A A2ER0, ERUSENRRINE T Y
RAE—=N%2BURUT-. HRHETHBETA M)A XDINH EDD ENERBDIC
&, EXHY5 ms D raised-cosine BZ WA U7-. BEEEIZIX, ST 41 8/ A4 XHRER
ENEBZDOHAPSBITEREENERINDEZ L, TUTEDOAMIZTIERLE
BEMITEIEZ2HBURLZ. ZORMIE, SAEIZDE 20547, 100 17TH 672
570y 7 OMAGOEPSERINTED, 70y 70K TRHIZTRTOMAEILE
WCHEEE OHIE A 10 ML EKEEL TW2BE, EBEKTLE (L 1METE
W D KRR T 72 7 WG, IRDT By D7) .

HeR BRI TIE, 2RD 80% Dik T CHEME FH 2 IEH (0°) 6 RmLU, &b D
20% DEAATIEZE NI D 4 Fi) (—60°/—30°/+30°/4+60°) 2> &£ 5% DR TN &
FiaEmR U7z, ZO5ME, IERT 320347, ZOUNDAE T 20473 D, 51400
TSR 70y 7 DMAGDENSHKINTE Y, 7uy 70K TRIZ, EH
T 160 [E, ZAMSDOAET 10 [, BEEEE OHIW DRIz L TWeha, FEREKT
U7z (B U 1AETHHUWOKEEDREMICHE 22 0WEE, ROTay ZAtEdiz) .

ARFEFRTIE, KEAU 2B D 5 ATOHIE L NV DG ME % BN ifE & U 7=,

2.3.4 ERER - ER

FEROMERZX 2.9 1R, WEAOFERL S, B/NTHEIX 60%FEE TLE LT
B, MEAOMIZKERAEZR SN -T2, EEREM: (2; BUR /HERGH) LW
FOERAM (5; 00, £30°, £60°) 12X LT 2 BADEMMr 2T -7 25, HER
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o

Condition:

—fi}— Cue =yt Probability-control

2.9: EERFER. Htlh e Bz TRV EEEENEORRMEZ RS, M
IS A ABURSEME (Cue) , =AIFHERMHIZM (Probability-control) D#fEH, #HE
PRIFAEHERR S 2 R T

IR oL ol (Geff: Fii9=0.67,p= 421,04 = .004; HFl: Fiz6=0.72,p =
584, mE = .004; Zff x FilMl: Fyqze = 1.33,p = .266,n% = .003) .

AIET & ARk, HEEOMEEZMAT 272012, WRMfDESZHHUZ. 0%
S DOFERE B 211 1R Ml Sk O BN HEE D 227> OfE,  BEEHZAER & A
ERINEZTI T NAE=HDOHAERL TV, R, YOEBAZICIBVWTLHR
INTEENEEDZIZ OMIETLEELTH Y, ABIZEZEIIRONRD o7, Dk
R, YOAMANFREEZMATCLABEREESING, 73005 %M RERIC XS
HERRSNBENZ L EZRLTWS.
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X 2.10: 25D 2D DGR (HHBURSM: — MERIEHISA:) . AR IIEERE %
R

2.4 BHFER

2.4.1 BEFICWTZEEMR (EER1) &E NBNICHT 5FEMR (E
ER2) DHER

EE 1 TO25M4MOESOERIE (X 2.7), FE@E (0°) THRHEM/NX L, EMH
(m)#%%m&”a’@b*ﬁﬁﬁ%<m91m< TIZNBIRD 77 7R A 50
2. BIR U280, ZNORERN0IGEDIFE, ZOHMIZHT 2EZEMEIE
Ztémbfbébtﬁb,b®#%i ZE IR R RN IET (0°) THRB &L,
ZIMOHHENS T ITRAICERSIRPNI KBTS Z e 2EHRLTWS., —F
T, FBR20ESOFERIE (K 29), ABICEIST EDOEHRT I I7MRA SN,
I, EOMEIZBVWTH —RICHEIRNTWS Z L 2EKRL TE D, 2R
ERIZERICHE L HIFLTWARWI 2R LTWA. 200 RE2 KT 5 &,
FEBR1LIZBWTOA, FEMEPRBLZILEZRLTWVWS.

U2 USEER 1 & EER2 T, W TWAIEENRRLDS Z eh o (HEh TR vs. B/

WVME,E%%@%ﬁﬁ%LV.%:?,ﬁ%ﬁ@%ﬁ@@%%tm@%ﬁ5t

B E DG DRER 2 M U CHEER 1 OFER %2 RNl v SEIZA T 5. Amano
emﬂbaﬁ,K%%Tgﬁﬂﬁ&bf@@thW%KOmf,%H%T@%M%
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[ )y thi
X 80
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= 60
o "
D 40 & High Familiarity
Ko - -O-Upper-Middle Familiarity
‘E 20 F —&—Lower-Middle Familiarity
— | =>=Low Familiarity
0 1 1 1 1 1 1 1 ]
-20 -10 0 10

S/N (dB)

X 2.11: BEEEY A b FWO3IZER S N T WA WS E (fhi) OFABEEIZEHT 5 SNR
T OHEE T, FRAERIIEMEIRAE%Z/RS (Amano et al. [58] K D HZEL THIH) .

R (speech noise) NIZH 1T 5 HEE TAREARZ TV, &8 LEUIEFHES & OY)
BRI f5 53 HE% b (SNR : signal-to-noise ratio) & HiGE 7R & OEAFRMEZ A S A
LTV, FEER1 TEMERE L UTHA L 2SS (fhi) ©, SBEEICBIT5
SNR ZE DHIETHRED ST 72K 21115RT. TOREZHW, X 2.70 2 %4
DGR %Z SNR OEICE#L, ZD&ESZND Z & TR/NATIEW SEZIEFE L U 72H
Pria kBB 2R 5. HlziE, M2.700° COMRIIBELZT0%THD, X 2.11
D TIRED 7T0%Z5F)53 % SNR DfEIZ —8 dB THE L HEZXDHILNTES. Ly
U, Amano et al. [58] TO#ERIE, H< EFTHRERETORMLIEFMY (speech-shaped
noise) NIZHBITBFERTH H7-0, MEFTHAEE L U TEEZHWZER 1 O
R Bl bgiETE R,

FKER 1 & Amano et al. [58] TOEBRT VA v DE NI L > T, KEL ST 2
DRI EEE RIEFT ZENEZO6NE. £, ERF L EAT 1M 2L T
WBZEIZE->THEUL SRMOETHS. i CHMEIL X512, ERHE L HE
EFOVEFIIIZFE UALED S IR I NBGEIT AT, BREICOEEL TW2 5, 1
REDOEEEEL D 3B F 27 %, Amano et al. [58] DEFRTIX, ~v K7+ v ORIUE
5 SHZRT L BA T PIRRINSRI T CTHER D 2 7o TW0WE Z eh s, 2 MM
BRI X BFERP O IEFRHRRNVRILTH LD L, FEE 1 CTIIENE & BE
BEHRRAETS 30° 1Z0HEL TWARI P CHEMZOIEEED 247> TW0Wad. ko T,
FER1 TlX, SRMIZLXBHESHD O EARRADZ Z 212745, wEOW%EIL, &%
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W & BT & OB MO AR Z OB HL D IZ RIFTRZBIZ DOV TH
ALTWS [59]. EERTIX, BEREFEL 4 D208EEHRE LA (0°) BofREh
BiGa Y, EREEMNER (0°0) 55, 4D2D8EED (=90°, —30°, +30°, +90°)
MOZENZFNRRINDGED, NG HOR/NATIEW Z {H% FHA 5 SRM O#) 3R
EMETU7Z. T ORER, SN2 FRD 0 BREHTERWESICEART, fHTE3
La, ENEREOR/NTIWCEELN 2 dBETT 2 Z A RINAZ., 20T eh
5, Amano et al. [58] DFGFRP OB LI N5 BHERESAFTO SNRIZHART, FEhR1
DFEERIE, BNTHEWEEIH2 BT T2 RTINS,

72, ER1CEBAEVPEROHLIEFRTHEILILD, YAFVI/EDE
WHIEEI D IS E L JITT. BEEPEREET RE N CRED S 2S5
B, NS LHEZTLDART MVOERBRVIZEIEZIAFVIHPR (T2 VF—<
A ¥ v : Energetic masking) &, MR EIHAETDLEHOHMWEIATVWSHIZHHE
Lo, FERE EHAEEDORERMNZELRVIZCEETAF V7GR (R~ AF 7
Informational masking) @ 2 DDZIEHBEEZHL D (258 % KIFT. BEOWEIE, 2=
Mg e UTHEM, Biag e UTRUE MY, RUEEE, FAMES, R—E50gs
ZRHV, BRI AF T OMBEZNENMET Uz [60,61]. FEERTIE, 1 DOEMRH
e 3DDHEENEMIZOREL TIRARS NSRRI T T, BHREFDEEL - HiEE
HEL, WS ED THRENS Y AFV TOREZMRE L. Z 2T, Amano et
al. [58] £ FEER 1 DFER & OB AT 5 72012, BAGHELE HHEZ 056 & Bk
EDLEDORRICERHT 5. EROKME, HATICREEEEFEZMHL 258,
OIS A 2 L 258 1A T, BNV EED 6 dB EH 95 2 & AUR
SNz, TOT NS, Amano et al. [58] DFERNSH B I NS HILTOD SNR T
RTC, EBR1OFRIE, BNTHEWEE?IH6 dB LF T2 eAFlIN5.

INSD, FATOMBEDEWMIE>TEUEYAF Y ZOMER, WEIZEL -
THEU 2 SRM O IE, EBRSM (GrBus/MERGTH) cXod —EIckLsZ L
NEZOND. AERTIE, EENEEIROAZMTT 572012, 2 DDFERSEM,
MTEMZHEELTVWS., UEDOERIZLS SNROMHE (F2IXMET) X, £0%
HBBIZAR I NE 720, ZEHDFERIZDOVWTERT BZ0ITIZTEET B HENR.
£oT, SRIOFERIZEAL TIE, Amano et al. [58] DIFFL TR O N7zFER %2 W T i
INETHE W EfEE BT 5.

FER 1 DS OFERZ /NN SEIZEHL, EBR2 D25 OFERICER 7SR
X 2.121RF. TOME, AT AEREMSRE, Em (0°) 2hbhE LT
WD T T 7 %R LT, — /T, NBNIZKT2EEMRIE, COEBAZIZENT
LBV EEDOEIZOMETLZELTHY, AEIZLEETRSNAro7z. B
FoORERI, ZEMEENROEREZ KL TWE I ENEZLND.
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me{ Ju= Speech =)= Narrow-band noise

L
o

X 2.12: SR 1 &SR 2 OFERO LR, #iefilh & Bl Z e NN I E 48 & RERY
FORRAEERT.

INETOMETIE, ZEHAERESRITEDERR KT T 22 ARBINTE
72 [29,37,62]. Arbogast & Kidd [29] &, FEAYE & BEEANIZERL L 72865 [29] S
(EERTIZ 4 D) 15T 5 & 57, e THEME TS ORE S HUD DREEARI N IZH
WTC, ZERREEOMRNRIET S Z L2 EL TWS. £7, Ericson et al. [62] I3,
BAEDOBPERNBICRIFTRHE LRI L, BaE2 oM itk e, ZEEM
HREDHEUCEE L RIET I OICRD I 2MELTWS., — T, Teder-Silejarvi
& Hillyard [28] % Teder-Sélejérvi et al. [35] SFDWZE T, BEEVFET SBRE TN
TIERVOIZEEDL ST, HEEREMMERESEI HERINT VS, FHE, KED?2
DDERIE, YHbo0bBAEFETNTHY, BiaEE (Arbogast & Kidd TOHIRIZ
fil>C) RERE L BURRIZELIL CTWAH 02 AL TV, L, Skl Tk
MR R E L RIFL DI 6T, B2 TR SR o7z. DLED
Zol¥, BEE FTOREEE WS ENIE, EBRNEREMREORBICEWTARETIEA
WIZ L EERLTWS.

ZZONLHOERNE LT, REORMEDE NS EE RITU-AREELRH 5. 2
IR EE Z B D 12 KA TREDNS W AR DI 7202802 < X, FREICH
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BREERH W SN T WS [13,27,34]. Ebata et al. [13] 1%, BEEGE ICERIE (W)
WZZT=mES2HWT 2 X5k, RS OR/NATEEMEZ FHHI U 72. Spence &
Driver [27] 1%, BEEUE TS DRI N ORBIRRX VAR T 2 L 5Kk, 12
W5 2 RORHFE 2 FHII L 72, 205 OFREBEOZRT I, ENEPEEZ 2 20y
I TENIER WD, EIPOHIATERO»2EHRT 2B R0,

— T, EMNEEDRIGEE KT T LR 2Tk, SIS
AWSNnTWS [29,37,38,62]. Arbogast & Kidd [29] 1, BEEUE (X R % 124
69 240 DRG] (480 ms) S EFRHH FEERFINZEIE L, HEHFIINT 5 ES
FZEFHIL 7z, Kidd et al. [37] 7z Ericson et al. [62] 1%, AR EFTHD, £D
TIREZFHIIL 2. 205 OMBEDZEITITI, & 2FEEORRE, R % I E 5l
DUENH D70, EREREDHEANAITGT 2 0EN DD, £7-, ZEHEEE)
RO JUTT LA D T 72, FREREEZ W TV AIFETIE, RNk L T
RN, FREDAMPSIEZ 2 TL 2N EIZOAKINT 5 HEDD - 72 [28,35,36].
PAEDOFER & =L T, REBROFIR 1 IZHEEDZITITIEZEOR 2 B L 7208, EER
2IFERERMAIRT 2HEN R 572, DEDOZ 21X, FEOZRTISERER/FEDS
AAAITRTDBRENH D0 ED DD, EMERIRICKERPELKIZL TV
ZEZRBELTWVWS.

SR OFERZE, Ml (—60°) (IZHARTHMA (+60°) OFAY, BN SED A
D (HETMEDEL) KEh oz, Zhik, EREAMANRYZEE, Atz
GElZ R TE VSO AR 45 (HHEWERDRRNKREN) T 2ERLT
W5, WmEOWETIE, EADBIZFARICER ZES2ERTDHE, GENPLDSE
BEELDEHICRET DI ENTES, ThLLAHEBMENRD S Z Lt h
TW5 (right-ear advantage, [63-65], #&mi& LT [66]) . Kimura [63,64] (&, A
DEIZ R 5807 2 @i iR U, B IZI3EAEDL S DOE P SRR S N
FERBIET S L ORD7z. TOMRE, HEPSEEZZ T 2MFOHN LD EREIE
WMTEBHILZRLUEZ. ZORRITHL, GHIZATINZEPLEI NS DDIND
FEEERDIERE CTH 0, /o PEROBEREEFIXSELIIZENTWS I LIZE5HDTH
LUMIREINT WS, Tz, EEOMEE, ZOBHKPEROHEELZIIPTVI L
ZRIBLTWS [67,68). ARBIEOHERIX, ThoDRITHEOREL —BLT, A
HOBAMENZEENEEDRICHEE LI EARBEINS.

