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F1E K=k
1.1 AHROBR

NG — U RREERRET B4 0T, FHLNNY — VBB R B OO AL,
kmﬂ%%k&ék%i%hé.L#L,%@ﬂﬁ:fAm,%@f(—%%@w(&k
AEHLPICZ o TRy, FIZITEERIIOVTIE, BERO T CEBOBRE, +4b
SEEPL, BEETRETEEFICELTTOAIZALLINE, FEAFHLPIZSNT
WRWVWOBREIRTH 5.

COL) TR, \MOBEELFET2EN2FEND—IZ, BETFLVEYT, 20
ETNVOEBNEEBEOROBE N EEZHBE L TFH LAETARELDE S P ERET
LV FENS L. KR TIIFIC, NMOEFEHEES 2 LR85y — o 20
BREOMEERET VEHET .

—RIZHONTWBE L), ANMIZEFE PR LK, SFEPRZAV—FIZEH LT,
TOEFZELKERTES. INETICD, ZOFMEBERFIS Y — »RBES %1
TEEFRBIV AT ADPLEBERENTVE, TNODYRAFATIE, BRIISY — 2D
B R Sl D SERATAE I LT 2 BE D R EFR LT 3.

LBL, DK, BRI —  OREBOMGHIEZEET 2L I2E o T2D
RIS L TWe, LedSo T, DX B Y RTFATHE, T—VREENL I,
MR H OFIZERIEIND LI RESTERINT LI L8 LY. SR LT, AR
BEDEIBNI—VTHoTD, ELLH#ITESL. 22 TRHLTIE, BRFIISY —
¥ R O FHF OB % AR €3 B O BER R 1L X 2 SREASHE O HI S E 5 L
PHETLZLRENET S,

E, CORTVEBETDICHoT, WEEKICL ZERFISY — 0B EIzo
WTHHFLICERT 2LEND o/, MEROBREEBROEFEDS I3, BERFI/ (5 —
DHOEDEFHTEET 2RED, HBWVIE, EOWSBEDH FTY—I2BT20% A
FIL o THRIITR SNLTIUE, I ECEBTERWE LA Shor. LAL, AM
S, BEEIEE TSP, BMLTIH5 0Lk —0—oHZ bNDE LEL
BARICEZTO L. 22T, FRILTE, BERIINSY — V2 BRENBT, 20H0E
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BB T BRI T 280 % LETE D CHET 2.

1.2 FEREFMICR-BEROEE

BN ERN L WED b RI-EAOBEROHEAMOVTEETS. X1 128D
Bﬁ%ﬁ%&ﬁmééifwﬁﬁ%%T.E#%Aot%ﬁdif,m¢ml6.%¢m
EFERBHSET2REE TS, METAEERASE S NAEFESE, ANEEE T
EHITIL, WL OPOMLEEMT 5. BEMERICITR ISR (D 5 AT
KRB ) RE) &R (KRR RS S BRI D )85 0=o0%% 2. &
OHRERIE, SRONCEFELETIHREL L, RIERKIL, SHFESOBEORS
DREZEOINTH L EORBHLABERTLIBEAET 2L EbPNT L, KET
L, COZODREBDI L, RIMERKICIOVWTOAEET 2.

1.2.1 HBEEXE

%ﬁ¢%ﬁbé%ﬁ,%ﬁ%§ﬁlofﬁ&én%.Hx@t,%oﬁﬁﬁﬁéﬁwﬁ
EEIRT.

B, AEETED, 2ORICHIHEERE S, BEOKHIIOLE, XhnE,
&$A%%EBL14VE—&?X%&?hT%#KEi%h%.%#m,ﬁi%htﬁ
RO®EE, BEESELTABNRYVMTRE®T 2. Thbb, WERERES2E
FARZ I NVICEBRT BT ANI— NV 2 D—TEEERL LS,

%¢u,#tOUD®i5&%ﬁ%Ltﬁfﬁbhfwé.:@%¢%io?¢uﬂ§
BELZZEFELT, TOMEEEEH ER20b) DL Ik 5. WEOHIE, Uy
THLINTBY, TOFCEERBLIFIN LB B> T02, REEI, AT
ENHHALAT 3000 T XA THEENT VS, DBE, EhE, bRAELEBLT
B ONLBROWENE, ) R ER S, 2 OWEH, RIS+ 5 <a
5. ZOBITHEORBEAIRAIE 2518, BEERSICE TR -THE Y, BiElgs
DHEE EE DS (B 2(b) OAMW) 1L % B, REBEHET 2 EEMOE, 208
mﬁﬁﬁ#%%ﬁﬁwﬁﬁﬁwﬁﬁmmtf,%ﬁ%%%%é?%.:ﬂ%@ﬁ%m@@
HiTTHE, 3000 ZAR DRI & o TROMEMEAEANLE SN TN D
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KIAEER

1: B b KRR B E % E TORE (Morgan [1] 2 5TF)

Békésy (1949) [3] 1%, ZDZEER (BT LI-BEORERE) Eoks i BIzB1T 5, 3
EREEZFHLCHANTVS (R38K). 2k sl, REEFOXKIEICBIT 2 itiE
B, SEEHEHWLOTIELRL, BVAEEERICDE70—F2bDEEoT RS,

LD LEOBIRICE Y, 2o Békésy DR LT — 21k, EFBESATWD, ¥,
Johnstone [4] i, £ & ZEEDEEROIIRFMEIL, Békésy D3R L72FET L-EED
DEY LHT L RB|E LA, T/, Khanna & [5] 1, = 0RO D 513,
2 OBBEHIA DM E (BIE) 12 % > CHEIICIAL 52 & 258 L B i3, &
EAVNSVEHZE, RIREMAG R Y, BICHEAKREVIFE S oEMIE T O — K 72 4
DERD. (H4IBR).

< Johnstone %, Khanna & OMBAEEIZ, FES [7] [6] 1, Bt Q BIFEETIEE T 4



(a) BEOHME
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SIEfRir L 2oeae

2: EREEE O (FMb [2))
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0 el T i ! P
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1 (N |
0.0200 0.05 0.1 0.20.3 0.5 1 2 5
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3: FEBEOILRIEME (BRI [2) 2151F)
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o© 80dB
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1 10 100
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4 HEBOR BB EOTE X 321L (TH [6))



VI—ZREL TS, IhiR, EOREEOUEZBEIRKT 274 V5=V oD
—ETHD. TEVAMN V=T 3 TR, EBCAMORET2EEES +BERSE &
TS, TNICE B L, &S QEIFFHEME7 1 vy -1, BEFEFTHOFER, B
BEEORE LGS G ED, NI —D/NERARS M VESE, HECHHETE2Z L%
RLTWS, ZOES QEMRET 4 V7 —DFEMIZOWTIX, %D 4238 THERS,

1.2.2 R4

WED O B BEESE I N-EFEETE, SOICHESSIZICASL. B T,
FEEANRY P VOZBEBESEIC, BrotSERTMlard5. hoofiian,
%&Eﬁﬁﬂo}—V%%w%mwgKﬁ?%ﬁﬁ%%ﬂﬁﬁ@kx}ﬁ?A)%%&%k,
B 5IRT X 912, MROEEICI > TELRIBROBIPELNE., ZOHHORIZE -
T, Ihooffifaz KENICHIET AL, primarylike 2, chopper #, onset &, pauser
buildup BOHDIZHEHETE 5.

PRIMARY LIKE h__

ONSET

Lobabsaen
PAUSER Pauser Pauser Buildup
BUILDUP
ddd Yy -

COoO—(CO— Lo
F———4 50 ms.

5: WAL = BT 2 MR o ) (Morgan(1])

CHOPPER

SPIKE DISCHARGE RATE

primarylike 3 X UF chopper ElffifaIX, BBLh, 525N AHFITIZR LETES
THEWEDDHBH, TN OMBORXEREIX, TFEEFO7 A<y FBERICH LT
lzoffasd o & b B RST 5 BB,




FIfA L CH < % % Z & (phase-lock) bHSN TR, Thbh, 7+l<y | 28T 2
REZLTWBLEZL S, £/, primarylike BMEIOH I, BT 241 —TH1z
EON, FEEMIZLERHEHREREL T3, onset B K U chopper BIMIG &SI F
Ko & ) LESHPoTWEV, LaL, onset oMM, %2 FEICHAD FM i
ﬁbf#ﬂ%&ﬁﬁ%%?ik&@#%,%ﬁ%%Wﬁ%@ﬁﬁﬁﬁﬁ?éﬁﬁﬁ&ﬁ%
B L T2 TEEMEASEY: [8]. pauser B & buildup B OMGIE, MBAREAL I R WA
ﬁﬁ?%i#U*7&@,TE#%%Kﬁ%%HTWéZtﬁﬂBﬂfwé.Ch%GH
fid, VARYZZETHEIES, oML ) bIEL, S A XESABEICEL RET
5. WEDOOWAE, £TI OWMFMRKEREE L TUBROBEE~%RONE D L L
25, WAL, DBRORBIZLELREEHHB LTV LEI LN,

1.2.3 EHU-—T#

WERERDOENO—EBIZ, RICEFV—TRICESND. 22T, FHDELLD
ﬁﬁ%%¢%ﬁ&%ﬁbr%ﬁmofﬁb,%ﬁ%&u&ﬁofwat%ianfwéuy
FREML LI, ZOFEOHMERIIT2Z LT, A—0BEEE0EICRM S NS BT
DEBLIUHMEOHA 2 HET AL TERELTVRREEZOATVS, SEAET
D%fntﬁﬁu&%%éuu,E@%K&otﬁ@ﬁ@%”%%&ﬁ%ﬁ—ﬁlb%m
SLEMIZH B, fEoT, ZOBEDEEFRETIZ LICL o TEEOHE A2 = & A
?%%.itﬁﬁm,%ﬁﬁﬁﬁibéfﬂtﬁﬁu&%%ﬁum,%ﬁ#%ﬁif@ﬁ
BEZ, BHELERETIREL D10, Z20TEDLMANAEYE, EAOBICHZT 25
MICiE, Z28N2. #oT, COBMERHET 2L TCLBOHARRET 2 = &4
Hisk 5.

Jefiress(1948) & (9] 1, Z DMMZEZEET 2 MERBEFVRIEE L. ZOEF i
B 61285 & 9 IR DM RS S 155 % 8.5 2 220 Delay-Line &, Z @ Delay-Line
#%Aﬁ%%ﬁﬂ%ﬁﬁ@ﬂ@lofﬁﬁéhﬁ.Dmmmexﬁmﬁwacafm%
FHESEDY, BNEZATIHELEDS.