2.4.2 ZEEEFEMRESOMENERICLIMEROHE

FER1I1IZBWT, ARBURFMEDOFERIE, TIZMOBIRD & 52 n 7o 70315
SNz, P IZTBWTHETHMENIREIKL, 0°»oMnd Z L IZ THRENMR~I1ZE
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FU, £60°I2BWTHRD TEENELS R Z 2RI Nz (K 2.78K). — AT,
MERIRHISAEDRERIL, COAEIZEWTS TIHREICKRE AARIIE Uo7z F
MBURSEME, EOMBIZEWTH RBKICER S FRRAROHETERVP LI NS 72
O, AEBIZLAHEESEDDENELBEZ LIFEZIZ W, T2, HBEXRFERIZMETIE,
JEHENE DVEREAY0° 12 < KT TWA Z 25, HEEDRIZ 0 IZBWTHRK
WA Z DR TFREINED, SHOERTITEHZEDIZR>TWS. DLEOKERMN
FUERNE LT, FEUNOYRR RN & 2508, RIS & B E D%
I BEIZ X B~ 2 X v 7R (GrtE~ 2% 2 R, 1.2.228) RS Lpe
ERIELIZZENEZOND.

—ATEH2TIE, 255054 THIERAMINT 28R 2 Rz 720\, SFEHAR
FRMEDE S N7z, ZOFERIE, SRM 23 NBN O S0 1T EE2 RIFS b o722
L EBERLTWA. Arbogast & Kidd [29] DFfEHEIE, RFEERDEER 1 2 I1EIZFEEDE
B2 HWZOIZEEL 5T, SRMORRITR N Lro7z. 2L T, EiR20D
FEREE L, SRM ORIERA S b o7z,

IDENEFERILULAERE LT, SAFVIZRBOEWRITSNS, Fificl
BUZE DT, BEEVEBAET 2RE N CTREDE 2T 2B, RIS D
ITANF—RERDIZEBZT XN - AF U FORBRIZINZ, RS L HEEED
BRI ERDIC LB ERY AT Y P E L RIEZT. AL TIE, 5 50FERE
A GEAET CHUSMICELL L 28NS A S 2L CWE Z e hs, ¥550
YAFVIMREHEERIFTINTHINS. UL, HEEORME Lk
ROBRWERLIE, BIZEOREI 2N T 2ER2ITHRTE O IFHRY ATV 7D
BRRKELBRDBIENEZONS., ZD XD RERD, EER2DFERIZORNR 722
ENFRING. ZORBIZELU T, SBREMOBURD SMET 217> T S BED
hirrHEZOND.

Zh o QY ERIZE D TEDOWE L, FROMEREDOMELZITRND
T, S&ff (GHBUR/HERGEH) X5 THFLCEEEZRIFTIenERAONE.
DEZIZEDE, ER1 LER2DEFETIE, 25M0M0EN %2 L 52 L THEEIR
DAEMBE U7z, REBRIZBWTHEONS HEE 7L, UTFDO LS 2Tk T
5.

1(0,v;) = C + algastention (0, w) + Israr(0,1;) (2.1)

C, wWidEHTHD. 013ENEORRME, w TEMMPFEZELMIT SN T NS M
&, o EEEE i DAEEZZNTNRT. CIIAZCLSR VIS EEDORN L%
mU, HOYRRNRREBIZE D IS EEOM L (ASA ORIR) X, AR
TEHREBOMENEEIND I VRTINS, Tabb, £/ INVEETE 2V
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RN TOREESE D KEEEAZRLTWD. [IBEEED OKE (7THE/ RNV E
i) Z2RU, Isamtention VXZEMER, Ispay ESRMIZ K ABES O KEEDM L (T
f e o /RN EN S EOMET) 2R, ald, HEMROMS 2/ RTEBTDH
D, 0<a<1%tb. AABUREETIE, ERNEPRRINS HRAICH L TEIZEK
BONT =< VA (TIRE/B/NTIINEE) BEONEEMETHEI LS, a
W21 22D, HERGHIZM Tl Probe-signal %12 5 1) A A3 DERIERIZ L -
TETBZenEZONS.
R—ALRDPEEWMOIEE L v AF VN X DB, ZHNEEOAEIZL 52
WZEhs, ﬁﬁﬁr%ﬁt%+w%*#®#%®%ﬂétét

ICue(ea ¢z) - IProbabilityControl(ea wl) = (1 - &)ISAttention<97 w) (22)

Y72 D MR E N, RIS ROAEIETE 5. & 515, Isumion(d,w) i< (1-a)
BHNT 5B T L5, MRS OIS (RERTIE0° 28T 2
IR ) & R S R B

2.4.3 FEOZEERFM4

BEBRIZBWT, 22005405 %2RkDBZ iz k b, Mk sflEZsifis i
HU7z. BR U772 & 51, X211 1ER 1 (OfERZ2 /NI v SEICHAZ R 725
D) BLOER2 OERMERSREZERTCHRLZEDOTHS. EF 1k, EHT
REFERVPEL, TINOHEND T ITIRZIZEDRENNS 25, FIME
ROZERFEDR S, FEER2 TIE, HEREAFIIN S 282 R 7270\, SEHZR
HE S 7.

Fei (1.3.48) THMBIL 72 & 52, BERMEROERRHE BT 20581, Fik
R—EL TV, Arbogast & Kidd [29] 1F, FEIMEIZZD LM oHNE T LI
WG TT 5, [NVBZFFDZ & ZRBL TWBA, Teder-Silejirvi & Hillyard [28]
DR TIE, EEMRIZZOAAERLE Uz RED, JEFIVWEEFODZ L
ZHRELTVWS (M1.85H1) . AEROFER 1 OFERIE, TORIZHSA2ITS &b
EENIZIENWZ 2R LTWSZ 96, Arbogast & Kidd [29] DAEFR & —FL T
W5,

ZDESBEVELEUIERERE LT, FEORHEDENDZEIF 51 5. Arbogast
& Kidd [29] DFEEP AT (1) 1%, EREAANICED S TR S 7z BRI
RIS 2B H o7, VAL, REOKTEMKITIE, EWEHRE BB L
R otz. —JiT, Teder-Silejirvi & Hillyard [28] DFEERIL, ERE AP SHEZ
ST AERIBUZ DASIET 2 BER D D, FEDORITIZERERPBETH 7. P
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FOfERIE, Z0& S BEEGREORBIC X > TERDOEMEHENZ/LT S, Wb
BA=LV Y ARG EBENETHILERBLTWVWS,

ZO &S R, AR UZEEE TV (MR BIER, 2]) 2L - T
HHT & %. Arbogast & Kidd [29] DERRPCAER (1) T, HEEZMIT7ZHM
DA (£60° DHEIFH) 2 SEAEIRRINTD, TOEFRP THEIL10%IFE
BTFT2H00, HEENSZ 2 2xRUE. ZNEBIERN IR SN TH Y, &
BEMIT P ARANoI 2 TEZIFHRD, WEIZINEDHDDEKROMLEL AL
INBZLERBLTWS. —FT, Teder-Silejirvi & Hillyard [28] DFEERTIE, 7E
BEFTZARMAPR SR SRR INTHHENME Z LA TERVWI L ZRL
7z, THIIHATHIERIN IR ENTH D, HREEZMAT R o2 AP oI A TEX
BHRITFEH OB TEONTWE I EMWRBINTWS, BEDZ 21X, FEEDER
MEIZA ED & S R EORMEIC L > TEELTVWAEZ L ZRIBLT WA,

H Ui ORHEDE W & o THIHLEIR D ZIHEIRD DG 0 b D Th L, %
PILIER IR ZE . EEOWZE T, ERICE T 2 BRI BT 2 A A
FoTREINDG L EZD, HEROAMBEG (load theory of attention, [69,70], #&
e UT [71,72) PRIES TS, AMEERTIE, FEOMENZEMPE NS
&, EWAPEER S, BMMEWEEIIBIERI N EXoNhTVnD. Lo
T, L OFEBRTHESN-ERMREEOEWCEL T, AR THHTES2E L
nv. UL, EEOAMEERIZEWT, ME2AMEERAE2E VI ML T
BAES A AL [72,73], DX WHEZ ENS SWVWT &, ERIZET 55ER
ZREER R IO DONWTIE, BETEHEIC I N TV, ZOMBEIZBEL T,
S MR 78 102 & 2 A FLOBR AN FEZ flAG DR FEIC L - T, Afife
BEEOZERINER E OBBIEIZOVWTHL NI L TW BERH L EZ N5,

ABEDFEBIZL->T, FHEICHTREEOERFMEZ S Uz, UL, A5
BRCIZIEME IZ T 2 EMFERIZ OV TOARE L TWA 728, EHRMSATED LS
R Z U TW A DI DWTIHE, S EIOFERD ST S 22Tk,

ZOMBEE RIS RE 3 TTIE, EmMMUADHGRNIT 2 EHEHE (ERR) I
DWTHET 5. ZD70HIT, H22ETHR SN, ERNFEREMEIEHEIZHES NS
FER1 DEBRT Y1 VR A, EERMSO AR~ U CEBRERZ AT 5 X 512t
[t 5.
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25 F&ob

ARETIE, BERONHEERPNEENREI NS ERNEZWHSNITEI L2 HNE
U7z, ZOHMZEKT H72DI, BAHEA AL T TOERERE, BaMEFEE T
T O SN IEE OZZMIE RS KX THE LG L, TOMREKLZ. %
DFER, BAGHAE FIZB T 2 R TOA, ZEHNTEERVE L JITL
7. &lz, TOMRIEBZERZATSHEZHFLE UIRRD 2RDZ L 250U
7. ZORERIE, BEIGREDETICRED HRANERZ [T HT 2 BEDVD D54,
ZEHEIER R EZ RIS I e 2 RR U 72,

47
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F£3E EEUNICEITI2ARARMIERED
ZE Rt

3.1 (LI

H2EIIBWT, BREONREZEMWEREORHIGREORMEOE W GREDZT
i, FEEDHRANERZ TR 2 BEDRD L 0E0) PEELTVDS I EHIREBX
N7z, MAT, ZOFEEDLN, EEZMITZARZFOE Uk, HEREEC 22045 %
o Z DRI .

ARETIX, FH2ETHONZMAEZ S 2, MEABHOITR SN TOARWIER L
DHFNZ BT BEERE O AR MM IE S I 2 X T B L T o2 /MR D
WTHGETT 5.

—fEA, EHEDSHEN D T2 IR O MM MEREIME T T2 Z LR SN0
TW5 [74-78]. Mills [74] 1&, EMTOEMAAEE 1~ RETHDIZEHD ST,
B (90°) TIX10° A EDOBAEDEL D ZEDHE L TWD. FKrED Har SBZ
2T 252 EEEHAEE, RMETHSITR oK DIT, REDHRATEZ AT
FEMENRDH B o, TORAANKNT LHEGEMPEDS. LrL, THETOIE
HHEEIZE T 30803, EIMTORMEIZESZ Y TELORNIFE AL T, EmSL
TOREI O ITERPKIFTHEICI OV TR L HISN TV [79]. £ Z TARIIZE
T, EEPIMIBIT 2 EMEROR Y, TOEMEHE (EER) M2 0%
ZHHOMZT 5.

DlhziEz, KEOMEKZLATIZRT. E32H8TIE, £30° AANCE T 2HERE
DZEMPIEERIR & Z OZBMERHEIZ DWW TGS 5. 2 3.3MiTiE, %4 (180°) I
BT DHER O MPRERR R E Z OERFHEIC O WTHETT 5. R&IC, H34HT
X, TNEFTOMEELEL, BEEOERKERD AGNRENCE L TRAERIzES
U, AEOHGRZIRNS.
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3.2 ZEER1:5iAICBIT2EEORAMEEEDIEFERFED
FREY
3.2.1 FEEE

HEHH 1T IEH 2B 2 B D HARGERLGEGEE DA 32 4 THh o7 (BI¥E194, Lk
1344, 20-267%). HEHCEOHIZ, H2EOEBRIZSIMU ZH I\ o7z, KER
T, BERFIINT 21y 74— Ravty b 2HEEIZTW, RILKEELEEH
FEI N SR OMFRIZ B 4 BBl ZE A 2 DRR & %1 THEMI .

3.2.2 EZEREES LUEERRE

EREED JOEBRIZAWS SR OEBEIIFE 2 HOER 1 L EEE Uz,

3.2.3 ERFHE=

HEHCE (B ENICHRE I N FITED, 2RIND EHEBEZIERLUZ. 20
CEPEEE I, BEIREE AR TER IR WK SR U, SA RIS E EEL 7~
%, BERCE IZBE S I - 72 S A 2 FooOMUZE SIS L O KD7=. ZDHERIZLUT=
Do THHE X5 DD T Y RAE — A0 SRR EREI NS FHEFEO ThH 5, fEH
BERCHILMGEEN R LR OAZIEESIND [ U7z, [FIERFEIEE F R E
RED4sEL, MBEINZHEOETODE—IN—HLEGEZEEL L.

ARFERD FHER 2.1 OFER L [FRE, EAEEPRRIND AAVPEINICHRIND %
e (AMBUREM) &, FRBURII TRV, AR TOENO EBMERE2 2L
W25 (RERMRHEIZAM) O 2 50 S N,

FHRBUREM T, RS EER I NS 1000 ms 57, ERUSEEIERING T
D RAE—=HDS5500ms DERTA A X% ERL, ERUEENPERENE T TR
AV —HBER Uz, BEEIZIE, ST N A ARERI NI SED S EEEE D
BERINEZE, BLU, BFEEZZOAMICERLS M TEAZEE K5k, Z
D&EME—T b7 b 20 HEE x 5 Fm (0°, £30°, £60°) T, &k 100 & 717> 7.

MERFHIGAM T, ENEEPERIND AT VX LICHELZ. ZDL X,
RO Mz 5712, FeoME EEMAE) »SENEFRPRRI NS
REBELZ. TORMETIE2 DOEEBAE (+30° or —30°) oMK I N, SHFE
MEZLIZ164TOSMU (+30° 54164, BHE104, 20645 —30° 544 -
BM 9%, LM T4) . Probesignal #:Z & o T, 80%Mik4T THEMI % KLY /5[]
+30° (or —30°) S ERL, FED D 20%IEZENUND HHh s R U7z, BElE A

20



PERAE (+30° or —30°) 75 1% 320 BEE, ZNLAAME 20 HEE x 4 A (£30°,
+60°) T, #4001 717-7=.

3.24 ZERER- -&ZR

ZDEBROMEFRMBGFMETD, WIHEOFEZERAE (+30° or —30°) IZVOE
DI 57D, MOMEIZHRTI6EORAITHEZIT> TS, ZDEE, RilfT
(3203417) DFEHFE L ->TLE D &, FEROHMENESNTWARWHIHHDATT T DR
REFRFEVPEONRIHOBITORENEENTLUES Zeh 6, ERFEROL
2175 ET#EYITIE AW, 22T, EREROSHORNT, MERGFHSMETD 0012
BIT5, HEETHELAITREROBEREZIAS NI U, 212X Y, Probe-signal
HEr W51, BEESRP+SIFEONSE ETITMERTEZET 2123 L 7.