K2 550% & 91 EAIZEE SN T 24§22, —75 ® Delay-Line D AT IZH V& =



E8ANH

B 6: FIFEEMN ORHERBEE TV (/NF [10])

ABOANERT, b —FPLEAN P OENLRI PO ANERT TS, #iz, F
ﬁﬁﬁﬁéhfwé%ﬁm,%kﬁﬁ@%%ﬁ&bio.%M@m,2$®Dwmum¢>
Wﬁ#%E%K%%ﬁlﬁéht%t@&%ﬂ#%ﬁg%%O.Ltﬁof%ﬁ%m,ﬁ
—EFEVEEDEDP DHEEORMEL L o TAN SNEBILOARET 2 Ltk s, +
b INO ML, BEOFHICEEND 2BIZ0AKET 5.

AEDS (111, 7209 0EF) —~THO, BREIZBVT, Jeffress bASFil L7k
@%ﬁﬂ@tb@deimmﬂ&E%TéﬂﬁwﬁE%ﬁ%LTm%(En.

1.2.4 T

TR, EA)-THId EficwEL, EF) TP DB LB S
DEADTFAWRL TS, 0T, TR, EF1)—T ROl LIS o h,
%%éféﬁﬁ%tfm%k%iBhfwéﬂm.it,TE@*Kﬁ,kﬁ%ﬁwﬁﬁ
ROFICH L CEREZHOMBOFET 3 [1]. B2, BALYDD 1kHz OBT AM
ERESTIE I LCBRICS L, R0 v F (ERBEK) 3 RIET 50108
DEFXONBMAR, BEBA—EOTE, B HEEL EHET 285005 KET 2
M S RodoTwns 13).



: NUCLEUS

MAGNOCELLULARIS
NUCLEUS ™. 4 ‘ ; 3
LAMINARIS "~ e

0.5 mm

Xl 7: EIRKE (Nucleus Laminaries) DBRIZARH IS

R DM A T O FHI (Nucleus Magnocellularis) 76 A% 215 2. B,
MRz ES. ZoBE, FHLKNED?OBREICA S 2 KOMME T 2R LTwa. 9K
DHHENL, ZThEh, BULERPORBIRICA S, SO A 72 Fid bBN D IZH 5T
AYNNVADEZENENS, WEHMOBKDRIEIX, 150msec T, 7270y OlMEB O
REMZLELCTHB. (/N [10][11])

1.2.5 REERKE

WEBAREN, EEER, WAER, TAERICST SRS, CoREIRRER, Bt
PORBREE R CELRBOFCT—FRBIMEL, SNLNICEHE L mE ol

AR EREICE Y RTREZRES LTS, %0)7”&) NEIBIRRICIE, TROME

BOWN % 20T THERT 2MILHE CEAET 5. BICERERIZZ0E[ . =0
BT, MR E [ U & 9 IS BUR Y (tonotopic organization) BR.6N . &
DEBOMPLIL, WHOEPLDATIIKIE LS b0, FFEOEDS O AT 125
ENBHD, bI—HOEPLDANZDOABEET M HTOND. T2, SRHD
ML, ZNE TITEE L TELCOMBEOMILL ) b HEVEREERES R L, —o
HRTHERSENERT 2 LEPNTVE. 2510, CoMERRECIL TECES
N2E )%, AMERYZ 255 I BRNC St 2 b BET 2.



LarL, ARl X UTRAIER CIED X 5 RERIZS % {, BEEEEES B i,
BREROMILE, BEBIH L RO ERE 2 Fb, BEESD onset 75 3(E msec
ENTHDEH T2 EOMEERD. REERTIX, EROEL o Hbh% Bl
HT 2. ZOEBOMILR, BEOBEEHRICBREL L, 20EF ADShE
TOERPL VARV 22 WY, TOREESOMISIE, TEEZFEFE L Thabnc
BY, TNURNHEE LR OHAIET THA—TE LV LD ZRSICBNE WSS
B, BISHIEB LTV L EL5RS (1)

1.2.6 XIKEERLRE

RRBRREOL I, ARNBEREICRO LS. AEBEREIE, < Or0ERIs
Hé:kﬁf%éﬂﬂ.ﬂiﬁﬁ@%@,msm%?&%u,mALAzDRRVR&T
%@ﬁﬁuﬁﬁané.:n%wﬁﬁw%(u,%ﬁﬁ%&ﬁ%%ofwém.~ka

5 8: SO KBER R
AKBAFESER A OB BRI B & PERICES L 7K (Donald[14])

PN OMFBASKBIEE R BT IS LT A5 TR MRERSE S s




T, RO IORBMIBER ED Al HBICB 2HBOEF 27T, BICRTL o1, @
ﬁwﬁﬁemﬂﬂuﬁtfﬁm?émﬁﬁmfﬁﬁjt,ﬁ@@ﬁ#%@ﬂﬁtﬂﬁ%ﬂ,
BRROED L ORIBIEET 240 (BI THT) 45, BRERME IR 08 R Izoh
ﬁorm%.%m:@Alﬁmwmnowfm,ﬁu%%&<,%%@%%&Ewﬁf,m
DEBEDRFIDDOEZNE VI BHEDPS, £ OEBRIL SNTE /- ZLT, BEDHE
ﬁﬁ@AM%?%ﬁ@ﬁmmﬁh%FM%ua,%E@&%@%um,ﬁﬁﬁﬁumum
FEDBEIIN LCTRIST 2 M [18)[19] % &, M1 & S48 - B3R 2B % HERa
PEECEBRENT.

9: WD Al B
ELFSHRIOE D & ol i1z LTHRET M, EElAOED S ol L cagd
% #ifE (Morgan [1])

qu%ééwm%ﬁﬁéﬁa@ﬂ@@ﬁ&@—oth,ﬂﬁmﬁtfﬁﬁﬁm%%é
¥, ON/OFF RIS & RT T EHEVI LT LN TV S [1]. BHSEMLLAESS BT
b, W LBEREDOBMOW S DR O/EMIE, RIBLO onset 2T LI MRS
TENZ L, TOMABRSKBEEERE BOMBOHH IZKBT 2 & LT RERTI %
m.:h%@ﬁﬁﬁ%%%&wm@ﬁ,%m#a%&%&uﬁﬁwtﬁm¢5@f,%%
%%Ktofégﬁiﬁ#bk&%%ﬁ&@@%ﬁ%%&?é@tﬁﬁféék%%26
n7 15,

L#L,ﬁM6pnmwmmpmm,$:®A¢§®%@@5E,ﬁ%ﬁﬁbf@ﬁ&m
%%?M%ﬁiWONﬂmFﬁm%%?mmu,wfn%%ﬁ%%uﬂLfﬁﬁﬁm%%
L, %% ALEFD 75% b OMIAYEE ORBUTH L CESRIS R4 L L Tvs . -
DEFERIGIE, FIBE 100msec Bl #kEs LT85 L= & EOHRIZABN, FE 80msec 58
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BEOEEL, 200 225 300msec DHIEFEDBEHERBICELE L. Thbb, ShET
ON/OFF RIS LR S BV E RGN TV, SBRBMEFRREESR TR o0
CERRIGZ L2 Do TEDND ), SH%0 &SI LWEBERSE-h 2,

LIAHT, Rifi, BURZHEREFE o KIC I AFHIEST) ANSNE X2k,
INEER O RIKEER BORSFEM E ;I LD X S I2#B T 2 2% RealTime TEHAIT X
&)k orz21][22]. TNODOEBRERICIBL, FEEE (BEOREBOEEME
28 RERMIRERT S L, BOICHZEEANEELS N, RICBOERATEEALE N,
COEEHOBEL, RRFEEREN, EFEPREBHICAE L TVWATEEERELT
Vw3,

1.3 DEFMNICEAeENDEER

ANBPMEFEP D ICBER LTV 200% M5 LId, THETREBLHETLILT, B
BELer M CRb. 200, COFEFIEICELTE, LEEREZEERS L OFEE
PITabhT& k.

RETHE, 7, BLOLEERIZL > THS Mo FHRAEB L UEEQE T
BPY)DHRPL, WEOPEBEITE. FLT, INSOMRICE > TE 2 5 - Masky
HETVEOWTOHRBIL, ZOEFAHFFETHEL L OBEERDO A S =L AZOVTHl
RLHZ LTS,

1.3.1 FTERIE

BEEMEDFESNPDITIE, FFEIRY M VOBIRE ZOBEEELSS 2.

—RXIZBEE (vowel) DAIEICBA LTI, 20E1BIUE2 710~ 13 O BEAES
BhE%Y, BEBEICESE VKEELR Y. K101, BF/a/./i/,/u)./e]/o/% Zhz
NEMICEEFLIBEOE L, E2 7+ 07 b OB FT.

B, A, FEFICLZEL0E 2R LTS, Fho8hs L 91z, BEh B

BLLHECHR, EBEOE1E2 740 MIBOBRASHEIZIE, BHALENE

SEFETORBHESEET. CORBERESORT, bobt bREOKS VL OISO E—T 4
MBIV b, EHATOL.

11



(%% #)

L %\
3.0F ! \\~ |
1

. Fp(kHz)

07 0.4 0.5 0% 1013
F (kHz)

10: BREORE 7 4 V= b (I [2))

RO7Z25H0 ks,

L2L, EREFFOREIR, ZORRBICRIFRITELTCEL (FE) L, BOTR
%F&é.ﬂiwumwkﬁﬁbt%é,%QW®%QK£H5%@%%&umNﬂﬂf
FLD, [ifFHo7:E LTS, FRICACRHERM L. LALAMI, =o0/a/
DM [e/ZMET 2FIZ L L, [i/eMETS 23], 20X HL2ELIE, BELEZ o
2, HLETOWERMAFEL, ORBESNBFEI DB SNDDICETLEE2 5
NTVRE, ZDE)BERFEEI, FEHTOT7 407+ BROMYPEREIC BT 2 558
»h, BES =Ty b EFHTEEFN (23], EFRESEOWENSGEECET 2E
WEMoTHES —7 v PETFET2EF N 24], ZLT, BEELL, iRk ES
Lo TREBEIEH LT [25] 1 EABRESRTVE,

F& (consonant) DAL, ARZ b VB & BEIEROT S HEEDEAD D 177 o
V2. BICFHEORICHEHISE D EH (CV HH) OMINIIE, BEFRIEE T 2 [26].
PIRIE, BFEREEOHAIIL, BEHO/ S~ 2 F OROSEEA OBEEI G 0 FA
#UK&%.it,ﬁ%ﬁ%gw%éﬁd,OMET%%@7%»77F%%@%%@E
PEETH 5.

FEHi (sylable) D#BNCIE, T+ V<Y FEBOAV—F PERELZFENP VI 2H253
%. PIZIE, BEi/wa/& [ba/DRFNTIZ, TV v} OBBAVY— K4 FHA20 125
fwé.:@7¢wvyb@%%15~km,wwmﬁﬁmw;b%%%#mﬁw.%o
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T,ww®7¢WV>b§%%ﬁ%ﬁﬁ%K@E?t,mwuﬂ%énépﬁ
CD/[ba/B L V/wa/ DREIZONTIE, RO & S ZEBRECLEERER L HE SN
wé.?&b%,%ﬁwwﬁlwmw®¢ﬁﬂﬁw7¢»vyFE&&%@%&%EW,
TOTFVIY P BEEEEZ—BICLATE, BOEHLEVEEH#Eo T4 BERS -
PEBL, BEFRVEEIE, [ba/CHEENZEAEIHL, BIEAHEITIL, /wa/
EHRESNZEETHT LD 27 (R UIBE). hid, BHOBEENS, etk

100
90 ~
80
70
GO.—
50 A
40

30 4

PERCENT [w] RESPONSES

20 4

10 4

0+

TRANSITION DURATION (msec)
B 11: SEOREERE S /wa/ MBI N3 ES & OBEE
ﬁ%mmwaﬂﬁéhéﬁé%ib,ﬁHM7ﬁwvyb%%%E%§T.MHME@
ﬁ&&7tw?ybﬁgﬁﬁ%ﬁkf,%n%ﬂtowfﬁw%%®%ékﬁwﬁﬁw%

EOWHT/wal AR SNBEEERLTV 5. @ IBMIEOH EHAEL. Al
BERIEO B\ F 5% %7 (Pisoni [28]).

MEIN, TNEFHFPDI, HEFIEFESOBMEL ST 22 L1t oT, &
TERHERLEZONTVS [27]. BRI, TNIBLBEEA, FEBETLAET 284
ﬁéﬂ,%%ﬂ%%ﬁ@ﬁ%ﬁu&w$%%6#ménfwép&

KB, FRAEIE, DERLTE b0 TlRE L, 20BE kT 2 M
DHRICOIREEFT 2 EHFMOENTV S, 2L 21E, BERO—DnBEHLHET
TRICESBATD, CORBMAD, Fkd 2 EFEAHIREESE-7 L5 T
%%éh%km5ﬁ%ﬁ%%pm.:@ﬁ%m,ﬁiﬁﬁtwwn,%ﬁﬁﬁuﬂwgi

L7 ANT Y BREESOBMEY—FIL, Talwh ERDENES (BEFH5) OEER LS
AL Lo THEHLBOMMEL TS ¥ 2,
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PoZDOHEEFAESN, TOEBAREROBRITHAE~NT 1 —F v r8hz >
EILoTETEIDEZEIOLNTVS., T/, BEOEESS O HEMEREIL, TB
HAOEFMEEE L) DB 30] LV IRKRD, HLMCHEAESEEFROBE L
R TR L2RRLTWS, Thbh, FHAELEEMEE, EVICEEL R
EVLHO FREEITHICER SN TH A TEEMEAE W,

1.3.2 BiFEHE

AN, MIZEPNTVREEOLELFURICIY, HMELHEOMIZH 2225 % BED
2, BREFREZHRALLIEFHEL. LIL, RL4PELIERIIRYE, HELHEEOMIC
EEHMEZZETZZ 8132, ERICEETS. M3, “T want to eat cheeze toast.”
EVI)XEEEF LD O ERXBEEETTE TN, “Iwanttoeatcheezetoast.” & 72 5
7. 2F), BEEESTTORBLEZORRL, BOTERELOTHS [31]. fEtoT, &
BAEOSE LA, HEAESTEFIDPIITELRTRIONIOVTIE, “h
I TIE L DLBEZEWAED S OREITONTE .

L7, BEAEORARL LT, DENSR L2 EEONEHEESS, ZOMEONE
TENEOBRERSZORBOMBITET L L VI HEEIRE STV, 1k 2T,
Miller [32] 1%, #4 D SN L2 FOMRET COREOTHRELFHT2 L, HEEETE
CHASHBPEREIYE, TRESKEVE, 72, 208ESTESICSLBL4I01E, 2

HEPXELERNIZOZH2 I EHEBICAESNAZLEFELTVWES, 205, &
PRIGIMAHEMBEICHE T 2MAIL, HE ﬂ%#%@tﬁ@ﬁ%ﬂﬁtwﬁfﬁwkmﬁ
YERZRIBLAVEASERLTVWE I LR TFRTZLDTH 5.

COLIBRRDS, NMOBEMEIE, KO3 O0RMEIS S L FHEIN: [33].

1. Access: HERIB % B B EEHOESES L HET 5.

2. Selection: access SNIBHOHFEEHOT DO b o L LWL LEH (R 27 —DF
Wb D) F—OHEUH Y. ToBRICIE, BB I UL Vo EROBEA

bz,

SEDHERHIINTIHEOESYET. b L, Mol Esomss o LTRSS 288058 2 24K
EFTNEZOMBOEHEE DEZ DT LHkS.
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3. Integration: ER S NI-BEFEEH * BROEZFNBEEMNT 2.

HREZDOELZBLEIL, TNOZD0REED, oDt 5128 1< Dhdwn T ETHol.

Marslen-Wilson [34] &, JURE—F VT 54 I V7 LT LBEREFTLE L, A
MAREFEOEDERT TEME L o BT Z DBEER HIE T & 2% (Selection 25V 07F 2 b
f%%ﬂ%%ﬁbfwa.:@%&f@ﬂiwuﬁmmwﬁﬁkﬁyﬁiUﬁ%mmmﬁi
WGEWV®:O®$%%H$%KEF€&ﬁB,ﬁ%ﬂﬁtbfgmmmw%ﬁﬁﬁt
RE, HBAOHEI, BENARTRENTES, ZORBHBANTCTH 22 0bH S T
TOR:H] (Reaction-Time) 2R ER B F IR T 2BBMBIZL > TED L 5 128k 25
FHET 5. COREHMERRT BMMUEIR, CO-O0EEOMEY XIIEk 2
K/r/ (uniqueness point & FIEI5) LIgTE, ZhLUEOHSTH 2 (THRIZE). 2R,

auditory primes: GENETAL GENETOUIS
visual probes: army army gift gift
gift gift army army

uniqueness point /r/TDIRERIF gift/army 15T 2 reaction-time 12 13Z{bATE Bo o 7278,
uniqueness point DAEDHTRIBLIZEI L TId, “General” M3FAIZH army 4%, “Generous”
DIHE T gift H3E N2V reaction-time 7R L7z, Thbb, uniqueness point /r/ %
R, EEODP—FDEEDEREND ) —F L) bRE L Go-EABHRLTVS, =
DFERPORIL, NMOBEMEOT 0L A BT EONET, BROGLMEIZT 5 TH
RE O uniqueness point % ROV, Th% & o3I Selection ¥ EH LT3 & L7-.
T, HEEEMEIZBIT B Selection 1, BADERBEROME L DMERZAI L > TES
?5ﬁ,:@%%%ﬁ@%%ﬁk@ﬁﬁfb@i5Kﬁnr<5wﬁtowf%%&6n
T, Zwitserlood [35] ¥, MBS L2 2HEIIN LT, TRBMEILEMES T 70
SCE (carrier phrase), 55\ B REEEEIRIH &M 2T 2 e (neutral context), % L Ti&
WEBREY, #ERIBIR &M % T 2 XE (biasing context) EHE L, TNEFIhOBHEICH
W, HENRE 22 BEOEREIIBT 21EMMER URE—F LTI 4 3 vy FHd
EoTHRANTY S, M121, 2OEBRERELRLTVL. B3, M2 BELEL, HE
NIE LW BRI (Actual Word) &, ZhLISko MEs(Eds (Competitor) D FNFNIZ %
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600 -1

e Ut ~a
500 , \* ——————— "
-0a
e A

580 ’ i~

reaction time (msec)

570 -+ 4

560 +

550 1
" 540
530
O BIASING CONTEXT
520 4+ A NEUTRAL CONTEXT
» CARRIER PHRASE
% CONTROL CONDITION
510 T

4 1 I
T T

2 3 4

N\
-

probes related to Actual Words
—————— probes related to Competitors

12: actual-word & competitor 12 B L 2-30 2 HIB D reaction-time (Zwiserlood|[35]).

T HRHERIBIIAT T 2 reaction-time R LTV 2. HEOT~L 3 1, EEFED uniqueness
point IZHHHT 2HHTHS. ZDFEA S, uniqueness point(FRFE 3) LRI CIZ, CHRspE
DRNEHHHSF, ELVEEREREL 2o BEREE D reaction-time {213 ¥ &
EBFRONLE VOO, uniqueness point AETIX, XIRMEFSKEVIILE, BEZoMO
reaction-time DENK X VEMN LA Z. Thbb, Integration & Selection 1%, uniqueness
point AEICFIERIZEIC L 2R LT3,

L2 L, MoMES—WIcLnEL LS TRVGEEORE, %0 & 5 7% uniqueness point
D, FELZVWHE S, BT L b A oBELgE uniqueness point % FA) ) |2
FREMELTVR L3 FEXHNE T 20453 2 Grosjean [36] I%, “Isaw the” 1244
THERE COBEICHEOD bR BE ST 1B E, BWROBEBRECH
TDHD I saw the DEIRITHK 2 BEEA 2 DML 5 & BT B2XOEZBETED LI 12
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iﬂ%éﬂ%?ﬁ‘%?&ﬁ%bléﬁ“&f:. K13 12, 20OHED—2OFRLTH 5.
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. SO0
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a0l =
o —T ___________________________________________
z .
O a00f £
-
= TR U O J —————e e
> 200f
(a]
e .
5 |
w0 f 2 .
¢« e -
ok .. . - _
= o © o> § P
- ...x.o.fi:_?_ > 9. € 45 2 2 w  c -
Z » ® © ' I Z @ ~ g9 £ € g « E £ uw £’ c© ¢
® © © © = 3 Q@ - 3 & o © 2 - © o2 39| 3 3 °© w 3
8 A a4 & H» B & & H & 6 £ H o o o ol &2 8 o a 2o

CANDIDATES PROPOSED FOR BUN IN " | SAW THE BUN IN THE STORE."

13: BFE “bun” 123§ B EH DHER (Grosjean[36]).