FERZM 3.1IRT. aldiEEME —30° OO THREOHEFR, bIXEEMAE +30°
DD T IREOHER = TR d. #ithh & BillxEn e HEE e LTz
AU, RERIEEE RIS 2 BOR AU K o THE S NEMEERTH 5. FEERDHE,
EH 5 DEMTEHERMD 20 AT TIHHREE TIEZDN 50% % Tl > TWehd, AT HEE
D TR TIEED A B L, BRI ONMEE LT A L. T
W, SELIHRER B IR ZITEHIZ R o T T AR TN S. T, Probe-signal i
2 & o TEBNEELRRTEEAZIRAZOED o, EEMRIZE>TESNDS
BRDEEETREIEDVWT WS Z 2 RLTWS., MEOZ L 2FEL, EHEHMS
PG A DSRR I 72 320 M7 ORED 20 T2 FERE L THWS Z 2 & LT -,

FEEROFERZRK 3.2 1T 7. FEEMAE 0 REOREIE, FER2.1D0EDTHS. it
B X HEE TR, BEENIEN S ENERINZT Y A= ADHERLT WS,

HRAE —30° D HABURSMORERIZUFEIZR->TED, £60° IZ8WTHRE TH##
ENEL, 0°B X £30° TlE, TMENTO%TLEL T\, — /T, MRS
DFERE, £60° IZBWVWTHRD TIRENEWI RSN, £77, 300 128\WT TR
BERBMENWZ EARI Nz, MERGOFRRZ T 5 &, —30° T 2 &MOf5RIZ—
LTED, 30° & 60° 2B WT 20%ME, MERGHISMORERPBURSIMEL D & TIRE
PEWZ ERRTHEND. ZOEMFITB\WT, EBREM (2; HAus/MERGH) &
W = D RS (5; 00, £30°, £60°) (23 U T2 BNAS A 2T/ 25, FH
DEMRICERLETR ONLD o7 (Gl Fras = 4.58,p = .049, 9% = .057; FIA:
Fyeo = 11.22,p < .001, 02 = .187; 5 x J/ill: Fye0 = 2.49,p = .052,n% = .027) .

FEAE —30° O HABREMFOFERD UFRIZR->THED, +60°ICBWVWTHED T
fREEDRENZ RSN, — T, MERRHIZRMFOFRRIL, ~OF % KinZ 7RIk
KR TED, £60° 2B WTHED TEENE NI EHWRI Nz, WERA DR % ik
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TBHE, —30°ITBNWT 20%FRE, HERRHISRMEORERIBURSM X 0 b HEE TREN
BNWZ EDRRTHENDS., £/, INETOMREITRLD, FEMAED»SKEE —60°
IZBWT, WM TIHEDORERMZIZT—HLTWE Z eAVRI Nz, EEAE +30°
ZMTIE, AROERPAERETH -7z (G Fras = 2.30,p = 150,72 = .018; FlAl:
Fyg0 = 12.69,p < .001,n% = .204; 5 x FilAl: Fygo = 1.05,p = .391, 1% = .021) .

H2MTORUEY, 284050 %2 RDNIE (HRBURSM — RIS ,
MIEMFIZE U WEZ RIFL COWAYHM 2R (MEYAX22%) 2HRT 5
ZEMTE, EEOEMEEEZRTIENTES. 25405 OFEEZKX 33137
T M EEE TS O E S O, BN SRR RRINZT T RAY -0
[MZRLTWA., ORI, FEMETOEIREMEL, FEAEISHMNE Z
IZRZITEN EF L, 60° NS LT A L ERLTVS.

AT, FEEAEOENIERDOEMEHEC RIZTTHEL2MT 5. DI,
3ODTEEMERMOMERD, TEEMED S DN Z R U 7R 2M 3.4 12
RY. EOFEBAERXMIZEVWTE, TONMIIARETHS Z LR TINS.

ZDEZOFERITN U T, HEEAESRME (3; —30°/0°/30°) &R D 2R
(5; 0°, £30°, £60°) D 2 ER D #IHr (REETE) Z217o72. ZTORER, KHAEH
DANHEETH 572 (el Foug = 0.35,p = .705,n% = .005; Silfl: Fy 106 = 1.42,p =
230, m% = .002; Zeff: x Fill: Fyi40 = 2.00,p = 048,12 = .046) . FHRAANTKT
DRBMERMEOEMENERELZITo-E 25, BELEREIZED SN 7.
E7o, BEEMEREICETAENEFRRARORMENBREEZITo72E T 5,
HEAE 0T, ARBRENRDONT: (Fyq76=257,p=.046,0% = .074) . THIT,
TR 0° Mz U, Ryanik (p < .05) KX B2ZEHBRMEE2ITo722 25, &
MEFEIRR AR 0° & 60° DRICAERRENRR N, Zhi, F2HWTHERL
£, HHEMMEOHRIZE T, HAMDPSERRT 2SI 2IEE D 28
[ EURERIZLZ2EDTHE IR EZSNS. D EORERIE, EEAEDOEND
ZEMMERER R E R RIS NI L 2 RIB LTV,

51T, HEEMEOENVERMFHED DA RIFTHELMGT 5. ZITIE, %
[FIREME D 4345 % € I RIS 5 728012, SEEEE D25 OFERIZ A A 7 ZABEB O
BTIEOEIT, TOBMEREEZAMEER L. HET Y ABEBORZ NIRRT,

el cos(6—p))

fOlp, k) = A27r1—0(k)

(3.1)

1 s
Iy(k) = o /0 ekes?dp (3.2)

O I IEERE DIRRAE 2 BIK S 5. p 3 VEIE, TRbbERDM, kIXEEER
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#, TRbb MO EZRT. AZHIAEBDOATr—LThHh, A>0TH
NIFFEREO Sz duh e Uz FIZMoBR, A< 0 Thond Vo ke Ry, 2
NETOMRRED» S, ERIFEEAMIIHLTHITONT WS ZEARINTVSEI L
"o, pERERAE, A=-120U7.

AT, ENOEERFAOME 2T 572012, 7—bANTY THEIZES
MEHME 217572, 77— bMA NIy FIETE, AT — X2 o HIEAICEEZHL
THY > Ty (BEEEN 20476 200 > 7)) ML, Hi-omRE2ERT 5.
ZZTI, BEHE 162D T =215 169> 7V, BlEA»DEEEZHL THIEL,
FRAOMEA Y AR EERT 5 Z LT, EHERMEOS M EETFHITS. 2oV S
VY7 e BEBABERMEICOWTZENZN 10000 BT OMEDIEL, kZRd7-.

X 3.5 12 10000 [ElfHH B L FEI@ 217 o7z k DFERO L A N 7T A% RT. Hitin
BARE, REEMAVEME R 22, TR b bR A% R T.

HRERTAD L, ERAE 0° M TIIEREH 2D Y — 2 53 50° §ifkOALEIZ H
LZDIRL, £30° ZMETIEZND60~T0°1ZHDBZENRTINDS (0°DL AN
T LDONYIME 52,10, —30° DB AN T LADYIME : 64.53, +30° DL AKNT T A
DFE : 59.03) . 5T, 0°DL AT T LDNMHIE, £30° 12 AR TIEF IR
ZENRTHENS (0°DE R NT T LOEHENFE : 3.08, —30°DE AT T LD
MR 1241, +30° DA T T LD : 7.63) . ik, EREOZEMAER
DA EDEREMEIZBVWTHRETH DD, £30° TEZDOOMIMAZEL DS Z
EERLUTWVWD. ZOFERIK, 02109 2 EMINRERD, £30° 1IN TIEFITH
WCThHhrZLERBLTVS.

FEREAEIC LD EMW RO HEDENE XD HIEICT 572012, 00548 L0 30°
(—=30°) SMFDIEHENFEDAE DD Z & THN2ITD. 2 5T DREHER D 4
E, 25 CERRED DA N ENZ S R Z 0O 5. Z LT, TD%E
M 0ITEWIFE, EEREORHNE—THE I L2 EKT 5.

U2 UARFERTIE, 0°&Mhd KO £30° 4121, FUBEIE IZSML TR,
D 25%MRHDOEEZR T H720I1Z, 0°&HDHIHEIEHEORERE, +30° 54 (£
7% —30° &) D HHEHHE DFERDEHZF U 1 ADT—ReAKRT. ThzeT
R T OEEEE OMAEDEIZDWTIT, [H UEEE OERAEIINT 289> TV %
BEXd. SEOEBRTIE, 0°5%:8:0 194 % +30° %40 15 412D\ T, 528540
PHE DT — R AL, TNETNOEMERZE L 2BHT 5.

ONRER % X 3.6 (TR T. MeldsE, MlIEEREDESEZNENRLT
Wb, fRERTAD L, EH50D0FBAERGETLEEAN T LDOE—21F0° 1
N (0° — —30° DFEYIME 1 12.45, 0° — +30° DFIIE : 6.94) . EH5DEMTEH,
CANTTLIZT 4y T4 T URIERDAHAD £25D KFEOMIZ 0 BWEENTWS
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(0° — —30° : [-91.15, 116.05], 0° —+30° : [-60.15, 74.04]) . Z OFERIE, EEDZER/
FEPED DA% 0° & £30° DI TEN RNV 22 RLTWS.
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3.1: MEREHISZATOEEAME (+30° or —30°) IZHIT 5,
EORMRM:. a. EEMAE -30° DO THEEOHER, b, [EEAE +30° DO THEE
DHERS. el & Bl 2 0 T NEEE TR L ST, BRAR IIERERE A RS, R

. —30 degrees condition
100

80

60 |

Word intelligibility (%)

40

0 40 80 120 160 200 240 280 320
Number of trials radiated from —30° loudspeakers

. +30 degrees condition
100

80

60

Word intelligibility (%)

a0 L . - . . . - -
0O 40 80 120 160 200 240 280 320

Number of trials radiated from +30° loudspeakers

AR B W HOEBUZ & > TR O NEMHFRTH 5.
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a. -30 degrees c. +30 degrees

100 N=1g| 00 N=16
90+ 90
80 80
~~
X 70t 70r
N
> 60 60}
=
‘o 50f 50r
.5 1 1 1 1 1 1 1 1 1 1
= 40— =30 0 30 <60 0= =0 0 +0 +0
)
= b. 0 degrees
= 100 N=20
= -
5 90
< 8ot
70t
60
50
40

60 30 0 +30 60
Target speech direction (°)

Condition:
—i— Cue —/\— Probability-control

3.2: EERFER. a. MEEAEN —30° OBOHIETRE, a. EEAEN0° OBEOH
RETIREE (BB 2EEFEER1 OFER) , o EEMED +30° OBROHEE TE 2 RT. Y
I HIABURSEME (Cue) , =MAIEHERHHIZM: (Probability-control) D#EER, 747
PRI S %2 R

26



a. =30 degrees

c. +30 degrees

30 N=16] S0 N=16

/-o\ 201 201
o~
p
> 10 10F
k= N
2 T Y
E -10 1 1 1 1 1 10 1 1 1 1 1
g -60 =30 0 +30 +60 - -60 -30 0 +30 +60
©
o) b. 0 degrees
< 30 N=20
©

20+
()]
O
c
) 10+
-
()
= i
5 0

10 —éo —:lao 6 +§o +éo

Target speech direction (°)

3.3: 28&MDEDDRER FHBURSAM — HERMHIZRM) . a. FEEAK —30° 5%
DGR, a. ERAE 0° FEOFER (FEER2.1 OFEHR) , o EEMAE +30° KEOFR

ERT. BRI R T

o7




W
o

Y— 20 B

g Conditions:

o — A— 30 degree condition
c

o Or —l- 0 degree condition
g ~—4)— +30 degree condition
=

o
— —.—u.

word intelligibility (%)

1

_10 1 1 1 1 1 1
90 60 -30 0 +30 +60 +90
Relative angular distance from primary angle (°)

3.4: 25 DED OREER (STTABURSAM: — HERHIZAT)

400

350

300 |

250 L

200 |

150 |

100 |

50 |

70

o

N
o
=}

Frequency

350 L

300 |

250 L

200 |

150 L

100 L

50 |

0

\.

0

I
10

I
20

30

40

50

60

L
70

80

90

100

400

350 |

300 -

250 |

200 L

150 |

100 |

50 |

[¢]

0

L
10

L
20

I
30

Standard Deviation (°)
3.5: FERDE AT T L. a EEME 0° RMEOFER, b, TEEME —30° =M -OHE
R, o FERME +30° L0 R. HewIAEE, BEHIEERE (EEOZEMMN L5
fi) 2ZNZTRT. TRy FENLOMIEC AT T LOMHRELZEEZRT,

o8



100

90 L

80 L

70 L

60 [

50 | ™

40 |

20 L

1 1 1 1 L 1
-200 -150 -100 -50 0 50 100 150 200

O

S =
o

Frequency

90 L

80 L

70 L

60 [

50 | M

40 L ]

301

~_
NU

20 L

0 ! ! | 1

1
-200 -150 -100 -50 0 50 100 150 200

Difference of Standard deviation (°)

3.6: FERDOECANT T L. a. FEMAEO° KM —30° FMDOLKR, b EEME
0° &l & +30° Stk D Luig. #ehfiEBaEE, MhIEERZ D £S5 (0° R OEER 2
—180° M- DIE#E R ) 2 FTNFIVRT. 0w bINZ0MMITC A NS T LADER
B RT.
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3.3 ZEER2:1RAICBITIEEORAMEEEDIEFERFED
FREY
3.3.1 FEEE

HEENE X ER 2 %2 & D HAGEREEGEHEORA 2084 TH o 72 (B 114, Lk
6%, 20-267%). WEINED S B 441, EER31LICESMUENETH > 7. K3
BReld, BT 74— Ravey b EREFITY, HIERFELRERE
WA AR R OB BT 2 MMEEE A D KR EZ I CHEMS -,

3.3.2 EZEREES LUEERRE

FEEEES X OEBRICHWS SHEOREITE 2mOER 1 LBk Uz, 2E N %
AFRIZART.

FEROBMEX 2K 3.712R7. 77 KA =%, BEECEOEED S 1.6 m D
ME B, BEEGE QIR ARZ 0° & LT, —120°, —150°, 180°, +150°, +120° @
AN TS DldE L 72

3.3.3 ERFE=

HEEUE (I MBENICHEI N FITED, 2RIND FHEAMEZRERLZ. 20
CEPERE 2L, BEIRERZED CEAIBRVWE SR UL, SERIE AR L 72
%, WEECEIZHEE O - 72BN E E 2 FoOMIcEENAS L H5kdD7-. ZOHRIZLUZ
Do THHE X5 DD I Y RAE - A SFRIFIZERINS FHEHIEOF N S,
BREOAZEEED EE L2, BIERRIEEERBEREDO 4sfle L, BIE Iz
HEEORETDE—I N —HULHE2 EEE L.

AFEERD S 2 EOFER | OERE FR, BREFEPERIND HAPNHINICERS
NBEM (AHBURSM:) &, FBURIETHhR0DY, K TOENO HBER%
ZALX 725 (RERFRISM) O 280 SR Nz, EBRZAT S IEHE ISERE
TEIZTVRLIHEL, WIVR=NFT VAR E ST,

FHRBUREM T, RS ERER I NS 1000 ms §iis, EHEHEIERI NS A
E—A55500ms DRTA b A4 X% ERL, ENERVERINEAL—A%2H
ARU7z, BEEGE I, BT A N A ADRERI N AAPSEREENRERIND Z
E, B, FEEZZTOHANICERS AT TEEZEEL K 5kD7. 20tz —)
Md7= D 20 HEE x 5 Am (180°, £150°, £120°) T, & 100 itf747 - 7=.