C DR, “Isaw the bun in the store.”” ZBEIAE 7B “bun” 123 L CEIF & -l
EXDEREET HBREDAHEELTVE, JH, K Bl CREESE B4 24T
LEANETHD. COEPLHDDEHIZ, bun D offset FEIV-EBBTIE, “bun” 2ERIZ
T TWB N3 % <, BT 281EH “n” 2EVABET “bun” 2EEIC2F Tz A
BE. Thbb, MENZEFEORESHEEEITIE, ZORED offsct PSBEE 7218
LEGL LT, TDHFEL, Z0ORICEEENABICAESNIZEFRLTVS, &
DL RAFMZ, ZOHCEENFIOBED—EIZHE VEL L BEAIEETHL, =
DFERDPS, NMOBBAEOT 0L 25T LOBRNZ, &5 IEEBMEICE -7k
DOENDOILE, HERGE LT T2 WITEEMEASER Y,

1.3.3 HEMEETIL

BEDE ) 2 0BENRMREPED, W OPDREBEMEETF VARESNTNE, &
CTH, €ORDTORENLEFEMEET V: COHORT [34] BLU, TRACE [25] I
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DWTHERT 5. |
Marslen-Wilson [34] /&, COHORT & LMHTh 2 MEEMEEF VERE LY. TOEFL
i3, AHOBEMERR, BEEOBRNEABTHoT, ZOHEEMENL, BEFED uniqueness
point T THIZ L o TR THEVIZEZ FEH IR EINTW S,
COETNVRET, BEOEEDOEZENANINDG L, ZOFRTHIDHELERL
LTET, ZhUADBFEZ COHORT 204V, ZLTEZOBERIVSANENS L, Z0
FEOBRLEZOBROMAELECHOEFIBEEERD. COXHITRL LFEDN
AT ENB TN v F L WEEEER, LT, BXRERERIZZC bh WHEEERRIC
DWTH COHORT 6B D BRWTIT &, —DDEEHERIR /BRI T, ZTORM % B
BRELLTCHAITS. $4bBH, COHORT 1L, RIEiTRLIZ=DDER Acces, Selection,
Integration A EVICEEZ RIZLEVWRALEFEZMETLETVENVZ % (M 1458).
BEI TRz X H 1T, Ym, AMSHEZMET LA, ZOEEED uniqueness point

time

X 14: COHORT

f&%:tﬁbﬂ%%ﬁ%ﬁ#b%ﬂfwttb,:@CmﬂmTwﬁﬁmEthén
TW7z [34]. |
L2L, COHORT 213, LIT D& ) BMGHE D ERLBREND B 2. 1T, $H—
SHRU—<FET, S V-7 EET.
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VK,:@%?»@Aﬁtbfm,@bfﬁgwﬁwﬁﬁﬁ%ﬁﬁgfbékwﬁﬁﬁ&%.
Thbb, BEOEEDERIMUE R LORETE-HOSELE AL SNTLE o154
1, EFELBFEA COHORT 5HMYBARTLEY, BROBREHRY b ->TLTD
BHPOBETELRVEVIFESRELTLE ). E2ORES, COEFUVHEEED
%@t%ﬁwﬁﬁﬁmﬁuﬂﬁénazt%%ﬁmwa&ﬁfﬁa.:nuﬁtf,%
FROESET I2B1T 5 BEERAIIED T [31] ©, MEOLEE LRBOTEY, ¥ICF
FEVZRHT 2 L8 LW,

Elman & McCelland [25] 1%, & COHORT #H% & & LT, EI2ZF 7 COHORT @
RR%ERT 5 HEEMEET )V TRACE 7 #32% L7z, TRACE i, 460 COHORT O
BRAEERTE BT TR, BEKOMEMERREZHITELZ LV ATLELCY
% [37].

COETVIEEERERE, THE, EEBOZO0B TR SN TV (R 158E). &
BITIL, BRfE, {S1EES L Uresting-value 2012y FASEA TV S, BEIBHOL
‘:vb(ﬂ%ﬂiﬁwuﬁéﬁﬁéf%orwéﬁ,E—EW®l:vﬁu,ﬁwumﬂﬁ
DFETHIINT VD, foT, —202=y ML, Z0OL=y 3D L A BB OM
FEEMAET 2 &5 12@ < LABIC, B—BRICH 2012y F OEE(LETHIT2 L 5
B SHITEY, BANDEZ0NBE, ZOAFICb oL dbaEb L2y b
DHDHELRY, EREEND, £y b OATIIIEMIESD 0, BEEH IR
MEICENEN TS, 2070, ADENERESIE, BIEH I ZHER Ll
HENd. AH—RBAO1=v tELZ, HEHEEETORINTVEE, ZoMEkEs
XA — RN OLBEICERET 2T 222y FEEZTTH .

CDEIGMEEHOILIZLY, TRACE i}, EEOEFEENL 12, S2H, %
2 VAR LEROMICIEEMAS 2 Z L 0P, 2OERIEE 31] THoTh, 2
@*#%ﬁ%%%ﬁ?é:tﬁf%é.?&b%,%ﬁ%l:vbuﬁﬁﬁﬁtﬁﬁﬂﬁ
KIATRBID, HHO2HIPEEOEES 2 VFERTH L LRE L TLE LT
CTERY, BERACBNTH oL bENDS LVWBEERF TS 2 EATETDH 3.

it,TMKE@,ﬁ%W%E%@ﬁ¢@%%ﬁﬁH%BtDEL<%ﬂéh&#ot
"R, BBOE.
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15: TRACE (Elman[25]).

DLABETD, ZNEBETLEVITEBE 29 KHT2HE0FHTEL. T4b
L, ELLHEAITELMOFTEEFINIILT, FRIHISTAHEL= v + 2L
&, ZOHEI= v FPOLOTA—F Ny ZEFICLY, BIELLEZINET A2
—y P EREE LS EEZ EATE S,

b, RVEFEO—IENESL L) REAVEENANT SNIHEIZE, Z0OEED
offset EEE ST S LIXS  LTZOHESMEEN 2 & 5% [36) b, TRACE i3
HHATE 5. ZOECEFED offset T TE AN SNABRBTIE, ZOMEIINGTEL=y
FEZNEZEORVWEGEICHIGT 2=y P OMANERELZED. LAL, 20k, #
BTAEREZANINBZEILLY, ZORVERBIINIE Ty M7, BT AEE
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TREKESNBFIDBFEL= Yy MR ENEZ L2k oT, BHESTAY, ERELT
ZDOEVEFEIINET22=y M BLES.

BLEB~7:k 912, TRACE 1, S OMBARRSEBHTES. 0T, ZOEF
WP AEEDS, NMOBEEROBIZOFET A THRENSVEVLE LS,

LA#L, ZOTRACEIZY, RO L) ZREESIFRENT 1S [37). ¥, TRACE T
X, B2=v b ORHIENS L2 LOETEN TS 20, BEAHOE{LAORLIHE
HThHY, BEEEOBMICHLTELZY, T, MABICEZARY M VBROEE Y
BINTE LN &R, EFRFRENTVWRENWI L LEETH 2.

1.4 BRINE -2 (BF) BEME0OES
%Efﬁdf%tl5&EE?%&%wubﬁ%%&ﬂﬁ#6®%%%®%ﬁ$ww~
AT, BRI — VB, BREBEDOIOOLERNLIIED? S OFELHS 2 3h
T& 7.
—RIIRBR R EERTIS Y — VBRI 2B 5001, ROZODEHESVETH 2.
o AJINY — ¥ DIERET 12 BERI RS 1 B2 X N7 VS
—RIZEFEFORMMEL, BEICOVWTEET, FEROVWTREANIE KA,
HEEZIT 2 ([26). o, BEFETIISMAL L TSR ICHHET 2EASS 0,
IR IS T X 2V ETH 2 .
o RHENBFMBIZENLINY — > OB EE XUk S
FICEGEFTORE, RASTEATIERELERTLIOT, ZOBEIIRCE
LIBENVETH 5,

INETIE, ZOZOOWBEERTE0IC, FLOEFAVBREIRTVS. 1
6@%?»%,ﬁ%%ﬁﬁwﬂﬂﬁﬁkw5ﬁﬁ#6ﬁ§<ﬁﬁék,%@30Kﬁﬁé
ns.

O BETEEE BV ABEMA Y — vy F v 7
@ HiddenMarkov &% &, IRREBR ¥ EBITE Bk
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© BERTLMHAT2HE. T4bs, BEEFRMHoCHEM/ ¥ — 22/ —
YICERL, ZBMNY - UREBFERE o CEBT L.

DO TIZCNS ZIEICSHBE LTI Lizd 2.

1.41 DPwyF ¥y %#BAVWAFE
Dpvv%wﬁémwét,#ﬁ%t@ﬁbtﬁ%ﬂﬂ&—yt,&B#Ebm%éht
BRSNS~ b Ev v F VT T2 LATER [38]. COFBIEF, ASHsNh
RERFUNG — 08, BN S — v D—DItb o b DEL BB LD, ZOATSY — 2 %
RRTE IR S5 (M 162M8). 2L T, W/t — Y HOBEBEAET2. S0k
THEREAIE T, TORENY — LV LOM TR, bok bIEEANEN o 1-E N 5 —
Ve REERL TS,

P weE v

/ 9(I,d
'0
o
-~ 9Ci-1,5
N S 4 i-1,j 9Ci, d=Min|g(i-1,3-1) |+d(i, j)
: 9(i-1,3-2)
. 9Ci-1,-1> ¢ff |
: ... 1 d(,3)=] bj-ai |
9(1-1,3-23~ :

bs

bjooc

meny—>B

b: bz bs

| 8L g(1,1)=d(1,1)

a0 .- di -..
ANNRE—2A
ANNRG—2VALRNS—>B EDER D(I,J)=g(I,J)/I

El&ﬁ%ﬂ@%%mwtﬁﬁﬁwﬁmﬁﬁm@ewUWM@m%@E)
:@?Eu,%Eﬁﬁﬁ@@ﬁﬁﬁbf@ﬁﬂﬁ%%%@@,%%XN7bwﬂy—y
@%%Kﬁbf%wawikﬁ%ﬁO.L#L,%ﬁ:@%&%,AI::—?»%vh

v~7@@%%@¢uﬁ&ﬁhﬁ&ﬁ&én,ﬂy—ywﬁatﬁﬁﬁmﬁﬁ@mﬁmﬁ
BU LS EF2HAHLERTWD [39] [40).
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1.4.2 REEBEBEEBICECETL

REEBRICERET B CET IV [34] [41)[42] [43] 12, BERFISY — ¥ % Z0RKEEMD A H &
NMERFICE DS CHEIY 2. 1.3 38 CHLBA LA BEEME T 7V COHORT [34] i, =
HETHB. ftoT, INHDEFNVIL, BMEIOIETAMRICITE A LEEE T 0,

—RRIZ, TNOHDETVOREVIE, FOYATFAORTREIZE > THHFT2 = LAt
Hk%. $2bb, CRODETFTVTIR, —~BHMOY A7 AQREL, BES25NT
WVBANEDRD, BEDYRAT AOREFMREENS. ZLT, ADPRT LEEBATO
RREPRERBER L1 5.