*E OB OIEH A 5 £ 5, EQMEIFA G ZiEd
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Anechoic room |

D/A converter
,,,,,, DirectOut Technologies
7 ~< ANDIAIV|IO 2.DA
/ \ MADI interface
/ _ \ RME MADIface USB

| Listener \\
I
|
'\ @ ! Workstation computer
) / Dell Precision T7910

'1 20° Loudspeaker +120°,
\\-150° +1 50° ’ \
/} -_180°__-

X 3.7: AZETHWWZERRDEIKX.

WERIRHISAME T, EREEPERIND HAKT VXA LICHE L. ZDOL &,
/fe@ﬁr'j%%fﬁﬂéwét 2, FEEDAE (FEEME) »oEREHEPRRI NS
KE2EIEL T2, Probe-signal iEIZ X - T, 80% DT CHEHEFZ#& S (180°) 1o
2RU, BOD20%IZTNUADHENSERU . FEREEMENAE (+30° or
—30°) 2 olE 320 HEE, FNLIAMI 20 BEE x 4 /M (£150°, £120°) T, & 400 &k
iTi1-o 7=,

3.34 ERER ER

FEEROMEREZX 3.8 1TmT. AABUREMEOFRERIE, 180° CTTMRENR/NTH D,
ZIMOHND T EITRAIZTIREN ER Uz, — /T, MEREHISGORERIE, &
MEEDIRRAEIZEST ~ETHD I EAWRI N, FEBREME (2; BUR/MHERKK
H) AR D ERGE (5; 180°, £150°, £120°) (23X LT 2 BRI &2 4T - 7=
LA, ARBEIR NP o (&M Fiis = 2.29,p = 150, = .023; JiH:
Fyes = 1.46,p = 224,12 = .022; 5f x JilAl: Fygy = 0.778,p = .543,n% = .008) .

AHiTH, HEOMEEZMAT 272012, WFRHOESZRBH L. ZRMFDES
DR zEX 21112879, ZOFER, #7F7 (180°) TOMEMIEHEBEL, ZIr5HEN
5T LIRAIMEN ERLTWAZ e Z2RLTWAS. £ (180°) THREMHEAIMEL 2
LZDE, THRENHZMET—HLTWEZHOTHY, ZOMEP—HLTWBIEY, %
@ﬁﬁ’ﬁ?%& MEPENZ L%, ZNOMENPRELRBIZYE, ZOHANIXT

BERIEMENZ 2 EWRLTWA. ML EORERIE, =MMREEE2%S (180°)
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100 - . . . ;

90

80r -

701 i

60

Word intelligibility (%)

50

120 —150 180 +150 +120
Target speech direction (°)

Condition:
—j— Cue === Probability-control

3.8: EERFER. Htdh & Bz TRV ESMEEENEORRMEZ RS, M
I HIBURGME (Cue) , =MIEHERGHIZM: (Probability-control) Df5HR, 72
PRIAEHERRE 2 R T

NG 725G, B (180°) 2 & ULZiERONM (EER) I2&-T, ZDOAHM
PHERTEEEZEAIATVWDL I EZRBLTWS,

AT, FEEAEOENPEREOZEMFFEIC KT THEEZMGH T 572012, Z0%
OFERIZH LT, FHEEAESRM (2,0°0/180°) EMZFAEDERA (5; 0°, £30°,
+60°) O 2 EHRSEAH (REFHHE) Z217-o72. ZOFER, AHOEMEDANEE
THolz (G Figs =0.02,p=.893,1n2 = .002; A: Fyiy = 2.92,p = .023, 7% =
044; ZF x Fill: Fyi40 = 0.250,p = .909, 7% = .004) . SRR ARIZOWVT,
Ryanik (p < .05) IZXBZEUBMEZIT-728 25, 0° & 60° DEICERBREDN
Aohiz., ZofRE, HHEBMEOSRIZ X T, HAHD S BT 2 M52k}
THREEMO DA ELMERIZED2EDTHEI LN EZONS.

ZORERIZBL T, FEEMAEOEVHZEMFFED A IZ RIETHEL MG T 572
DIZ, FEAT AEBOLTIEDE, 7= ATy TEIZE B0 EITo7-. 4
H BERALELRM (0°/180°) TENZ N 10000 DY > 7)) v 7B X CEEEZITW,
TEHEfR 22 k % ke 7.

3.10 12 10000 [EHH B L PG Z2 1T o 72 kE DFERDO L 2 275 L &2RT. #Mtdl
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20

10 -

-10

Difference of word intelligibility (%)
(@)
I
|

| I I ' '
-150° -120° 180° +150° +120°
Target speech direction (°)

2 3.9: 2 %MD DOFIR UFABURSM: — MERMHISM) . RERIIIEERE 2
R

DBEE, MU R ZE, T hbbEMREEOAmERT. BB, SRR,
PEHEfR 22 DFERAE L B L 72 (k> 1000) BEELE Z R4 L 72, SEOFER» S
I, BEBAERMCBVWTENTN L AT OHRLUZ. KoT, EEMAE 0° &M
2194, FEME +180° &l iE 16 HTHHT 21T o 7=.

MRERTAZ Y, FER31OFRLEFAUL, EEAE 0° KM CTIHEEFAED Y —
7 DI50° B DALIEIZH D DIZRT L, 180° G2 Tl 60° BLIZH 5 Z L WR TN S
(0° D ANT T LDEYIMHE : 52,10, 180° DL AN T LD : 58.04) . X5
2, 0°DBANT T LDDAIE, 180° IZHARNTIEFITFNZ AR TENS (0°D
L AN T LD : 3.08, 180° Dk A N JT LA DEHEFZ : 10.04) .

FER 3.1 L[AkR, FEAEIC K BEMNRAMOENE X DA T 572012, 0°
B O 180° Stk DFEHER A D LD Z L THNTEITD.

SNFERZK311ITRT. #ERE2ATASL L, EANTTLOE—=21X0°1THW D
ERRTHNS (0°—180° DIFHHE:6.04) . ZOFRMTEH, CANTIAIIT4v T+
YT UTERAAD £28D KEOMIZ 0 3G ENT WS (0°—180°: [-82.54, 94.62]) .
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a 400

350 L
300 L
250 L
200 L
150 L
100 L

50 L

1 1 1
70 80 90 100

400

350 |

Frequency
O

300 +

250 |

200 |

150 |-

100 |-

50 |

0

1 1 1 | I I
0 10 20 30 40 50 60 70 80 90 100

Standard Deviation (°)

3.10: FERDC AN T A, a. EEMAE 0 FMEDOKER, b, IEEAE 180° &40
FEEL. Mtdh3AEEE, REEhIAEMERR 2 (EEOZMNRON) 2FENFhRT. Tay
NENDAEIFC AN TS LADOMEREEEBZ RT.

64



100

90 | 4
80 L 4
70 | ] 4
60 | 4

50 | i
40 L */ﬁ\ -

30| 7 1\ )

20 1 4

) H{ 7
0 | ! ! !

Il Il
-200 -150 -100 -50 0 50 100 150 200

Difference of Standard deviation (°)

Frequency
|

B 3.11: #ERDOC AN T T AL FERAE0° &L —30° MO Z RS Hthhi3 s
BE, MESARE R A D) (0° Sl OIRYEMR 22 —180° M DIFYEMR ) 2T hTh
AT Tay NEINEAMMEIEE AN T T LOMEREEREE RT.
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3.4 EER
3.4.1 FEEOZERMEENE & FEO RIS

FEE 1 TO 2 R MMDOESORERIT (K 3.3), FEEMEITEWTESDHEIN
L, TOMEPSHEND T L ITRZIMEIREL B>TWL, FThBiko s Z 7
NRONTZ. ZOMRIE, H2EOMER LA, ZHRNFEEIRIEEAEL SHN
BT ITRA IR RAVNE o T WL, BEAEEZTLE LEEEENERE
NTWBHILERLTWVAS.

— ML, EE”SHENS Z IR OEMN MR E IR T S [74-78).
Mills [74] &, EM (0° &) 12815 HHEMBEX 1~ BETHDIZHELS
3, flE (90° JEL) TIX10° FEDEANEU LI L2 RELTWS,

ZEMAE R 2 REE D A A AT 28, FED AR S EIRT %5 % B RA I BEEY
T 5720, TOHEMINTEGEMDPBTHEDS. Ko T, AEIC KD HEHENKEEDE
Wi, ZEEREERRICHE L JITTAREYRH S, T OEED HAMKFMEIC DWW
T, 2RV EDDWL DV BRI N T WS [35,36]). Teder-Silejirvi et al. [35)
1%, IEmE (0° L) & AHE (90° L) TOZEMIEESRE L ZOEERIZOVWTR
AET-oTWS. EERTIE, FIRBUFROELZ Q2 ms DYV 7 ) A4 X (KR -
500-5000 Hz, FEAHIEL : 500-15000 Hz) 73, #ERH O IEMH B KOG IZ3%E X
N=Z8OD7 7 KA —A (0°, 6°, 12°, 18°, 72°, 78°, 84°, 90°) M LRI N
7= N, 1ETHNIT 1000 {8, EBERICER 2 RS S T Y R ATRR S N,
HERIBUZRATH D 0% DHER T, FEIFIRIFR D O 10%DERTIRRI Nz, £l
ToERZATS EORkDB G (0°, £721%90°) Z2FHEURL, #E 2k, =
[ % [\ REET, HFEAENSENEVIZ A TERBADAR, FILORR Vv E2H
BT T L5k,

FEROFER 2K 3.12 12”3, BTN F ORRAE (1~81FFNnEh, 0°~90°
2T, ADERFICNT A MR, BAERGT IS B R ERERT. RS
2B ROGHEIIE, EEEZMIZAEICBWTER/NT, TIhoMng Z itk
RIS EF L TWS (M 3.12-A2H) . LA L, iEH (Speaker position = 1)
WCERZAITZ5EIZHART, 5 (Speaker position = 8) ~NEREZ [T 72551,
RS DA DPER N TH Z Z L 2R LTV, EREFICHT 2 RIGERS, EEA
JETKINEVRRKRTH DD, MANERZAT 2561, KIRKRD EABEPHTH
52 LaEmUTVWS. ZORERIE, ZEHIPEERIR X Z O 2 MR X S BENREE I
HFT B m2REBLTVS 3.12.

PAEORERZIE 2, ASEORERIZONWTEERT 5. $ UEMNEE R G5
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. Reaction times (RTs) " Detection response rates

700 80

* -@- Attend Center

o 600+ . 60 —O- Attend Right
E @ 3
@ 500 8 40
= * )
= . &

400- 20

300 —————1 F———— o

1.2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Speaker Position Speaker Position

4 3.12: Teder-Salejarvi et al. [35] DEERFER (Teder-Salejarvi et al. [35] & D —Hfk
Z2UBIH) . A BERE T8 B RG], B. BRSNS 2 ROGE, MFERZ T
T B E R

ENKEEMRATT 272 51X, Teder-Silejirvi et al. [35] DFERD & 512, EREDZEM
R IE 27250 b DIZ 5139 TH S, REBRORERIL, BHEREDOFIIENED
FEREAERMIIBVTE 50°~60° FRETH 722 &5, ERIMNERZE 0° HRANH
7256 L £30° ARAm 7256 OZ MR, AREOSHE/KOILERLT
W2 (K3.528) . ORI, LITHEE 3R, BT HRRE I KT
LRWZ e ZRIBLTWS.

ZOMBEDOFKNE LT, EOENEER NS, FE2HETEELZLEY, B
HEREIXERRIC K E 28 %2 RIFT. Teder-Silejarvi et al. [35] DFEERT DIEHY
I, BEOAMPSEEIZ T AENEEOAIIRIETZLWVWIHDTHSE T
Lo, AEOZRTICEMERNBETH DL e bhb. —~HTARERTIE,
BIIEZZTCELERZAETHLEVWSIH5DTHE I 0o, FEOZFTHKIZIX
2GR E BEE Linh o Tz, 7z, ARFERE RIS Z H W7z Arbogast &
Kidd 29 i2BWTH, (S OMETIEZDOAMIZOVWTERL TRV ZTDH
16 H Teder-Salejarvi 5 DS TR O NIAER IR TIEEILRZoNTHE I LN
MRINTWND (28,35, PAEDZ &5, Hi#E DS TIZHEDZETBRIZ EHREN
EBBELTVWDEIENS, KD ZTOMELZIT-AHEEND 5.

1

3.4.2 ZTEEFEMROMREH

EER 31 ORI, K345 XD, EEAENS NS L, 0°
~60° £ TCOMEAPSHANE Z EHARINT WS, BIRIIZIE, TNETCTHREDA
IR ERIZ BN L T W2 DIz b 59, 2R OEIEH, 723D T 2
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S 15 -(b) Single cue B Amplitude
% , Q ITPC
[ - z ~
O ® O 05
8::0 0
= QP
ulwii -0.5 1
S a
82
> 1.5 T ' ‘ :
-200 -100 0 100 200

Distance from cue (°)

4 3.13: Shioiri et al. [80] DEERFEFR (Shioiri et al. [80] & » —HXZE L5IH) .

EPRINTVS., EB5DEMTEHERKIZZDO LD WHRHEPENT WS Z 0o,
2L EORMED 1 DTHEZENEZSNS.

AFEDEBRI1IBLIOERI2TDT = A NTy SR B 0HIc &b, Z2HK
HRODMHEN60FEETH D Z RS L. Tk, EoOROMERAZEAL
UZz, TTEBAED?S 60°#iNs ] WS me—HT 5. Ko TIoMmDEMlE, Z
DIERNRORRFEHITER U TSRt & .

R OZEMERICET 2% TIE, FEEZATAED S —Eins &, &
MR L 2B IE S D 2 RIFTRENNT K725, WHIZRIFIT 5 Z & HVR
INTWwA. #HlZIX, Shioiri et al. [80] TlE, FREMARERZ M LIRS 50
BUZ I 72 BRI TR R DRI 2 DG IZD\WT, MIRIC X 20277, fiR%
¥ 3.13 12Rd. el Bflix T T, EEMROKREI L, EEISOHHER
9 2. ZOFETIE, FEEN/AITONZAZC ELTWSRD, Z0 BN
RDZZ 71, EEOHME O & LUEZE ZOEROEMAGERLTWVWS., 20Ok
BD, 0°5h5 +100° X CTHEINLT U TOZERENED, +100° D55 +200° 12917
T, ZOHEPEIIL T VWS Z EAREINZ. 72, Downing et al. [81] IZ K R
IR D ZE M /5 A & DY BRI EHI U 22 i5E T 6, ZERIRPEIREE A2 M 724
FMEHRLDE LznfERes, —EH#NS LRPEANLZZ 2 2RELTVS.
PLEOKERIZ, HRMERIZEE2HDTH S0, AFROFMER & EREN 2 i
LW, EESIEOEEERE D SN D & ZORELBEHT 2 &\ S AL, XY
TAIIZLESTHELEZBEDONE L.
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3.4.3 BATOIEMR & EHERFME

Bex OB ORI, HETEUINS Z 2 IZTERV. B R OVALE O FHRPYIR
RS BT, BRI CEERSLE E BT Z s 3MEWRL, BEOT
RNV TF=UTHEEVADL. UL, RGBT ZHEERMEICE U T Z S
%2\,

BB BHER OEEK 2 AR X, B2 IZERRTH D ZERMs T
% . Preibisch-Effenberger [82] % Haustein & Schirmer [83] IZ & %, 360° &/ TD
GHHRENKETE 2 7 U2 KB Z2 192 T, 1T & %5 TOFBREN A D 1% 2°
BETHEZLi2HELT VS (Blauert [84) 28) . 72, SRM O%IHEE, EmE
BHTHREEIA—-THE I E2WELTWVWS (M1.32M1) [14]. Zhix, HIZAH
INBZEFEEEOMEMTOWEMNZENEC RV 2IZEKNT 5. BALEO#ERIZ,
PRI AR BN K A HIEBGUZBI L T, Bl & HAEOMEVESNDE Z & &2 RIEL
TW5.

DEOMAZHEFE AT, SRIOFMREZELRT 5. EER3.2 OFFE, 180° 12K 51E
RMOZEREEMEE, EBR2.1 TR SNz 00 18T 21ER O MR & BHE B IRH 2T
BY, TOFEFEMRITIEEI RN EZR U, AT, 7—hA NIy FHEITk-
THRONEEERFZDE A NI LK, HIBRTEDAMIZEN LN EZ2RL T,
ZOFERI, EEOEMBEENEREBAT, TOBEIEDL SN &2 REBLT
B, SR TR S N BEROEMMBERE BT 2R L FE LRV,
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3.5 F&oH

ARETIE, IEHLSD NS T 2 BER O NIRRT E I E B (2 MIF 7
By ZDEMBEEIZOWTIHS T2 2HNE L. ZOHMNEZERT 572
DIz, IEMEEMD AT (£30°/180°) (M 7B O ZERIMERE P B A S AFAE R T
DEFEERUZ BIEFTRE L TOEMFE 2 L, TOMERE2HKRLZ. TORER,
EDAMNERZMITTH, ZEEMEEDRIIFAROZERR 2RO L 2R LT,
E7z, TOEMEEN60° IZEDIENY 2FDZ &2 ERMICIHS AT U7z,
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B4E BEOARMEEEDORERMEIC

B9 5MREY

4.1 FL®HIC

AEE, H2HETHRONNEMEERICET IR ZEE X, NERMEZERAEES
RORRER 2284t (RRRE) (2D W THRETL 7=,

HEEFIZBWTI, EREERCTHEAINDS X5 8+ ~8E I VREAOFH]
WOHL 5T, BADD DI EAOES] (B : 255 ZEE ST 2R H M
STFHET B, F72, 2R LT 5NZBRICT CITZOEFICHEZ I s hianwiz X,
FREAZERFEDH RN S Z RN 2iE, HEAEETOREBRYL S BH 50
Tha. UEDZ NS, I TFINNA—T  BIETO SR E (KR ERFRT 3 7~
DITIE, EROREHERMEIZE T 28 E R ER\W. L L, BERIZB T 21EREOR
FIRFPEIZ DWW TIRIEE A E RV BRI NTE ST, T ORMEICIZARIHZEAZ .

M TRHR L7z & 212, B2 T —F 1 BEIFIT 81 2% ORI, [0k
D EE+ERL) & LERAZREER 205 2 ODBE» SR I NG, SEESOR
DR DE WM E O RO 2R 2 JER R IRTamT 22 it kD, &
BRAEGFEDPSFHEONZEBESE2ZAR NI IIMT SN TES (124
2 . LU TCEDOEHRLIIZ L > THiS N EROH 2 S, FEDEMR T % 2
RZER L TWb ZenExoNnd (1352 . ThEFTOERTY IV TH
ZTHDE, FTFERNRD LRZ2EVRIN, FEH LT OF PRI Nz FRIC
U CZEMMERELL. TOMRR, TOBTOAMP? ST SENE 6T 50
HPMEESINDZ WS 2Bz 6N, LELZTOBIZ, A FIHT 5 5 &
TENLRR, FEITE O RRHZFARIZIRR I NS HAT L OO0 M2 X OIEHRLIEIES.
KX oT, BEDOERTY 1 T, EEORKMREZIS T 5 Z ik,

Z ZTAET, EROWNKMEEMPERDSE O X 5 RREREZ DD HIZDOWN
THSZT 5. BARKIZIE, FE2ET2ECOMTORMERIETSZ LT, F
BAEMITAET, TLEMATZBOEBRDROLREHSNIT 5.

B2 WIZB WO A MR RS R OR S N2 B A E A N C O E IS %
IR U, FIEEER £ CORFEREAIEES D (FH O TIRE) IZE8EE 8% JF
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Anechoic room |

‘ D/A converter
______ - DirectOut Technologies
P00 -4 ANDIAMO 2.DA
7 -80° +30° |
4 N :
o \ MADI interface
/60 +60°7 RME MADIface USB
| \
! o o\|
¢ -0 @] +90 ," Workstation computer
\ Listener / Dell Precision T7910
\ -120° +1 20‘/’/
\ ’
/‘ \-150° +150°, \

X 4.1: AZE TR\ 72 EER RO X

TONIIDOWTEBNZIEZ1T - 7.

4.2 ZE51:BEEOHNRMEZEEMEEORBSEDORET
4.2.1 EEERE

BEIH (X IER 2080 2 © D A AGEREEGRE DA 6 5 TH o7z (B4, 22-24
i%). ARERTIE, BHEIINTEM Y 75— Favey b EHFEETY, JdLK
FEESGBETII AN KOG T 2 M ZE R OARE ZIT THEMI Nz,

4.2.2 HBREESH L UERBRRH

KECROMIEE 2 X 4.1127R7. AERE, MERIIHEI NIRRT 7 FAE—
AT VA ZMHHLUZ. 99 FAE—=A%2X 4.1 D K512, BEIEE OEHL S % 1.6 m
DA iz, BEEEEDOER SHH%Z 0° & LT, 30° Z &I 1A 12D 77 KA —
N Uz, REBRTIE, BERZFIX0°, £60°, £120°D5 HAPSDAIERL, B
B ITERN SRR AAO 1 AR ZR N2 117 B SRR R Sz,

FERIEE LT, BIEERIHREE TRERBRHS AT — 22y b (FW03 [51,52]) IZ
PRI N TV, BUGEE EAFFERIC Lo THIEINZAE—THFEEZH V., 5
BRCiE, SBIEIE (7.0-5.5) DHGEY A MIERI T W2 1000 Hiahz A7z, 3
AL, 1000 BEEDH 0 S, ERKRMHHD 728 D FWO03 Offi/INiR T b 5 B% B Jl]
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RETIRERBAHE A T — X2 v b 2007 (FWO07 [53,54]) iIZ B IS T\ 5 400 HGE
(20 HiEED 5725 ) A b 20 M) &AWz, BAEHIZIEZE OO 600 HiFE % W 7-.
BARBOEZIIEHFEIT L ICELRD, 750 ms TH-o7z. BYEEH (mya) ZHA S
L, MRS (fhi) 2SR & U7z, BEEGE OSHO R ROALEIZS WT, BREHE
BLUHBEERD AREEIEL NV (Laey) BENZFNT0AB, BLT65 dB T4
BZEDICEBREFEEZRELE. 2OV, SMEEE L AL EAWTKRIEX -,
IO E, FEFOMEXMITMEL, SHMREL TVDEDE AR Uz, EREHIE
SURMOGERINZUEAD T RAY—hhs, BHASEHIZEOD 1ILEDT R
A —=APoZTNETNEFIZERI N,

4.2.3 ZERFHEEZ

PEEUE I MBENICHEI N FITED, 2REIND GHEAMAERELZ. 20
CEPEEE 2L, HEIRERZ A CEAIRVWE SR UK. SERIE A R L 72
%, BEECE ZHEE B - 72 A &2 ForOMICE SIS KO RD . ZOHRIZLE
Do THEEE X 12fBDF Y A=A o FARFICERING FHAEOH NS, &
MEREOAZBEEELD FE L2, RIERRIESAHIBEREDO 4sHE L, MEIH
TFHEDETDE—IN—HUI-GEE2EE L L.

AFEBRORNBFREM 2K 4.2107F. EBRTIE, INE TOERE MR, BREE
DR SN B — RN, EREEPERINSE T T NAE =705 50 ms DHY
A M)A X %2R, ENEHEMERIND T Y NAY =N %2HUR L 72, HRTHIET
HBEERTA NI AZAXDNLS EDVD ENBTRRDIZIE, XA 5 ms D raised-cosine &
ZUEALEZ., 2oL, BEOKMEMEZIHS NI T 572017, 420K 512, F7
1N A4 ZXDERD SRS O R £ CORRME (IS : inter-stimulus interval)
EEMEUZZ. BRBIZIE, ISIAY100, 200, 500, 1000 ms @ 4 504:% FHRE L 72, FHil
FIPRDF L AV, EFHEFRE Rk, BEECE QS EICE 5 ARMESEL N
IV (Ly) D365 dBIZRD X5 IC&KE L. Z2TH, FEWMRL TWEEDEARL
T, FfEE L N2 HWTKRIES N, BEREEIZIE, A7 84 XPRERI N
BEFDOHALSBIEHEENERINDEZE, TUTETOHAICTIER L EE2MA
5T e EBURUZ. ZDOXS%5M%, 5HEE x5 /M (0°, £60°, 4120°) x4ISI
M (100, 200, 500, 1000 ms) Tal 100 ;A4717 - 7=.
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Cue stimulus

Spk.1 ( 0°) ——— Female voice |
Spk.2 ( +30°) Male voice [
Spk.3 ( +60°) Male voice |
Spk.4 ( +90°) Male voice |
Spk.11 ( —60°) . Male voice |
Spk.12 ( —=30°) Male voice |

ok————

50 ms (100, 200, 500, 1000 ms)

4.2: RIFHe &M

424 ERER ER

ZOERTE, MEINLHREOTRTOE-—IN R U EEL2HETHREL L
THELL, R L THW .

FEEROFERZ X 4.3 (2R 7. Ml & BHHIE TN T NHEE THE L FHR2 0 FOER
DO EDRE/RE CORMZZ /R, HEE 7 #EE X ISIAY500 ms X T3 HFH N
U, 500 ms BIHMER DT TE I ENRRTENS., ZOFRIZOWT, ISIS
£ (4; 100, 200, 500, 1000 ms) % HEKN &L T2 1 BRSKI M EIT-722 25, B
BRI/ onero7z (Fy5 =1.25,p=.328,1n% = .006) . ZOFERIE, A XH
IZIFERDOEREN R S Nz, HEIZA BRI ZILER SN W & 2R
TW5.

E7z, EREMDHNEGEHEICLDMBEEZRU [74], AE I L O 7 RE DR
ZALZET 2017 o7z, FEROAERZ X 4.4 1R, #itll & #fllx e h 2 BEE
TRIEZEL TP EOERPSENZTOERE CORMAEZRT. MEE2EATAS
&, TOMAIIMEIZE D ERD, 0°& £60° 12T, £120° T 7D LI
WIZEERLTWS, IRS5DOFERIZOWT, AESME (5; 0°, £60°, +£120°) x
IST &4 (4; 100, 200, 500, 1000 ms) Z=EHRK &5 2 EHKNPE AN ZEITo728 2
5, FEFNEDEMRPEETH o7 (A Fia = 6.58,p = .002,7% = .180, ISI:
Fy15=0.92,p = 457,n% = .034, A xISI: Fiae = 1.30,p = .243, 9% = .072) . A
FofERIZ, BREARIZIIIRA SNV, AEIZEITS THREDEWIFEL T
WAH0E LI,

75



90
Q)
S 80t
>
=
:'§ 70' ‘.
>
)
£ 60
g o]
o
; 50
40 —— | |

100 200 500 1000
Inter stimulus interval (ms)

4 4.3: SEERFER. Ml & Bl T 0T NEGE TIREE & T F D RRD SN
DERE TOIFMAEZRT. FRARIIEEERAE 2R,
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100
80
60
40
20
0
0 200 400 600 800 1000
60° b. +60°
o c. - .+
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_.é‘ 80 80
.'9 60 60
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e 40 40
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| - 0 0
@) 0 200 400 600 800 1000 0 200 400 600 800 1000
; o o
e.-120 d. +120
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80 80
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]
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0 0
0 200 400 600 800 1000 0 200 400 600 800 1000

Inter-stimulus interval (ms)

M 4.4: BISTENTH T 2 HGE T AR ORI ZAL. #elh & B3 T TN HER T IRE &
FRP0 EDRRDSENE O RRE CORMEZRT. RAERIIEEREZRT.
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FER 1 OFERIE, FEMICIFAERERENASNRVH DD, ISIAY200~1000 ms D
MICEEIRPBEESVWREH DI L 2RLTWS. T, ARIOFERND F LR
B2HRTA N AXPERERINTHLS, EEEZAT T £ TORMKLRRNZ KL
TWBIENREZ NG, BEOWETIE, WbWwd [HEIROSEE+EM] 1ZERT
% 70 ZFEER SRR (ARG~ S — R BER ) 12 Tiibh, ThiidB k%
300ms I FEEFT DI E2HELTVWDE IS (W3 LT [85]), AMIETHESN
SAEREEFFE LRV, UL, SRIOFERIZERT A N A X2 5 HHREMITH
MAERHBEEENTED, FEEHRENIZPPEIRFIZOVWTEHEEDIZE THS H
2o TWaWZ s, HEIZEEOBENIZ S REIIHEE TSR0, £ 2 TR
DEERTIE, UL OHIRE UTHERSR R E TN ThERAL, TOMEREE
s 52 8T, SHREMICEMET 5 ERKNE PR 5.