LPL, CORBEBET VIR, ROL) LEEALIEREN TV [37). B2, B
RERRB N DISAEE 2 16, BBEFOERO—0 T ELTWY, &2 WiHE
DEFRY, —OTIRoTHRIIEND &, TNLUBROREEBIL, Fk0d D&z LH
DIHDIZH->TLE ).

CDEY%, NI — Y OEEAFET 2 MEE AT 5FHL LT, Hidden Markov
Model (HMM) 2315 T2 5 [44]. HMM 13, BERFISY — 53 ZREREF LA 6 55k
LABDEWSIRBIZESHATHE SN TYS. $Thbh, HMMIF, W< OhnikEE:
TOREMOBBHEE, —OOREEBINBELTBE2Y VRV (1 T L—2ED/ Y —
V) ORERFIZL > TRBENLEEETVCH S (M 17). —EOREEBIZIE, 5
WAEEDY Y FAVORBENSFENTVW B, ¥V RV OB X o TREFEED KA
ReoTW2. T, —D0RE,PSIE, BEOKE~DOBBIFINLA, EOREA
EBTEPICEoT, BBEEDOKINELZ-TVED,

CNERRII NG — VBT AT, BENRL 22T T —2hEnco
WT, REBBR L > TRBENHETFVERETD. ADFE20N0BE, &35
T~ TOREETNVOFRPL, ANy~ LR LY Y RVRFIDSE 2 ek
%ﬁﬁ#%.%bf,%ot%%wﬁéﬁﬁ%%btﬁ$%?woﬁ%ju~ﬁ,%%%
ARELD. ThHEHMM IR, ANNY —VOBE %S RVORERRE L WS B OHE
L, MBI LT, REEBHROB CHETLEFVERZEATE 2.

BRBI, TOFRICE o CUNEDHEREF L E B OMELLTHE, 2ho 218
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b3s5(A)
aij: Qinsqi~oBBRE b3s(B)
bij(A): QinsqQinEBE RIS VAL "A"ERET S RERE
bij(B): qinrsqi~mB+aRI-S #N "B e RET 2 HERE

B 17: HMM 2BV} 2 IREBR & & P Rl D5tk
AitMB@2ﬁﬁ@vy£»@%i%%ﬁféﬁﬁggﬂwwowm&m%@E)
ﬁ%ﬁ#éﬁwﬁ,@%Kk%&ﬁ%%?»«ﬁﬁ?é:&ﬁ&%é.wzw,%ﬁﬁ@
ﬁg%FW%%&LT£<a,%h%O&ﬁébﬁéﬁHﬁ,ﬁ%&awﬁg%?w%ﬁ
HCE22 [45]. COFREPERNT, BESHFBRICb oL LEEDNTH Y, it
%%%%%kbt,ﬁ%%ﬁ%%mm%%ﬁtrmé.it,:@HMM&ﬁ%@ﬁ%ﬁ
w%:;—aw%ybv—7@%%®¢mﬁ&ﬁﬁﬁ&mﬂM&%ﬁ&bnfmé.

a:af,%ﬁ%%uu,%vwﬁngxabwmy—y)w%ﬁﬁﬁﬁéii&iﬁ
PYOD=OTHHI LI, 13IHTOIBNL, TRISHLT, =0 HMM TR, £ VK
W@%ﬁﬁﬁ%%mﬁﬁ%?wuﬁﬁﬁbc&ﬁf%&w.%ﬁ,:@ﬁﬁﬁ%ﬁéh%
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NI XA=Fri(k) %, EFOAL>T Oy 7LD b/ISBRLT, LF-o0%To 0y
IWALYTUy 27X T70—F A FBRMEEHOL I IZ LTV, $hbb,

ri (k) =1 (k) = po- (k). (3)

S, BET (O <p<1)THE, ThIZEoT, 2ToOTOy 22 —D A
+5v7vyv%%0%étw&f,msz—P@QwKﬁ%Té:&ﬁfééaZ%
ZHR).

ng
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Middie Middle
Lower Upper Dynamic Range Lower Upper
» Speed > > Speed
(3) 2TOTO Y2 DBREHRCE O®) LTOY 770y ) OBREHENES

X 26: BB 4FIv 7 Lo IBEoT 0y 7 0RE
@m%&ﬂm,%k%@ﬁtm&5VMﬁwﬁﬂttﬁﬁ%&ﬂ%%ﬁ.Vm%u,s
ML L R CHIRARED D ES 2 T IY, 20MBBEOHND 2 EPHOEIZE LW %
By, $%bb, |

Kci-1

U%@iﬁﬁéJZ:E:w@miﬂzﬁ®4W+VﬁﬁV, (6)

k=1 V€A

TEREZ. ZORD d(v,k,m) 1, RB) THELPNEDDLEALLDT, BEETFHL V
%@Nwﬁ%tKﬁH%@EﬁW?Kﬁ%@@%EF%%%.::Kuaﬂn+umoﬁ,
Uci-\ D £ FE OMIEE O CHBOHR 2R LTEY, AR TEINL.

usy(n, k,t) = ¢ [ > d(v) - uly(n + v,k t)] . (7)
VEA;
Y[ ], CHifsn BT,
ole) = 2 @

1+ ¢[z].
f&é.::um@qm,CM%wﬁﬁﬁﬁﬁﬁéwﬁg%ibfﬁmiwﬁﬁm?éu

ONTHIT 5. BB T2REMY 21— 32T/, qv) %, 2OBEEROIN
(v € A) T, 2RTOF Y ABEHKEE2 L1807,
ﬁwniz@4m+%&ﬂ%uan+uwv§%%i,mwi%lfﬁsﬁinm
(I=1)TbprT 5.
%%Lﬁuﬁﬁ?%cm%u,7Dv7@%ﬁﬁ%%&b?%.:@Cﬂ%@&ﬁ%
%xhﬂﬁﬁ?:&Kié.:@%Lﬁ@CM@@ﬁu,~%mﬁﬁtblﬁf%5tb,
%%ﬁﬁ@*b&ﬁ%i?ﬂix—&nu,%%énfmé.:newc%ﬁw&bﬁm,
ATINE =Y DAY= F (EF) ISBUT, 26T, Fhbb, 0Ny —>px e
FOBREN Y 2 E b oL DL R oBIZ I NG O C HRILE K DB HE S BT
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2.4 RERIE

BEEFBERIL, =007 T v 2D Delay-Line DEREMEREOLRo72FTLTH
Delay-Line D#EEZ EB)H#E T 5. ZOFEHEEIE, £7 0y 7 OFHIEMME (K 230
A) BHBL, EFDXA 270y 7 OBGHERERRKICT 572002 U—F 0L %
RETSH. TOFHEHMEIL, £7 0 2 D temporal average detector PSEHF 2 .

KR, COPEERMEAL, BEVEO UBOHOPSEESNI0TIIRL, &
EERD UsRED SO SetE s, BEMEDSHIEOHBAEL, AH/y —
YDAE=FIZEET B LT, CHIAOHIER, SHBORNEDARL LT, H
NEHLI SHIEOBIZSEET L. 22T, ANNY—~YORE—FICHT2B84E
HE RS N TV 2R BB UsSBOlN 25, FHIFEHELEHR LTV, AN
5 —YDAE—FIZHTA1ERE & Y IERICHET 5720, temporal average detector 13,
B ENMED Us B b, BRAHMHEZHT SHBERRL, ZoBHERfEoT, FHiEk
ExFTET5.

< @ temporal average detector 1%, RN B %545 (leaky integrator) IZ & o THEEL &
NTRD. WE, A(t) 2BEHOT Ty 7 OB 1123V 2 temporal average detector
DHAET D, ZOHPA(t) ¥, RORIZL o TEILT 3.

é)_ . %i(t—) = max [ugL(k,n,t)] — Ag(t), (9)

PZIZL, LB EBEERL, SR T258BY 32 —Ya T, [=2&LTWVa.
SIT/S() 1B, WMAROREKTHS. ZOBERIZ, Delay-Line DfEHA ¥ — F IS
CTEALT 2. ZLT, EEfr i, BEHr/S() PEICEERFI Y — > (B2 ITHE
2E) DRMED 2~3EREL L LI IZHESA TS, |

BT B LT, bL, BERFISY — U A5EIFUE, velocity-controller i3, S(t) DfEx
RELL, BINBINELT S, 0T, BRIISY — 2 DAY—FARBCE(L LI &
LT, BEEEr/S(t) ZBRERIINY — D 2~3 EREIRE-ND.

velocity-controller 1%, S(t) DEZRDR (10) TEENBAS(E) ZFFE(LEE 2.

Ay(t) = A (t)
A0+ A + s} ) (10

AS@E) = a- S(t)- {
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cela(0<a<) i, St) PELAE—F2RETIEHTH 5.
%ﬁT@:ﬂorom,$ﬁ%@%50%%4543Vﬁmﬁtﬁ%nwﬁﬁ%iﬁbf
o, COYAIVITHL, RENEDSHBOLELED IATOEIEHBLTVS
ﬁu,ﬁ%%ub0ﬁ~én%.L#L,~§T@ﬁﬂtﬁﬁ&éh%&,%h&&@8
%@ﬁ&ﬁ%mbrwtttf%,L&6<@Eok&5.#&b%,:@%mu,%ﬁ
E‘Jbﬁ;’:ﬁi‘l ZHF. velocity-controller 2, =D £ 3 ¥ 7 HFIATK L7575 B LIz
ZoTE), FERLEHEZTE. 3, C DY AT LA Delay-Line #&ATNWS -
bm,74~Fﬂy7»~7K%%Enﬁ@inéﬁaﬁéé.?&b%,xﬁﬁ&ﬁﬁ
TR LI Lo T ORMBREHET 5L IZL T3,
ﬂﬂ@%ﬁ%ﬂ,ﬁamwﬁ%Aﬂﬂ—Aﬂwtmetﬁﬁw%w?a.:@@m,
A ERRIZTBMH (= S;) &, EBOMES() EOBICHAILIMEE L2 (K 27D Ri#).

27: Ag(t) & Sa(t)/S(t) & D%

L#L,%Lﬂﬂ@%ﬂﬁ,Aﬂﬂ—iﬂﬂﬁﬁﬁﬁﬁbf&b%h%k?%&,E
W@ﬁﬁﬁﬁ?h%I5K,&>kuﬂﬂ&%mﬁ&ﬁdWVkk&otﬁﬂyﬁﬁﬂ@
ﬁﬁ¢éﬁ?f,E@#&ﬁﬁ%%ﬁ?5:kﬁf%&w.%:T,ﬁamﬁﬁéhél
5&,{A4ay—AHanuﬁqu)+AHa)+a}%Aqa)—ﬁﬂa)wﬁ%ﬂﬂeﬁﬁLi:
c:u,s<1ﬁ%5.:@@m,Hmm%%ﬁm%énéiﬁt,&>mnﬂw%%m
i3 Sq < S(t)/k DEHITIZME 1.0 F721F -1.0 I289F1F 5

tﬁL,Aﬂﬂ<0@%«;Vﬁﬁﬂ@@ﬁﬁ%(&bﬁ?f,ﬂﬂﬁﬁm&%&wi
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VT BAOAS() 1, SE) THBITEEHICkoTWVE.

2.5 YAFLDOHA
u(k,t) BVATLADERB LT B E,
U(k‘,t) = ZWE(t) . uéL(k7t)a (11)
13

TH5.

FEEBOTUY 7OER W) X, gain-controller \IZX o TRRDE S IcHEE N 3.
Ag(t)

W) =

2 Ag(t).

¢=—1

(12)

2.6 ETEfE I L—239>

PLERRTE 7RIS Y — VBT VOBWE R FER T 5720, SHEMES 321~ 3
Y ERTR o7

CITR, COETNVOERENELHATELDIC, 23 IR LEFVEL LEBAL
LTy Iab—varv&fTeoTwa. 7, () Op DfEIF1EL, =onTay s
ETHRALT AT Iv I Ly VRFHOLLTVA, £70y 270 UdBB LU U BOMIR
2BEL, BROVAXERL DEIITEAL. T, YRATLOBREHE LT, =
DDT Uy I DEADEFHEHETERLYIZ, PHEREISBRELET T Y 2 0%
B (UsofB) DA ZFRETEIHIILTWS.

RRRNRER BN -V ELT, BOELETEHEFARS PR EoTWS, Ll
FETIX, COEFNVHIEFBOMBRMOL TR LEIT 25D 280 - & 2RI
RO, UTIORT &) RERERBICHENS X ) aXXF Ny — v #ET3. oo
NY—2F, BEANRY PWVERLTESRTOBRININY — 2T, FIRTEIIH 40
DINF =y P ERELTVS,

XL XU L I

@ 0 © @

41



Layer || Number | Size of Cell-Plane | Sizes of Connect-
of Cell- | (f-axis) x (7-axis) | ing Regions of Cells
Planes (f-axis) x (7-axis)

Up 1 15 x 25

Usi |10 15 x 25 5% 5

Uci 10 17 x 27 5 X5

Ugs 10 3x9 15 x 18

Ueo 10 1x1 3 x9

§Jn§7nv7®%4iﬁﬂmmu,%Eﬁﬁ%%t,wumu,%ﬁﬁm%iwaé.

SD4ANRT = (a)(b)(c)(d) 1, ZNZN90° MRS/ 2 BEOLFIZ L o THE SN
TS, COANT—VDEXFDOESDHIZFNFNREZoTVS,

REBERIIE T, BERBZITAbETIC, W23 0FRIchB AL T Oy 20
Delay-Line {2560 4 /3% — > (a)(b)(c)(d) #HEHER ¥ — F TR LEAS, 2B XL, =
DEERFIS — Y OEBITE, WREOR 37 = b 0 BEEE (62 £, BRIy —
YFBRICHR L D0 [63][64] A L7z, HERB OB ETERTINY — 3258 5
oL, A—ORBTHoTORMEBIZALTOV 7 b Lty — 2 BI0M8 L &7 L
CEBT B0, BRREO SHISBEIIR S LD FMEASET 5. RARSEET,
CDL) LREEBRT 2720, BRFINY — QBB EBOAFTET S L 517 L
T, ARGHBEFEE L LV I TAIRAL EN TS, COBRELEMOREITY
BEICIT2bND. ERICEE SEIRICH, BESRLVERIINY — 255 L5 AL
MEﬁﬁbﬂtﬁﬁ?%ﬁﬁﬁ;w.Wiw,L@N&~y%$ﬁéﬁé%ému,@%
TRT LT (a)(b)(c)(d) 2T ¥ ARIEFETEN/ D OFEFRT D, SFERS I 21—
va YT, (a)(b)(c)(d) 2T ¥FAIZ300 Ly M YRS~V E—BYRF LS. =0
BFEOFHIIOWTIE, X% 3B THEET 211,
i%%T&@f4yfuv&@é?ﬂ&—yuﬁié%E®KWW%nmuﬁﬁ:m#
5, Us1, Uc1 B IZI3RE O AR S 1SBREC KIS DM, Ugy, UsofBIZED 4 D085 —

Htﬁt,$%@>slv—vayf®$%&u,%3%?&%#6%%Efﬁ&bhfwéiaﬁﬂﬁ
x—&q@mﬁ)wﬁﬁtowfdgﬁtfwé.it%ﬁ?%ﬁix~9mqdig%ﬁ*—%ﬁt@%b
TW5,

A
¥
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— time

, X 28; EBNY — v D—F
YENETNIIFET M TED AT oTVB I LRGP, THbEREFIVIL, 2£Eg
IS, MARE4DHT T — /BT BNy — v CEELERYHEHNICREL, =
ML ERZERLTWS,

- leD LJS1 lJC1 LJSQ[JC?

I\

XT?H

K 29: XA T 0y 7 DEBNY— 20T 5 KiSE

FERT®R, 24070y 70K SHEADOADEEO®EL, FTo¥ 770y 2123
E~Lt.%LT,L@4Eﬁ®ﬁﬁﬂﬂ&~7ﬁ%ﬁfﬁﬁﬁﬁb,EO%%%WK%
BLIL ) BN =V 2 Y AT ADATIRFL, HERHMEIT 2 b LA 5 K¢/
X130 1, TORBHERERLTYS. Rlid, A(>7 0y 20 Delay-Line DL ARV &,
VAT LOBMEENERLTVD. ZORDPE, BV AT LA LNy — i 4 04

43



BAY— VRN R B OBRL TR I LAG R B2 Tz, K15 T — (2)(b)(c)(d)
o B\, K29 LIFIZRUTH 2 LA 5.
FL
XU
I

><U (a) Responses produced by fast patterns

(b) Responses produced by slow patterns

— time

X 30: KV RT HDMHHE - BRNY — 20t 2 K6

2.7 DEFHIUBEHPHONE & DS

2 TRELIBRIIN S — VBT T, BRFS — Y 0RU—F 2R L, 2
@xE~FK€bﬁwawm%®xE—F%ﬂ@?%:tu;of,Aﬁﬂy%ywﬁ
EE%EEN&~>KﬁﬁﬁﬁﬁB%%T5%@f%%.ﬁof,lﬁéht%%ﬂﬂy—
Y OERBOBERMEOL L WIET 2 L 2 2NERIBL, TRERIIRET 25 &
DHRETH 2. ZOL) aFHE L, EBICAMOBHOEIZL 20—B% B2 = &2
%6.@&ﬁﬂ31%?ﬁbti5ﬂ,MMH%@H@,%%ﬁmA%M%%%ﬁﬁ%@%
HORMEICE o TBT 3 T A HR LTV (B 1188). ZomBik, AMA—o0
%%éﬁ@%%ﬁ@%%ﬁ#bm,%%%%®@ﬁ$%ﬁmt,%h%%m%ﬁﬁ%@%
MREZESMLCRELTVE I L2 RCERT2D0TH S,

RRI30 ik, EBTIE, AHNY — R ZOBEEDR S — 1t Delay-Line DAY~ FZ&5bETELT
FRLTVD. CORMBOR T —VIdMEL/SE) KERAT2L 12 LTns.
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T, REFMCBIT BEEHMOD ) —onEHE LT, SR VHEET D K& f2fl
MERTEFETORBETRICLTRIASETFONE ). 20k 2@EIL, T8
—HEIR [65] L, BREEROBBRICRONS X%, SROMEEENIHET27-00T
ROERIID D Z E2ZEZNVIREBRTREZVEZELONS,

EIBHT, TITRELLEFVOMES, EBICERCH 2L 2iE, BEoHTI
TV, LAL, TO—HMOERICOWTIE, BHEMNICZOREERRET 2HEINN D
PH5.

B 21X Delay-Line 122V Cid, 72709 ORBHRMIZBNT, ZOFESEIINTVS
[11] (1.2.3812H8). Z O Delay-Line HA—EATWED LRH SN 2 BEEZ RN 22 E
L, HFREMLICHELHRERET20DIH2EEIONTVES. fEoT, ShNE
PRIZ, Delay-Line 2o THMAB T2 o TV B MEERIIE VW EZ I b 2.

BENTVR22 (BUTE) 2R L T2 MBEARRE STV [66]. b oMk, &
HPLHNLZDDIRET 20, UL DIZKET2d0, £EICH o7 b DI KST

PELREZLTVBLEIONTVRS. fEoT, BERIBVTD, BFEEDA LY —
FEBRET 5010, B%2RE—FICRIRE S HOMIATESE LTV 2 T2 2 &
BAL). FARIS, SCTRELLEFMVE, SOo0ELR AV —FISERE 2 E>TT Yy
7?%&éhfwé.:@%ﬁu,%uéﬁ&tiau,xﬁﬂy—y@xE—F%ﬁm
THEDIIERTH 5.