E7-, TREENEM (0°, £60°) &#A (£120°) TERALB I &%, FMEICBT
LTI N2 e AR ERIRESR B S\, T 2 TIROEBRTIE, BRSSO RAE
EINETOZEMELEDLEIERS AR (0°, +£30°, £60°) & LU, +o0iZildftiz
RITT-HDLd 5,

4.3 ZEER2:FHIPHDYVRBOERESY Y 7 14 DEVH G
I REDWKRET

4.3.1 HEELE

BEECE 1L IEH 2B 2 & DH ARGERGEGEE DA 6 ZHTH o7 (B4 4, 22-24
%), AREBRTIE, BEECRTEM 74— Ra vy M EBEFEICTY, RIEK
B LRSI AN R ORI T DM EE 2D AR Z I CTEMI NIz,

4.3.2 ZEREES L UERRE

FERBEE S L OFEBAEILER 1 & IZIZAKTH -2, U, BAbHERT.
AERE, BERIIZRBINZRRI Y RAE—AT7 VA 2FHLEZ. 57 R A
V—h %X 410 & 512, BEECEOIED S 1.6 m O Lz, BEEE O IE 5
%002 LT, 30° 28I 1T D 12D T 7 RAE =N &FHE L. KREBRTIX
RERE 1X 0°, £30°, +60° D5 HAASDAERL, #ESIIENSZIRARO 14
[ % P\ 72 117 e & R R S vz,

SRR E UC, BB HEE TRERBAER T — 2y b (FWO03 [51,52]) 12
PRI NT W5, BUEE ELEFEHICE > THREFEINZAE—FTHELAVZ. &
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Cue stimulus

Spk.1 ( 0°) ——— Female voice |
Spk.2 ( +30°) Male voice [
Spk.3 ( +60°) Male voice |
Spk.4 ( +90°) Male voice |
Spk.11 ( —60°) . Male voice |
Spk.12 ( —=30°) Male voice |

ok———

50 ms (0, 100, 200, 500, 1000, 2000 ms)

4.5: RIS

BRClE, &BEE (7.0-5.5) DHFEY A MIERI T3 1000 HEEZ W=,

RS SR A DBRD -8, FAfO LED 2ENE R 1MERENE 77 NAY—
71 (0°, 430°, +60°) IZ#&i&EL, Wl Arduino Uno (Arduino SRL) Zf#H L 7=.
MAT, EHEEAELUTHRBLEDZ0° D7 Y RAE—FIZHEL -,

4.3.3 ZERFHKEE

AEERTIE, LED 2 HWA G, MERANZE=EL Uz, JEHGE 32N
BINZRIZED, 2RINDEFHEZIERL 7. 20 & SEEEEEICE, BEIKIE
[z m i TEDP I MWK SHR Uz, EFRE IR L 7242, BRI 30 & o 728
MEEZBIZEWNZTY T by 73 Ea—4& (Macbook Pro, Apple) IZ AL 7=,
ZOHRIZU 7P o THEREEIX 12fHD T 7 RAE =05 FARHZE2RI NS & H
Wodfihr s, BMREFROAZIEEZED AU, FIEREIZEFRERED 4 s [
EL, MEINZHEOETOE—IN - UZEEZEEL L.

AR DRI RS 2 B 4.5 12RT. FEERIK, AAZBURKIROZE 2 G 572
DIz, EREEPRIND F%E LED THURT 254 (HRFELHLOZM) LH
UCLKARTA b A XTHRT 250 WERFVND M) O 2580410 0.

PURFVD 0 FETIE, ENEEPRRINS —ERERTC, EREEPERI N
577 RAC—=HIIHBEI N/ LED % 50 ms 5T S, ENEFEPERINET TR
A=A EHRLUZ. 20L&, 450K 517, LED O U H S & H DR %
TORFERIE (ISI: inter-stimulus interval) %, 0, 100, 200, 500, 1000, 2000 ms ®
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Wrod intelligibility (%)
3

40 L 11

| | |
0 100 200 500 1000 2000
Inter-stimulus interval (ms)

Condition:

—/\— LED conditon —@— White noise condition

B4 4.6: SEERFER. Hedh & B3I 2 N T NEGE TIRIE & T2 D D RRD SEEIE D
EREFTORMEZE (ISD 2,3, HKRES=ZALRBBONUARZZNENHETLDD
FME RT3 0 RMEOR IR 2R

R SEINU 72, ZO5M%, 10 H5E x5 AW (0°, £30°, £60°) x6ISI A (100,
200, 500, 1000 ms) T&f 300 ;1797 - 7=.

FEREF0 0 &Mk, FEBR 1 LFER, BT E BRI N D —ERHERNC, B
BEPERENE TV RAE—=HD550ms DETA A4 A% 2R, EHEH
PEREND T RAY—HZ2BURUT. ZO&RMES, 10 838 x5 5\ (0°, £30°,
+60°) x6ISI Z&f4: (0, 100, 200, 500, 1000, 2000 ms) T&t 300 R1TiT->72. BAE
D 2 Z:M % LREAE DNEFIZIT, ZDOMEFIE T VX LD TV R—NF VU A%
ko7,

BEENE 121, FR D FEARRINZBZTOHADI S BTEMZTEIERINDS
e, ZUTEDHMITTIERLKEREZMITEZ L 2HURL 72

4.3.4 ZERER - -ER

FEEFERZ M 4.6 125K, ISTERMAH 0~200 ms £ TlX, migffes—8HLT, B%
RETHREMENL, TOHERITZEWS HAPER SN, LrL, HEFEILRND
ZefTl, ISIAY 200 ms~500 ms £ T TEEN EF L, ZD#% 2000 ms £ T 7 f#
EIZ—ETH-o7z. —HTHEFT»DZEMTIE, 200 ms~1000 ms £ T T EEHN—
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Difference of word
intelligibility (%)

-10

0 100 200 500 1000 2000
Inter-stimulus interval (ms)

B 4.7: 2502 DFER (BT 0 — RT3 0 544) . #Htfil & M3z 1
TNHETHREDEL T D OERNSENEDERE TORMZE (ISI) 257

ET, TOBRTMEIXME T U, ZOMEIZOWT, EBREMAE (2, HEF1PL DK
PR /BERF DI 0 ) & ISI M (6; 0, 100, 200, 500, 1000, 2000 ms) % K
T 2BRNBAN 2 To728 25, EBGFMEL ISIRMOREEAVPERTH-
7z (&fF: Fis =2.01,p = 215,12 = .080; ISL: Fyo5 = 2.21,p = .085,72 = .041; 5
i <IST: Fyo95 = 2.84,p = .036,n% = .059) . ISIGHFOHEMEMNROMEZITo &
Z %, ISI=500 ms & 2000 ms (2 HWT, FHERIZAERRZENZED 5Nz (500 ms:
Fis = 7.50,p = .041, % = .158; 2000 ms: Fy5 = 7.75,p = .039,n% = .375) . AREER
DFERIE, EEZOED BRI L -T, ISIZEMAD200 ms ABFEOFERN K E S H
B ERUZ. ZOMRRIE, BEEZOEDITIHEBDOELR) T 14 DEWE, EE
BRI EE RIZT L2 RBL TV,

THIT, RTA ARG 2 EBEMDEELREIIDOVTHIRET 57280, 2
%#ﬁ?ﬁﬁ%“mb,@%%U%oiéﬂﬁ@%ﬁ9%4@§m®%%%;0%
Mz U7z, ZORERZXATIZRT. 0 ms DR TIE 2 LMBMIZZEIZR S 7wl
500 ms £ TIZRZIZ TIREDZAIZIEN D Z BRI NIz, £/, D 1000 ms £ T
TIREDENBD L, TOHREOTREDENLNRSZ 2 RLTWS., ZORERIZ
DWWTC, ISTZAF: (6;0, 100, 200, 500, 1000, 2000 ms) %K 32 1 EHDEH
Miztiolzb 25, ZOEMBRVPERTH 57z (Fyas = 2.84,p = .036,7% = .161) .
ZORERIE, FHETFLLOEMEDHD, HOISI THEREOMENESNTVWE I %
RELTWS.
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E7z, ER41 EFABRIC, AR LD TREORIFE(IZET 20 b 17572, FEiR
DFERZ X 4.81TRT. FERIE, 0° TR 2HRMMICKERETRL, °roHiNE
CIZZDEPRLZIZKEL B SoTWVWAZ VRTINS, ZOFERIZOWT, EhRS
e (2; BIRFD0 0 etk /HERFVD 0 M), AE (5 0°, £30°, £60°), ISISFMH
(6; 0, 100, 200, 500, 1000, 2000 ms) % FEK & 9 2 3 ERN ST Z2ITo7-8 5,
MEDOEMRE KO, EBREM & ISIRME, ME L ISIRFEOLREFAPERTH 72
(&M Fis =2.01,p=.215n% = .034; fAE: Fy9 = 30.43,p < .001, 72 = .030; IST:
Fso5 =2.21,p = .085,n% = .041; S x M Fyo0 = 1.22,p = 332,02 = .013; &
XIST: Fy 05 = 2.84,p = .036, % = .059; % xISI: Fy 100 = 2.70,p < .001, 0% = .110;
G times FAE xISL: Fyg 00 = 1.62,p = 063,03 = .074) . HERMFOLEILKE
o788 (Ryan ik, p < .05) , —60° (ZEART —30° DIFS B THRENE W &
DRI NIz, X50Z, MESRML ISIRMEOR AR D WTHEMER R Z S L7z
&ZA, MEZMIZEWTO0 ms, 100 ms, 200 ms, 2000 ms TEMNR S5 (0 ms:
Fyo0=11.72,p < .001,77% = .405; 100 ms: Fyo0 = 12.42,p < .001,77% = .426; 200 ms:
Fio0 = 12.909,p < .001, 72, = .524; 2000 ms: Fj o0 = 12.82,p < .001, 72 = .425), ISI
SMEITBNT —30°, +30°, +60° TEVPR SNz (=30% Fso5 = 3.22,p = .022,n% =
162; +30° Fyos = 4.18,p = 006,72 = .148; +60°: Fsq5 = 4.09,p = .008,n% =
139) . BAEOFRIE, 00 oBEnNd &, 28MEMOENENR>TVWEI L ERLT
Wb, ORI, BEEERITAAENC LoENSE T I, HRFEENLDEMEL
FERFDDOXMDOENIEN D Z L Z2RBLTWVWS.
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100

20

100

Word intelligibility (%)

20

a. —-60°

0 100200 500 1000 2000

0 100200 500 1000 2000

0 100200 500 1000 2000

100

100

d. +30°

0 100200 500 1000 2000

Inter-stimulus interval (ms)

Condition:

—/\— LED conditon —@— White noise condition

4.8: RGN BV L BGh TR DORERFZAL. Mefh & Al T T EEE TR &
FRPDEDERDP SIENEDE/RE CORMEZRY. RARIIEERAEZ /R,
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yag

d’ (Sensitivity)

JOINE

0 900 1000 1500 2000 2500 3000
Time after Cue Onset [ms]

4.9: Kashiwase et al. [89] DFEERFE R (Kashiwase et al. [89] & b —#XZE L 5IH) .

4.4 BHEER
4.4.1 HLITHRE DB

WP R O ERMEL, FICHR THRESTHN T E 72 [86-89]. Kashiwase et
al. [89] 1%, FEMIZH 5 [tk & ik & FRiic, F o 22 = o R R % f
U7z, EBRTE, EEEZOE DT HEMP R I N T SENRIEA R RI NS £
TORHEFEREZEEL, EEORMEMEZ MG U2, $URE I, B RIciR
NEERRZER LR S, TOMANIZIRR I NS EENRIBEUI RIS T 2 & 5K/,
FEROFER 2 X 4.9 12239, MeHFEEARIBEUIN 2 OS8R TH VD, BTz 5
E DT BRI R S T SRR R S v 5 £ TR (ISD) %2mR7.
ISI 7Y 600 ms AR £ TlE, BENHEFAMEML TE D, TO8, BEPRLZITHD L
TWL ZEeWRTENSG. DA EORERIE, EBEMTEEZREDMEANMIT S F TIZ
300 ms IFEETBHI L E2RBLTWS., — AT, FREMBEDREDWL, FHEX
FIFER (2000 ms [90]) Fifed 5 & L7z@EOMEE FIET S [90,91]. Z DFERIC
HUEESIE, BEEO—RNLEERARTH S, EEOBEE (Attentional blink, [92])
DETH B LR T3,

PEE O NRMERZEORERMEIZET 2280 W< 22 f7h T & 72 [93]. Monder
& Zatorre [93] 1%, {FEZEDANIFE LIZ2 525, HFERHMEZ MG U7z, BT
1%, RFEBRO K512, EHEMERINDF[ETFTOBRL, TOBRE LIERFH D
gk ErE (ISD 2#/EL 7= (50, 500, 950, 1400 ms) . F7z, BURE L IEHE D
PORMEE, —BT 250 (0°) & —BURWEM (45°, 90°, 135°, 180°) D 5%
% 2. R ITIE, BUREDBEZ X 2 SANEEZ A, SR 2725
FRIRIT B & O RO, ZDFER, BURE LERE OIRRALED —HA—BUZE
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—8— 45
! 45
5 700 900
= —&— 135°
ESI ' —&— 180°
600 1
=
9
% 500 1
(=4
400 . .

T v . r .
150 600 1050 1500
Stimulus Onset Asynchrony in msec

4.10: Mondor & Zatorre [93] D FEHEHR (Mondor & Zatorre [93] & D 51H) .

b 59, ISIA600 ms E TIHIGHRRIA R E IR U, Z D75 DI GHEHE A
BT B Z e DBHERI N I, BEROZEMWEROBHICHKMNZEL AW &
ZRBELTWS,

— A OKERIE, Il (0°) ICHERTENUADAETD TIREMEN & %
mU (FEBR41), BEFF»OXMETOMBELIEET 0 0 MO ROZE D ER
(0°) Dolind ZE A AT 2 RUE (EiR41) . ik, ZEMEZROR
IR 2 BT D Z L2 RBLTVWEhE LRV, ZHNE TOEBMNEREOWS
T, BEOMENEETEBRMEDNHS IR TWRLE - L LML, Z DR
BRI DWT S T2 BT 250 & TEURWEM] WEET 205 L.
ZDRIZDVWTIE, SBRISBEIMAZIT > TV BEDLRH D725 5.

72, ISIAY600 ms DFAMF TIEABICKSRFAME RN L TWE Z &5, Kashi-
wase et al. [89] DAEHR & —H L T, EEDENIZIE500~600 ms 1F W2 E 2 Z
LERBLTWS. MAT, #EOEEOER/KEEDRFRM: (BT 258 L —3
LT [90,91], HEENEPEREMBBIICO > THRHET HZ L Z2RBLTWS.
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4.4.2 FRERINDFIEOEREEMN

SRIOFER &, NIRMEZEMEREORMAEEIC O WTHGT 2. fdL7z &5
2, SEIOFERTY A > TlE, TR FEI RS, BEEIEIXZDOE R
SN HENTH U CRMFEEDSA L. TORE, TO®BT OS5k T 51
FIIRTAWBBPEESINDE L VWS ZeNEZ 6N, 22 TlE, ZO—HOFNIZ
SRIOFERZ Y TIED, TNETNOBHRUHIZ ENIZEDOIFHZEL TWBHDHITD
WTHEHT 5.

F9, T4l ORRIZE - T, BEWEREOMRNP T/ ONDEIITHREE
TH00 ms i EEETEZ SN IR -7z, ZhiE, EREEZAIT S ETORMEH
ZoNBZens, [FEROSHE+EM] HEBDEAIH 500 ms TH B Z &HHZ
LNb.

HERODEED X RN, WAL D S 5 —IRBERE £ TOREERTIR Tfrbh
TWBZ RSN Ao 72, BERRPIKIE, BEER TOMBILED T H Rz Y
DERTH 5. WEDOWIEIZ L 5T, ERP OERH S MUEESA R TE 5 Z & A3
MonTwad (Raie LT [94,95)) . HIEER R 10 ms ([ZBN S ERP O KJGIE, ik
HTORBRUIEZ KLU TWE Z EBPRSNT WS, JiliEERzRZ 10 ms 225 50 ms D
BUZEN D KISE, FTREZ2EGHKP Al OFERUEZ KL TWS Z &R o nT
W5, Z U TR R 50 ms PAREOMLERIE, Al MBROBHMLEEZ KL T\Wa Z
EPHISNT WS, F£7-, BERMEEONIZL 2 EBRONEEZ ERPIZX > THETL 72
FE T, % DKISHHIBEEE R 140 ms 70 S 240 ms (2B S Z & G I TV
% [96]. AEDZ ez DD L, REIRRE 250 ms £ TITIEEHEGRDODHEPEAA
MEDIENEZONDS. FEOEAMVPIBEDDIIZTNURTHL I ENEZ LN
52 eo, FEEREORIEEAMIT 2B, FIEERRE 200 ms X 300 ms IZRH D
ERP K85 Z & BHIS T WS [97,98]. ZOMERPSH, FIEEERE 300 ms
L CHERBIZET ERUEIBE > TSI L ZRLTWVS.

4.7 TlE, HEFVEDOERMGLHEREFLLOZMEOESZ LD LT, FHND
2T B R ERIZ D B R HERR U 72, F OGS, ISIAY500 ms £ TAMHIEIC
BINgT5Ze2R0LEZZE05, 0~500 ms DEIZHFHBEMDIREIENT NS Z &
NEZOLNE., ZZETOMENS, HFHEMIZ00ms ETITRIBIENEZS
ns.
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4.4.3 FHEMURBDOES ) 71 OEWVHIFEFEICRITTHE

TR 2 OFERIE, F230 0 R R 7 B UAMIERSEME P2 —fHTHAHIZHED
59, ISIZM4HY200 ms BUBEDFERIIAE < R d. ZORFRIE, T2 0 HEOE
KT 4 OFEN (B vs. BER) PRERICEEL WL IENEAONS.

WEDWHETIE, FAPDHIREDEXY T 1 OEVHFRIZ KT THEI MG SN
TW3 (crossmodal-cuing paradigm [99-101]) . Spence & Driver [99] (&, R
FUNOPREED AN SIRREIND &, TDHMAN ORI NIZHRHIED A% 5
T, FERAIEICH L TE KGOS N D Z e 2 ELTWD., £72, 20D &iE
HIRIANR —E XY 71« NDEE, HEEX) 71 IZHEBE IR TRIAEE X
NH5ZezermLTVS.

AL DOFERIL, HRFDDD 2 HWLERTOES THEIFHEDOD DIZHART
&<, Spence & Driver [99] DFiR & FETSH. ZORUITEHL T, S&RE 2175
WMERDH DA,
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4.5 F&oH

AFETIE, WEEZEBENTERRORRN LN (FERE) 2602952
CxHNE U, ZOHMNZEKT 572012, FEZRIT 2 E TORFORM (ISD)

REETAZ T, BEEEMITZET, F-EMATZEBOERENEDOEREZIS NI
L7-.
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ORRAMEZEENERICET
B E AR

o
@) |
It
T

51 EL®IC

AT INE T, DEYEAR 2 E K2 VT, BER O 22BN =AM & B
DIZRITTHE L REDOAMDENDEZ OB KT THE (F2%E), TOERD
ZEERED AAMAENE (BE35), T U CHEEMEORIFNLRER (BE45) 1220
THELTERZ., DEOMAZMAGOLELZ T, EEZMIIZBOEOHZ X %
T2 ZENTE, BAIPBEE NCREDE ZIE < BHUHER, DX o T
IR —T 1 RO EHRUELEFE ORI RO L3200 5 Z L AMff I N5, Z
DI ENHSNTHRNE, FEFRLEEREDFEMABIIGEZ 2 EDALR ST,
bt b OFEERMEZE KU 72l EOEEISHIZ OV TH KWL TES. 20
X, BoNRAREZZR LY AT LAEORFICIE, —HOFHRLIEDMKRAN 2 E
TIVOBENEETHS. T I TARETI, RRXOEKRKL LT, ZnE TOER
THEONEMAZEE X, BAGHEAET TOEEHRILIED X 71 = X LDk % B8
LTWnw<.

52 fSonNTcMROFXEH

AHiTIE, A THRONIFEREZZBUZET VEBET 2012, £7, 22
ETIHEONTHMAZIRDIKS.

B2E  ZEMEIENHASE FCORMNERIUCKITTHE

H2ETE, WRONKMEEMNEEIREINSERNEZHSNIZTLEI L2 H
e Urz. BEDWMREDOIRED S, HINEREE & BINGEDR DR WIFETH 5
EHER, RERTIIBAGEHEAE T CTOEHMN &, BAME AL N TORENERE
(CHEE OEMERA R T EERE L, TOMELIKL . ERTIX, BaH
BT DIIEREE N C, Bia s RGN L BN 2 IR Uz, T DR
R, BOEFRFETNTOEFOMATOA, ERPTEREICE L IIETI 2R
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72. ZOERIE, FEOZITICRED FHANEEZ AT 20BN D 556, WA
MR EARICEETHE I E2RBLTWAS, 72, TOMBENEEL W
T2 hmzERLE UZIEDD 2F>Z & 2R U Tz,

FBIE  EEUAANAEIITONAEFRVEROMR & ZREFFMHE

93T TIE, EHEBASND H T 31T 2 B D A RIEZE T R A & HU D 12 BAE T
L ZOERFEEZH O M TAZE2HME L. ZOHMWEZERT 572012,
H2REDERTY A V&AL, EIEPAADOAF (£30°/180°) 1T M 72 HER D 2 fH]
HEED A S FAAE FTOEFEIIC RIX T8 e T OEMREZ MG L, 0k
REHKRU 72, ZOREER, £30° 128 2EEMRIZT 0 AT oG L R TE
RSN 72h, BHITHT 2FEEMFITIER & B8R 2R U2, ZO/E
&, BAICHT BEERRIE, EHAMARTSND5E L IIHHENRLRS Z 2R
BLTW\W5.

$4E  ZERERORERIE

B4 FCl, BER O NIRMEZE R R R ORI 2 2 b (REREREYE) 2B S Az
THILEHNE U2, ZOHMWEZERT 572012, EEZIT S £ TOMT DRFH
(ISI) #2#fEdT 2622 T, BEZAIBZET, LEAT-EOTEENRDOERZ
ST U7z, T OFER, ISI A 500 ms T TIKFEREEVHEFARML, TDHZT O
BR—EIZR B Z e PRI N. I, FRTORITMEE 8L, EREOENIZ
500 ms FEERZ BT A & ZRBLTWVWS.,

5.3 MBEINBZETIL

BIETHEZFLELZLDIT, BEE FCOEFMEIUCIE TERODHE+EA ] & [
RPN D220 7B AL > TEEINTWLE I EAEALNS (M1.115
). ARETIE, BIETHELAEZETVED LI, AIRTHONEHREZEL
ETNEMET S, MAT, BEQEILNEFENAR?S, REETIVOEMNIT %
175.

AMETHEONZMAZERBLUAZETIVEX 512,39, ZOXD Grouping &
Segregation / Localization ® 70X A £ THW [FHOSHE+EN], FNLAED [7E
BT & B BPUNEEI D70 2% R L TWD*. P, &7 02 22OV T 5.

*SREOETIVCIE, MEE»SDOAN (FIRER, HEREHLC L2 HOSEBREBEHRZE) 13K
WwWHD LT3
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5.3.1 BFERODEE+ENL

HEE 5 OB R I EE D < H RO EEC eI, BETR N ERILIE O Hi g I O
BB (MRZRRpfRR% [102], FE [103,104], ZHE—XBEEE [105]) Tifibh s Z &R
HINTWD (FRaie LT [85]) .

ME 25 S N5 EEF51E, WEOR R THREENMI N, EOMMIZHIEL
T2 ANRA 2F e LT, A% (cochlear neuclei) (ZfmiZEI b, Z OERALIE, BT
JEIRZ, IEHARZ, SO 3> SR 1, TNENDIEKINE — R
B, BEENRLDL. JIT, ANINEEEBESORE (F0x1 IV, RIED
Z2A) ZHIHLTWdEEZ SN TWVS.

WE D & BifS X N2 FEE5 5 OB D TiTbn b DIk, EAY) —THEANK (SOC:
Superior olivaly complex) TH» 5. Z %, /M EA ) — T Al LAY — T K
O I N, TNETNGEOMEELHEZZFFSLLTED, 2K LTHEDAAZ
M SEATH 5.

SOC D&M TUEL X N7-f551%, FE (IC : inferior colliculus) ~&HF XN 5.
DML, sk, SRIERE, SMURED 3 gL o X, & ORBEEEH,
BHOmE, WEZEBROBNZLE, Hx RIEERRICEDLS. £, HEPARERTE R
EDIEHRUIEL % F B E R (SC : superior colliculus) *° KHMEZE & DHAE D TTH T
WBHZEDRHONTED, ZBERAICEHEZRITTEEZONT VS, WEDOH
25T, JAREBUS X — I E O EBOaEE (BERIESAT) 12T ROBERAHE A
HELTWS Z eAVRBRINTWS [103,104].

CZETUHINTIELDT, FEEIFRNITEEDOE —XIERE (Al : primary
auditory cortex) IZEET 5. ALIFMOMGIZMIEL, MEHZEKT 5 temporal &
FAWT, temporal area & HIFIEND. Z DOWALIL, Hix RERLIEEZ F 5 Z & AR
BINTVED, FELWHEEEIZOWTIHIZEA LD TWRVOVEIRTH 5. i
EOWSETIE, BEARE BN EL 2SR L2 0T 2 EHRLHEIIC, Al TOERAM
NEELTWAZ EWREBINTWDS [105].

UEDHIRZ DB L, EEBORMENELRZ SR O GIEEIIE, K, o
ALETO, WHOWLHTERFMPRERKE 2 RIZLTWE I EREZSND.

5.3.2 FEIC& 2 BIREIEEER

MBS —IREEE I TO T A2 &> TR Nz 2GR, DAIFEDEIN
IEEE 702 A2 & > TREDE DA Z BRI I NS, Z0Z &k, %D
MR 72 D30 0 CEB T I CE R VWEOE NS HEDE 2L T N TEAL
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=y Pputative candidate connections
for dorsal-ventralinteractions

5.2: EEF v MU — 27 ORI (Vossel et al. [108] & b 51 )

WEWSIBEDMENSEHONTH S .

EREREDKEERY 71, RN S, EBERITFLTHITSZ 8T, KR
AT BHRINENE T B Z LI, I (EEG : Electroencephalogram) , i
(MEG : Magnetoencephalography) , B&RERIELfRE SILIGE L (MRI : functional
magnetic resonance imaging) 7 & % W2 AEELOEEERY, EREHEEN MG Lo
THOMZEINTE L, 2O ehs, EREEZEMITWET 5N or ¥ AT LM
FAEL, ZOEEBHEP AL INEERF S, MOHEIC X5 T HISE DN #RIZ 5
DE, FRHZHHLTWA ZLNEZONDS. TEOHETIE, WRMERE AR M
HEEE, MR EEN 72 EE OIS L WIZHIROXP DELD 2175, HEEAXY b
7 — 2 (BERERUAS A : functional connectivity) IZ X o THEBINTWEEHFEZHNT
W5 (fREi e LT [106,107]) .

2 AR R & NRMEE R ORI G 2 md. INETOMRIZL- T,
AR X HIEE - BETESE (TPJ : temporoparietal junction) — Bf#EEE (VFC : ventral
frontal cortex) FDBEREMIFEG I X BBEAFZE R Y b7 —2 0%, NRMERZIXATEE
(FEF : frontal eye fields) — SHIEGESE (IPS : Intraparietal sulcus) [EDOFERERIEE &
WEBBEMERAY FT =205 L TW0Wa ZehREINT WS,

B BILIEST O N/ D E BRI, FEED T 4 VI Ko THEEEIRD R I N
5. ZD74NZDBRIZ, HB2ETHSII UL SIT, FEIERESEDEREIZ & -
T2 5. BieE O (37,38 PHia & & AR S QLM [29], REDRMELRED
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ZERE RN R R RIZ T BN, TOANEHIKET 205, TOE K
DITEET T & A0 ST EERUBAD R + L7 v TR NERILEPITONS Z LT
MaEnd, ZOWMREEEZITT, BED 7 IVRIBIRDEITEZeNEZ NS,

FRDOES 7%, REDELZBHAED S M T S HIMUIESL, MO~ RO
OB SGICL o THEIND ZEPEREINTVWS., Tl DR TIE, &E
flgE Rl (pSTG : posterior superior temporal gyrus) fHIEEZEAEH (PT : planum
temporale) A%, D& 5 WEHRLIIZEG L TWD I EARKRINTWS [?,109].
5T, TN5OMEBPZEMER T 4 L X2 X BEEERIICES L T05 Z 22T
BINns.

F7z, REOZRTIZEMEREZET 56, REOZEMEHRLEZ A5, HER
HAEBO—HTh 5 LIHIE/NGE (SPL : superior parietal lobule) *SHIE[ME (IPS :
intraparietal sulcus) DMRATES 25 Z EAMRE TN TS [45,110]. 2D & 5 iR
MREIZ & o TP EA T 2 AREERDOFER & IS 205 LIz,

H51D& 5T, REDAIIEEZITSZ LT, TDHANSERT 5 EHITH
THMBEPMEE S NS, BESINEFE8ESE, &8 (GOl LEBnEH
AEDHIE, RO EHmak) Z &2, MR QT TL TR ZRIns 2 L
RIS TS

ﬁﬂu@%kﬂﬁ'ﬁ PEEEIZB\NT, SRBEMOE ZIZH 5 D% RS 2 2RI
B2 “Where” #3& &, ZDEWMITH 2 Dh % BfET 2K EERHRIZEIHD 5 “What”
RIEEDTFAET B Z B WE I N TS [42-44]. Wi 5 DREEE % R U 72X % X 5.3 12
N

G RE RS AN SHEE D —REETEHT (A1: primary auditory cortex) 22 545F 5. “Where”
REEGIE, ALIZIRE D, RUEETHERE (PPC : posterior parietal cortex) Z#£T, Hij
SHETEZE (PFC : prefrontal cortex) 1ZE£ 5. 7z, Al 25 PFC NEREH T 5%
BEIFEST S IR ONT WS, “Where” #EEE COMEER, ENEINOHEIXT
Elze S, HEMERICEET S ZLPMSNT NS, — /T “What” 1
ALIZrE D, EMIgER] (ST : sperior temporal region) %42 T PFCIZES. Z Dk
FETH, AlH S PFCANEERH T 2R EFET 5. “What”#EEE T ORI, I
CRIEEWMADETHENEND, HRallBE S5 ZehMonTnS

7z, NS 25N ERTHILE, TOEH Qﬁ-(@f%fﬂ@mwﬁi@&& 59, filz
F U TW e &0 D EIRELARIZBE 4 S ML S M S, ERAE ORI H “What” R
DG LTWB I ERRINTVWEN, TN, HFEUHEIZE D 5k~ 2 mEis
PGS 2 Z Ll E TN TVD
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Parietal lobe: ‘where’

Temporal lobe: ‘what’

5.3: “Where” ##% & “What” ##§ DX (Rauschecker & Scott [44]) . Z DR
RATBOHLDTH 5.