2.8 EE

RERFINS — 0%, ZORM#EEZRE L TREL, BEo20BMsIcdnceX
DESRIVN Y — VEBRRET VERE L. ZOVRAT AR, AHENFERFNY -0
@ﬁ%%ﬁmb,%ht%bﬁfmemm@N&—yﬁmgg%ﬁﬁb,xﬁéntn
Y-y ORMRTEBLL 2 ORHMT 5. BRI — L OffEERIE, Benz P—k

KE%@%%Owa&é:om%L,%newﬁﬁ®$ﬁﬁ@%#6§méné.%ﬁ
BRBEOD.LESTORMBOSEEEILE VD, FDES ORI E IR,
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B Ial—TarTiR, ALXFLY P TERESNTOLYEDS, 20MERBHOROR
GEHNT =y b (Bl EN T ORIZEV H ASRBNF — Y EEW T OBIZEN W
DRBNY — ) HEEMBEHEHEEE T T TOELLRIITE 2o L4557 LT +75
DL DRI, TOETIVA, BRIING — L OXEBOMERREDO OB S, &
E - FHIHRD LR RRTHELDTH B,

SDEIT, ANENINS — Y OBBMEZEFUL LRSS RBT 2 LS dig,
Miller [27] A %R L7 AMOBEHMEICHET 8% (1.3.1528) Kb EMFTFbhs &
I, EREAMOEFABEOT T T bR TR TERESNE . 72, KEF Lo
EO—IMEFOLREEA, EEOBIZORZT oS,

?&b%,::?%%Lt%?»ﬁ,bﬂ%%&ﬂﬁ@,ﬁ%é%&ﬂ%#%%f,i
HOBERTIN G — VRBHT UL 22 )T EMLTWEEEZI LN,
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E3E BRIINEZ—-—OXE
3.1 KFE

—fRI, WEEZREALCVER T LY, FHRLWEE. C0FFIE, MEHEBELE -
O ATEEDBED, BATEILIZEoTERTREELONTWS, LAL, =0
FEBN, EDX IR AT XA Lo TITF LR TWBERIIOWTIE, EFEFHIZITLEA
EGDoTHRVONERTHZ. foT, ThETTREEN-BEEROETEDIT
EAER, NLoa—F VAR y VT =228 — V3B 2 - DOLERN L IED
S RN,

INLDEFBOEIE, —#&IZ, RLICGZONBEHDNY — > & BREE ORI
L Z DM OREEHEOTIZ, IOPOBTEY L TRESELZEIZH D, = Dkiy
FEIMTNZE T, 204y b 7— 7 ORBEERPIULEL FRESNS. I, B%
FING = DFEB IR, BAR L EATTENBW KLY — V& ED &S IZEHT 2095,
RELGREEL 2 oTL 5.

FETHE, CNETEBRIIREENTVBIVLOPOEFELBE L%, Shboit
BETZRRIING — VFBIER LI-BAOMBEAZIER L, 2Bt atp ARy
B2 RET 5 [63][64].

oy

3.2 {EREFEE

CNETIIRESNLEFFHER, RELHFITZod 5. —0lF, 2vby—2iz,
BIRLWNS =V ERY b T— 2 DEE LT (20N~ OBMEEDE X 2) %3t
K52, TNOZERISEESELDDTHL. INEHEH VFEFLEESR b H—oiF, &
BERAWNY — V2 HIIRRT 2720 T, -V OBBE—I52FIciy h7—2
KRR ELHETH L. INEHMZ LEFZ LIRS, KHTIE, TOZOo0%TER K
BT 2. TLBOFROEME LT, HRPOAFIF O VIR SN TE -2
IZOWTIE, #bii% LEBEDO—OTIEH 2745, IO 2T CEL {SHT 5.

UBIZIE, 2y P2 IFER R SEGE, FRRIIEEY VORISR T o kD
BEF L FRPRENTBRIL, FREAE LB CELEENELES.

47



3.2.1 HEhH')EBE

amébégﬁwg<u,$y$v-&u,%%éﬁtmﬂy~ya%@ﬂy—ywﬁ
ﬁ%%ﬁ%m%itﬁ%%%%%w%&%dﬂm):hﬁ,&b%@ﬁ,ﬁﬁwkﬁtﬁ

B 31: #Eid Y FF e

LT,%ibwmﬁ@%ﬁ?lﬁt,%@M@—$~$@lﬁﬁ%@ﬁﬁ%ﬁﬁ?é&w
IREED—D L LTE2 22 L HR2. LU, TS CREIR, BEHEMIZIZ
TUBTIC LM & & ASse 7z v,

ﬂiw,z@%ﬁmﬁ%%,—O@mmuﬂﬁ¢5Xﬁ%€@ﬁﬁwmiv&é&%ﬁ'
mbf&l5.é%u,Aﬁﬁél¢®ﬂb%éﬁ§ﬁ§%ﬁéntmﬁ%ﬂét%ﬁm
?hw,é@ﬁnié%lﬁﬁéwﬁﬁoﬁﬁﬁﬁm,mnﬁbtﬁé.?&b%,i%
B, Zomt BYOBEEEEBRLS) LT, ZOBPE bobkbEF LWHOHES
%%&éﬁ%kﬁ%ﬁﬁﬁ@ﬁ&éb@%%ﬁ?h@ﬂw.L#L,Eﬁ—omwﬁtw
ﬁ?é%ﬁ@&nuﬁ$~&ﬁfééctt,lﬁ%ﬁ@ﬁﬁﬁﬁﬁﬁ@nw+ﬁk%w)
%ﬂé:&%%inwwwuﬁbfﬁk&ﬁtéé.oib,:@ii&%ﬁtb&%m
ﬁ%%?u&m.%of,:hi?ﬂ%%éﬂtﬁ%ﬁb%@&ﬁ,L@%Ewﬁ%%ﬁ
PENZBL FEE o TV o,

BT, SBEEEL08y — Ny b NOREy, 0,2, &, FREDNY — |z
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WNITBEF LAY PT—2D0HHRZ VO (;b)émpj:%@;{y_y@gﬁ& LEx
%) dy,ds,- - d,, TLTHY NT—ZHDIT A~ (FIZIX, MEEOSHD 2 A
EOWE) TOLRIILARS VW 2oC, SMAEBK L(W] 28&HT5. T4bDb,

L[W] = il[wi, di, W] (13)

Eéiﬁl[m,-,di,W] li, wibf, tag.i L‘«/‘Z\\‘y b ‘7*—70)&73& k%l%%o);?‘ v b 7'—70)&'!
NOEERTIIICEHRSNS.

e, di, W] = ||d; ~ FIW, ”2 (14)

I, fIW,a] &, 2v bT—2 D87 2A—F (HRBOADEEERE) OXZ M VW
EANNG =2 Ry P g IZEoTRBENZR Y M T~ 27 DHT (R b V) 25T

Z LT, ATHEEOBEW 13, B LIW] 2B/MbT 5B LToBbE ¢, £l
2, W OBLFRE, RATRT LI, BELW] OEW 2B 28baR0a%:

FmE LTESR, Thbb,
dLIW]
AW

CZlald, W ORLEEZETERT, 0<a<l1 TH2B, ZoxX151, L(W) 0
B/NAT (BLAET L% 2WT) FHREIEDE .

ZRL, B32 TRT I, BARILT LB LIW]) &bt b AL 3B %
W, ZOEEFBROEBLELIR, W OWEMEW, (Thbb, FFHEROW) IKET
5. &F, ZOBELW] oKL, FERLLOFHATELVIOTHY, Wy liis5 v ¥
DZEREND Z LS,

KBTI, N(15) 2EITTHRDYI, =0y — PR ENZEICUTORTE
SNBEVETANEEDHEELELERE I DB,

AW = —q (15)

dl[:ci,d,-, W]
e
ZORE, NT A—Fa DEEZTHITIELLT(0< o< 1) EFT0IE, R (13) TEH
SNSRI B PRI IME T B 2 EiC kB,

BZ DR (15) PBILT B4, ZHBROHIBEASERET, MOTETH L EVFLETH L. —FlE L
T, R310AROHNEBIIRT & 5 2 EFAMCEESRT SRS,

vAW =—a (16)
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L(W)
A

A

Pl Aw

3 4 B

. > W
P i Wo

X 32: AN EOEEOYRE
W B —RTOHEDORY L(W) OFRO—BIE, W OBILOF L ¥ F. BEHFW %
= LIEEDS L(W) TH 5.

LLFRILTIRFEL CBRBVA, HREF DR F U= 245 H10OTET LS5
A=K T AT —FEOERE v+ 7 -2 0B8E, £BOWEOETIZZD—oHOBD
&ﬁt%GMm@%OlﬂﬁﬁﬂﬁﬁwﬁﬂﬁlcT%%ﬁéﬂ%.ﬁoT,:@ii&
%vbv—&w*%@wkﬁ%ﬁﬁﬁw%%i%ﬁumm;ofﬁﬁiaa,%@—or
PROZI LVHiTE, KBEOHHDE (HE) # £ LB CERSRL. OF 1), KA
ﬁ%%ﬁgwﬁmiu,%@é%g%,~Edoﬁmgﬂﬁméﬁ%iﬁﬁﬁﬁibfﬁ
(B%b. 5T, ZDOFHE% back-propagation 5 & IEEE & 451 [67].

3.2.2 HEih LFTE

7% LEFBILLY, von der Malsburg [68] , 185 [69][53] , H#I[70], Kohonen [71]
Bulof%%ént.:h%@%?»ﬁmfﬂ%,ﬁ%ﬁu&%ﬁﬁﬂ%ﬁﬂﬁﬁ%ﬁﬁ
EFRFOMIN) PHEEMI L & o HEARHNEROET L CH S, b DEFEIL, E
?wmlof&bﬁoﬁ&%%ww,@%?%?I5&%@$vb7“ﬁ%ﬁofﬁﬁl
TRDOEL ) IHATE Z Ltk s,
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CNLDETNVIZ, NI VEFLS ODD, a-FT v 2 (BEAY P L) OREE
ED—DL LTEMI B LA TES.

33: % LEB 0F)

?&b%,eowmmu,Aﬁwk@uﬂy—vwﬁﬁ%§?4>?vﬂx)%%@ﬂ
@mlﬁﬁéﬁE@N&bwwg%ﬁbfﬁwﬂ%.%vh?—&@%yﬁﬁmﬁﬁwﬁ
HEIIRTEEN S,

u; = @p[cosd — 6] . (17)

S, olo] BEFRMBKT, FIZIT ols] = max(z,0) DX ) ISBTNDB. F7, ¢
%, ATIRZ MV 2y EANREEBEDONS WV W, 0L TAERYEL TS, $hbh,

(W - z)

W1 Tl (18)

Cos ¢ =

THL. X (17) HD4; (>0) 1, 2OMBOBMEEEL TV, ZOBMEI 0 o8t
BT EDLBN,
FERROEL)ATabNE. T, W; OWHHE (32 IZWEHA) T > 7 AZA
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TAZZEDETHERNIIR 2 50T, SHEE, Z0/MSBEEOBEEIES Y —
OB EZI VLIRS,

:@&Eﬁ#?&%ﬁﬁtt&ﬁ%wiizﬁ:bDV%ﬁoT,ﬁ%ﬂﬂﬁ~yw¢
DEEGHENOAEERICET TELI L33 32l ~va Vit o TR LT,

tﬁb,ﬁ&%ﬁm,éﬁéﬁéﬂy~vwﬁﬁuébﬁf,Aﬁﬁﬁﬂix~y%%
%#5ﬁ§ﬁ&5tw5ﬁ%ﬁ@5.wiw,ﬁwmweu,kﬁwmmﬁhéﬁﬁwm
BHEETMo LT, NMARET2LENS 2. $72, 185 3~ Fot 2LTEBESL
DRFUREB L IR L ITELELTVEDT, BNETEFELVEVSIEELH2. £2
w,éﬁﬁ%wﬁﬁ#%+ﬁmﬁ%ﬁ%ﬁbtﬁt,S%%K,%@%@ﬁtﬁ@ﬁbﬁ
4f®$%%@%&%%ﬁTaa,smﬁu:n%5i<$ﬁv%&w:tﬁ&%@3%
%ﬁy%ﬁ;mmwtf%ﬂwﬂy—y%%iéﬁwﬁgmax~5%§ﬁ%u%£éﬁ
27, FIAMTZ L CBMEBETEL L I2F 207 BETH 22,