54 F&H

AFETIE, H2EIoHFL4ECTRONZHERONRMEZMATERIZET 282D
WTC, @SEOAEMLNEZ R & LR U RS, BEEFAE FTOSEERLED X
A= XL DNV THREINIZHET U7z,

ZOFRER, INFTOERTHONLMEREZR LU, BAEFL N TOEEHRL
HEFVEHEELU-, £, BEOEHLNEZNMRIZE ST, ZOEFILOZYME
AT A Z N TE .
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RO S (e, BHLW) BETTH-TH, Hh SHUES N IEW I E 2585

SEBEERTUIET L5 LICLk->T, REDELZITZEWMBZ LN TES (hoT
WR—=F 4R . BT FIUNR—=F 4 HRIZOWTIE, ZPUEIFIZE > TIHEA
INTEED, TOMHRA =X LZDOWTIEAHREDL . ZDX I RHEEET
T ORFEF I O IEHUELEFEAH S ey, FEEPHE OSSN 5
AR NEB b A A, BHMKRERIC L ZHEEREE (§  BEEERUERESE) O
BIEB K UOREIEOBZKIZZ S Z LB ffE 5.

AT TIVN—=T 4 SIEPERT B EPMEINIRENICTEWTIE, ENEORE
PEIZH U TR NS ERVEELRFEEZ L L TWEILNEZAONS. HE, &
EOWIRI, BEE AL N CORKSFIERIZ B WTIE, R ﬁﬁCﬂTéEE#%%
ERIFTZEEHELTWS. LPL, ZOFEENPENZETEIUIHEL, ThhBy
D& BEHEE R DD D WTIEARHR SR LN, £ I TRWMXTIE, BEEVT
HT2REFTCOEMEDE 2R BICHEEMD I LN TED AN AL EZRFT 5720
2, BEREONRMEZEMMERPIEE I I RIFTTE L T OEREN R DR % f#IH
THEIEZHME L.

i ClE, BEOMETHREINT WS, B 7 TFI8—F 1 $HROERIZE D 55
T - mmmﬁlkomfwﬁbt.E%%Km,ﬁ%%@%@%@%@&;ofi
U b EBODEENE (Gt~ 2% v Zigkk - BEEE o) &, ORIz LT
M SNBEBEBEOEEICOVWTHMIZMB L -, Thaiiz, REZCHSDIZ
725 TWIR WIS O NP RIERIZ DO W TH S N TR E A2 BEL, AFED
H % B 7=,

2T, BASAE BV TR O NREMEZERPER ORI - FRENC
BAETRE NS, TOMENERT LIEREHSNIT LI 2HME L. ZDH
MEERT D702, BASEFETCOEHEMEIE, BAMSEE T TOENE MR
HICHER O MRV KIETRHE LM L, TOMRZ KL 2. BT, BE
%ﬁ@ﬁﬁfb AT LGB U 72 RS 2 BT 5 &0 D ERRN T XA L

, BEIGREOE W EERRIC T TRE LU 72, ZORER, BaEFAEET
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2B B E RN TOA, EHEPTFEEREE KX L. £, TORRIXE
BaRmIEAEBLE UEEND 2852 L 25 L. 2 ORI, BHEGEE
FEDFATITRFED HRANERZ TR 2 BEDR D 2545, SHEZEIMEL JIF
TIEEREBLTNWS.

HI3FETIE, H2EHETHOSNAZIEHICHT 2EEOZEMKHEEZE 212, EmSD
AN B 1T 2 BERE O NIRMEZE IR AE S LD 12 BT 08 & 2 02D
WTHISGNZT A2 2HME Uz, ZOHMZERT 2772012, E®ERAND G
(430°/180°) (2} 7= HER D ZEMER VS E A EE N TOE AU RIF T
B ZOEMFMEEZBE L, EIINT2R0EOMEREL IR 7Z. ZOFER, £30°
IZH T BERESIRIL 0 I S NGBS L R TERRSNR Do 7208, BT
THREEMEIE, EmEE22ER2RUEZ. ORI, LT EEDE
&, EEHAHANFT N5 L IIRHEAPERS Z L2 RBLTWA.

4TI, NRMEZERAEES R ORI (KRR 2B 522352
YEEAME U, ZOHMEERT S22, ERFHABROTLH 0RO R
SRR DR £ oA (ISD 2#FT5 22T, HEEZMITSETD
MPEZIEZ. ZTKD, EROEMIZET S ZME L7z, ZORE, ISI
23500 ms F CTIHERSEVPHEFEIML, TORZTOMEN IR D I LRI N
7z, T, FHEREDENMIZT 500 ms FRERMEZET LI LE2REBLTWVWS.

EHETIE, FHICBIIMHFOMEFICHEDE, BIEEIEE N TORMN IR
B2 @MNRET IVIZOWTER 27572, £/, @EOEMLHZEN LR %2 H
2, BREUEETVOZYM AWML 7.

B, NIRMEEMAEREORMS X CIHHRAELEFED X 572 5 fEIHI ) 723
RAIZOWTRAR S, 9, HB2HTHS I UERERIZBELTIE, ENdsno
R, FEEDAMANERZ MG 2BERHE0IIOWTH, W27 5BELDH
5. 7z, ENEOZFREIPEHICET 2ERE T TOFERME L ZDFRMEIZDOWTH
HONZUTW BEDRD 5. ZERFEEMROZLITHEZEZ I ) 2 BELDH S
molX, M 2AENEEROVRED GENEZEZRONE, HEEETIED D IN
TIRITH 573, OIS D TIE2RW. BLED & 5 AR M2 07 o 26
AERREZIHS NI T H I LT, HEEBIIEIT 2FEEOEKEZIH S NI T %I
BEIENEZOND.

AT, BAITHTEEROZEMEEIZOWTE, X0 FMERALPBRETH S L
EZBH. BB L7ZAY, HAODEMRD S @2 +£60° FEE L EHRERSL ZENTE R
R L IFER D, BERITHEIZ, 360° k2GRN SDIEREMR/D Z LN TES. ko
T, FHZEHROBONLNVERG TOREEED I, BiAICHARTHBTH 5 & O
ENTCT, HI3IEOEREFEMLUZ. UL, FREIEEARD, £ 3EDOEROMER
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X, %A TOZEMMEFESRIZEEICERTHEENMENZ L2 RBLTVWS., L hD
B ORI TP RSN H D Z e BEZ N Z s, BAT
OERFMEOMHE S ICBELTHMMN L S DOZEMNH L Z LRI NS, BEOH
52 CH 14 DR RIE RN BT 2 Y TSR R 0 FEE T, Z ORI
BLTHEREZ SN TV,

U EIZENT, RfEIS/BONDIHA, BLXTSHOBEREIZDOWTIRRTE
7. RWROERED, 17 TFNN—F 4 SHROBEHRLEEFED R EMA, BLUZD
MR 2R Y Uiz, BEGREY AT LB 2 RARRBERR Y, S/ nwEg 2
RENZHE Z e N TE DAY — MEEESOBIFR L ICEHBN T 5 Z & 2Hi-> T, KX
DFENEL 3 5.
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ft #xA BEOHRREMZEEIEIENE
FREREUC RITTRED FH
MRET

Al [FC®IC

AfIERTI, F2HOFERO FMER L UTHEMEL 72, TERE O AKRMEZ2 TR
E AR RIE T REBICE T A METHZ D W TR 5.

H2FEDEREIT O, BiA S AL N TOH AU HER O N IR M: 22 7 =
DRIFTHEIIHS»PTIERL, TOEBREBMHLIN TV o7z, £ 2 TARMSE
T ET, FRENEIEBIZHENDFERT VA V2T L2 HNE L%z
To7z. EBRT VA VIZHEEE FTORMZ I HE 2 9] THEIEL 72 Arbogast &
Kidd [29] 5% 2, EREAEENEH ORI JIFT w8 %, HETMRELZRREL L
TEHAIL 7=.

A.2 EE
A.2.1 EEELE

BEHE \ZIER BN 2 6D, HAGERGEIE DRASHTH o7 (2024, KM4
#) .

A.2.2 FEEERES L UERERRM

FERRERBEOBIIE 2 B A 11T Y. ARFERITTANT, FRILRFESBEEFEAT AL
DOMBETEMLZ. V7V NAC—AZKA1DLDIC, HHEDOERAMZ 0° &
LT, 4 60° OHPHIZ 30° [EIPE CRIE L 7=.

RS REILT Y XA LGERI NI 15D T T RAE—=A056, BASHIIED D
47 D 6 FNENFRRIZERI N, FEEEIZIES DD T Y RAY =75 6 FEKIC
BERINDEFOHTD S, EHFHIEETHEOAZEESHD, HEL .
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D/A converter
DirectOut Technologies
0° ANDIAMO 2.DA

—30°  +60°

MADI mterface
RME MADIface USB

- 60° +60°

R
Listener PC

HP ENVY
700-260jp

Anechoic room

A.1: Schema of experiment setup.

B RIEOTIE, BUEENREE TR SR T — 2y b (FWO07 [53,54]) 121X
BREINTWBAE—THEDOTNS, BEET D550 E (BKME 7.0) DK
IR E N 20 U A b x20 HiEE, #1400 HEZ GG HMEE S & s 2 Az,
KBTI, ZMEEFE L BESEHEE2 TN TNENEAE, sags e Uk, EINEE, 5
BEE T NTENEFMEE S L~V 85 dB, 79 dBIZHHFEL 2R U 7.

A.3 ZERER - EE

AFEBROFERZ R A 21K, HithhdREDHEE THREE, BN S O 2R 7AW
ERLUTWA, ML =MD~ —h—lZThTh, KffilSH L ERZMEZ2RLUTWA.

MREIS: OFER K, —60° OHFE TEMLO HHIZERTHETFEVWHOD, H
RETRIEN 80 RREE TREL TW 2., ZOMEIZDOWT, ENEFD AR (—60°/
—30°/ 30°/ 60°) 129 5 1 ERDEAT2iTo728 T 5, AEETIRDSNRD 5
7z (F391 = 1.05,p = .390, 72 = .073) .

EERSAMFOFRERIE, —60° DHEE TIREHMBLE 0 E <, —30° TIXHEE TR L D
KL o Tz, ZORERIZOWTE, BEREED T (—60°/ —30°/ 30°/ 60°) Zxt
UTC1ERDEA N EITo728 25, AELEFRDONLN o7z (Fuos = 0.86,p=
498, 1% = .088) .

2125 0T, EBRFHOFR LHEIZMEDORRELANTAHAS L, 510 %fEE, &

102



100
Condition:
< 90F
X el Control
Py —a— Experimental
5 80r
S
[0)
p= 70
©
S 60F
| | | | |
0 60° 30° 0° +30° +60°

Loudspeaker direction (degrees)

A.2: Word intelligibility as a function of the target word direction. Triangles and squares
represent the results of the control and experimental conditions, respectively. Error bars

denote the standard error of the mean.

BREMD S P HEE T IRIEPRNZ E B R THN S, ULh L, &M (Kl 55 &
R A DS (—60°/ —30°/ 30°/ 60°) (IR LT 2 BRSERANEITo722 2 5,
BREIRDONLED o7 (Fff: Fip = 4.89,p = 063,04 = 105, Jil: F3p =
1.47,p = .253,n% = .080; Z&fi: x JFilfal: F39 = 0.21,p = .887, 1% = .009) .

AW DFER, BN, FMAMICBWTHE TREICEERAZZRD SR D>
7=, EEREM: TIREHIGMAIZ AR T T 5-10 R EEWMEZ R U7z, ZOMERI%, &
ME I T 2EBROMBIZLZHDTHLEEZSHNS.

L ZAT, EBREMATIIBEEE OFRIZEmIZOAMIT ST/, HEETHED
Y— 7 PIEHNIC RS Z BRI N0, BonziERIE —60° % 30° DALEIZZ N
DELU TV, Zhid, EBRSEMICBEWT, ERMNERSEDA Y —ZEL L M|
LNTWVWARDN -7z REEZRB L TW\W5b. KRFEERTIX, Probe-signal &2 & o TIEMH
ZHEEUE OIERDBFNT WA DS, MHISAIE CERIIZAT ST ARWnZoEEH»N
[} 5D £ THRERL L AREMAH 5. 2T, TR E ¥aE T EDZLD
BRI 2 MG U 7=

IEH A Y — 77706 8RN AR5 O BLEE 1R OHER % X A3 TR T, #Mtd
RO HEE TR, HHlX EROA Y =7 (0°) 225 ORERE A O EREEZ R LT
WA, ERRIE 20 34T Z L OHGE TR OHERS, AUARITR/N ZFIEIC X 2 RIRERRT
5. TOFERIE, BAID 20 AT TITHEE TIRED 60 %% Fll>72h%, R4 ICHEE
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Word intelligibility (%)

40—
O 40 80 120 160 200 240 280 320
Number of trials radiated from 0 degrees speaker

A.3: Word intelligibility of target words presented at 0° as a function of the number of

trials. Dotted line is delivered using the least-squares linear regression. Error bars denote

the standard error of the mean.

THRENREFLTED, HRFEMEABENDTHSDZ EHWRINA. I 61T, iT
BDEAL & BEE T MRIE DZALE & OMBEBRIZ OW Tt 217 o722 25, FRED
HREZAAEDLZED SN, MATBOMINCM > THETHREN LR L TWD Z 2%
BRI N7z (r=0.65,p=.006) . ZOFRNOEZ DL, EMAY—HITAFIT
FEEVRHITSND L, EBEMEREOFSNERSM TELBIE NS ATEEMEL & .
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REsCld, HHEICZLDHADTIRE, THRIRUICIEELDDLIENTE LD
7. ZZIZBMERIR o2 A4 NDRBHOEZET.

BE N SE R RIE NS SRS SRR SEF ICT Mgtk v X —D@IREG—k v & —
Fizid, MEBHaREADRAZREL TWZE, ROz Z2Eo7-. LT,
AWFFRIZBET 2 —EH U772 ZHRE2 W20 2210 Tlidie <, BFEICRT 2 %800 E
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RAL R LGB E AT E A RBUR I, Zﬁﬁrﬂaﬁ@%ﬁk, KEREY I, =T 1V
TRMRERIR ERRA T, ERICBT a4 R TER, THREE WV £,
MRDHED TP LDEEZ /R LI U THE D THREL W 2\Wie, HALLED
FERSUT, KXz EF2Z 83 TEhhrorz. 220 ‘{71<<4?§*§§“TEHL/J: 5.

R RFBELBEMRFIEEZEEZEIRITIE, RaXOEEE L U TASRIER,
THREWZE Wz, 72, FINTOWMRRR Y, 2 RGHTHMIEICETsa 2 v b
W0, IS EHEB LU RIS 5.

FAL KR P ELGEEMETIIAE —BIRIT L, ARz EDLICH-0 B LD
BBEZ W0z, TEICTH B2 56T, BATNLZWEFED THRES LU
THIE W\, ¥, HEEFRIZBWTS, MEFLOSEZNTTWAELR
E, M RE» S b XA T\ W, INREEDFEER S LT, KiIsEmT
otz TITITHELEHHA L LT 5.

César Daniel Salvador Castanieda 1121, (E 5B OB A S AWML L T
PR 723XV MWWz, £z, AR —T 4 VI kLo TV E,
PR 2NN DIFSEE LT DR 5 A TNz, 61T, FEFETH KKBHYP
RARITHENH U T WEEE, RBEEP LD ENREDIZR oI LIEES ET
B, HEEHHBL RS,

BEM TR RTINS EFMERIRIZIE, MREEXIXI—T 1 VIR EDYT
MRIZAER R ZRE, ZTHE2 02720z, B YAMAHA @ Jorge Trevifio 8112 1%
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