BNG A=l LOVTIY, SHOZEFOL S & BERFI/S Y — YR DRIEB DY A LIV HE G 7 2750
WIS, FEMMY, —EEICEELTOUTHIELE L 2.
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SOOI, ZOFEIREINTVEY, CORBREFEICE->T, 2y b T—2
i, ERICEAAMPZIT 2ERBKE ZIZABEONY — 2 %, BEHICERINL T
T, HEIMICZOFOEELRFERZRAL, BBTEL L5k o7

3.6 fitk
3.6.1 HEBZERCHEALAERESTEENBRSTED/IIS A—4

Y3ialb—=YavTERLLER Y VT -2 oMilai, UpBH 15(ZRF1) x 40(REH
FiE), UsRA* 1(ZRAM) x 21(BMAH), UBH1(ZMAM) x 1(BM5H) TH 2.
RREZBEEDNG X—F & R =15, Q = 0.075, 0, = 0.05, a = 0.15, § = 0.48, ( = 50,
6 =15,¢ =03,a =0.002,A4 =0.0001 &L, ot i%, of =1/{0.3+5.7exp(—0.00017 t)}
TREL.:. KBOOOMERBEFEDNG A~k r=15¢=05 & L7:. BFEEF
MELEBNT, Us BOBAEROEE Q 1, BEFEIZ10 &L 72, pv,k,m) O
FIFHEIX [0, 0.0002] D—HRELEE L7z, co(v) 1, {co(v)}? DRSS, V< N (= 10) 0
HATIMRRRED 17 0 L RTH Y AEHIZ, Z04MNE0 &2 X512 5L,
T Zpen{oo@)}? =1 %2 X ) IZEDK. CHMBBOAIRESDME dn) 13 |[n|< 10
T, BERESD1RTEHY ABREBICL B L HIZEDT-.

3.6.2 X (31) DEEHR

2\ (31) ARERBICE DL HE V- & EDATA bi(k) OFMENE) 2 XD 2. 72751,
(v, k,m) DEALH, p'(v,k,m) DEIZHERTHFIZ® oL D ELTWVE b DETSE, &
CTHRERLE ST B72012, R (31) 27 PVEBMETER S, 22T, {dv,mk)-
P k,m)}, {d(v,m, k) - up(r+v,m)} (Jv|< 4 m=1,2,---,M) #ZFRFHRARZ K
Wpi(k), @i(k) TET. $5ERK(25) (26) £V ul(n, k) = |&(k)] , b'(k) = |p4K)| &
%5,

ZIT, ANDMBEAFHKRE  ul (i k) > 0, ELDBEEELS. T5ER (33)
25 glul (7 k)] > Q/ub(nk) E%B. TokE, R (31) OEBI (v, m k) #FL,
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po(v,m) ZHFITME VDL LTERTIE, XOELK2E2.

'(k)
[[a:(%)|l
2%, pik) LT 2 EIIuI(k) FEFILLAENRZ P L EL B, ZZT, R (39) DE
TR Lo T (k)(= |pHK)|) D2V BEALEERD B &,

[=1!

Ap'(k) = —a - fIb'(k)] - B'(E) + 8- Q- (39)

=1}

Ab'(k) = —a- f[b'(R)] - 0'(K) + b4 - Q - N (k) (40)

LB, 72721, Mk (0 < X(k) <1) I,

pi(k -tk
THbH. ZZITalk) iFal(k) ZEHBL LIRS V2 ES ZDN(k) 1E, di(k) Lpi(k)
BRBFATTH 2B AN (E) 1 Lk, HEOLD, SHE e 2HKE Ealk
ELTflal=p(p<1) &L ES. T2L, & k% B OMBAE AL IS N A 5SS P,
& &, K (39) FPHRBICE LB V- L 2ITid, K (40) b PHEREE L 20T,

(41)

— ————

—a-p-bk)+P.-Q-Nk)=0 (42)
E%%. ZZWIAR) BX(k) OFHERT. S TNE) ~1 LERT DL, = (42) 225,
m’:_‘-'—?—-Pk (43)

%%, 2FDbk) 1, ANOBEICLST, % EE OMEE S ICRIZN 2 EE O
AEFFT 5.

78



F4E FEBEANOTIO-F

4.1 FE

FETIE, F2ETRELLERIINY - VEBREF VEME-T, BFESPET . o5

THYART LEWET B [74][75] [76] [77]. FLCEHEBI I2L—Y 30T, KV RTF
BEFEFSONMBAEOMIESL, A7 M VOERICHT 2 UL 2827012,

—ADBUSEBDOAE - F TCRE LV OPOBEY VAT ACEE 88718, 1o

ARRA G AE—F CTRE LCEEZIERL, ELLERTELINE I P EETETS.

COEFRBBY AT LAEEETHIIYZ-T, 22T, A\BOBERZRL, K&{=o
DEZ 2= VIZFFoNb EREL TS (K 45808).

Speech Signals
: Feature Extracting
| Module
Temporal Pattern |
Recognition Module

45: Y AT hOEEE

—Ol, EFESERERSEIL, 209h 5L oh0EM a2 UM T
Ta— NV ThHB. TOGSIE, 128 THREIL 7, BEFHICRIBEROBEDS L, 1
F0, KBEHEEFICES E CORBITEYST S, ZORBEICH B DD OmBEED
@22, £ -THOFEEMCERTE, ZRSFEEOBERSEAENLE B NT
Wh. T, ChOOMREEERT MW, EHEEE O E ORI RN
RS 2Hfad R ENTH Y, BEHHATE bR Tua L b EL LN 2.
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%5~ﬁ®%va—wu,ﬁ&mm%v;—»omﬁékbtb,m(o#@%&?ﬁ
HINLEFETLRHRTS BT 12— Th 3, CDETV 2— )ik, KIKESE R
Eﬂﬁﬁ?%kﬁ%waé.:Cfu:cw%91~w%,%2$T%$Lt%%ﬂﬂ
5= VEBRET VX o THRT 3.

4.2  $FEUHHER
4.2.1 $FEHEROBEE

RO T, EFESEEFANRS FVIERL, 20EFARS V2L, B
BH—E P45 (Constant-Frequency), B LS (Frequency-Ascending), 3 & U F 4
(Frequency-Descending) DI #47% 5. LUgEBR+8EIcT 2 0, BEH—E8S %
muEﬁﬁLﬁ&ﬁt%ﬁﬁ?%&ﬁ%%h?hFMAJ%ﬂ)fi?.:@%ﬁm&%u,
ﬁ%,ﬁ%wa@%?w%&—xtbfwéﬁ,mem%?wib%ﬁﬁﬁﬁiféé.

< DIFRERMERIE, X779 v 2 (input block), CF 7 T v » (CF-extracting block),
FM 7 0 v 2 (FM-extracting block) =207 1 v 7 TR EN S (X 465R).

[Sustained
Layer |

FM-Extracting
Block

Excitatory :> Excitatory and
—» Connection Inhibimr;/y
’:I Inhibitor Connection

Connecu):)n

46: FEHBMOEEOHE

ART By 21, CHETREOBEMIHLT BHAT, TNy N r L i
BRAIZE > THBREN S, ZoAhT Ty 2 oM, FEAIAE B . = os
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Tid, BEEBES N L TERERET MRS ATV, Shb OHRLIE =2
DR BRBRIET M8 L, OB ETHINTSY, 2BERES O Hih
DREE, EPRICERT2REE T2, HEEMBROMNIE, CFHTay » &
FM#IH7 0 v 2 OWHIES NS,

CORBEMIE, CFHLT Oy 2B FM#BHT O Y 212, WIRbER o248
BUBBES 25 o MR B B S I A 7SR I & o T S N TVWa. =nbd
@%ﬁ@%&%ﬁﬁm,&mwwm1#6w3mmﬁﬁﬁénrma.é%u,ﬁ—%@
B OMALIL, HBAREOBVEZRTIE, 2CH USRI SR, BEHIEE S 2 —
VI, Z0 kS AR R A A b TR S T B,

4.2.2 FFEURHEIEERT 20K

IS T BT S, EROBEMEIRYSZIIL TV, Thbb, ZHbOM
moxﬁﬁlm&bm,%@%wﬁﬁm?%%ﬁﬁ&ﬁ@ﬁﬁmmwwaé.H4HL
Z DML OMEE TR LTV 5.

excitator
1

2 1+sT, e\ ate -1 v

Z 1 1 o+l

1+sT

inhibitor
i shunting output
nput  integrator inhibition function

output -

X 47: BEEMREMILD 57V
Ty, T- &, MABROWEREZRT. o i3, BHIBEBROBNEEERET 255 x—4 ¢
H5.

BUSRT £ 912, COMAI, BB SISO ATE % b 2 Balh o 7 e
FELTRIMoTVE. T8I A LHRAREELT, oW, AHESEE
B & RIBOTI S 7 5B LT 1A S I Ly, M oS A48 LCAd X s
B51E, MIBOHDZSRAIIMT 5. = OMIBOHNBEE, BN CHD. =0

MO, BRERIIEIL, & OREEEIHEORS, BLURSEOB SN BET 2 -
CHBEBRB L, TOMBND oL b B RIS 2 BENEET
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ETHRET B LA HES. Iz, BEE LI OREEDSAIF LT, B 2Dk
EBH, BEUEOFFHEMEODDE Y /S BREINTVBEAITIE, on- -type D4F
ﬁ%%oﬂ@t&%.;h%E%MmﬁiC@E@E@ﬁ,hgﬁ&Wﬁﬁ@Wﬁ@FA

citatory
£ T,
Inhibitory~y =-=--|7

X 48: FRE DY F — o FIRE D —F

e
=

eeles
/

LRI EE]

DAFL, MAROBERERL TS, HOGEIE, AEICETSE057% L RFTE 12
Lo THRE SN B MPBORFZEM /S5 — U BIRMEER LTS, ¥ RITHELNTWEBEE © &
T, TNENEERBLEREEL TS,

4.2.3 A7%EB (Input Block)

ATIERI, BEBROETF VELoTHY, ANEFEEBERIEF2EE % LTuw
B. CITHEINE, FED [7] FMRELZ SES QBT 15— 2R IHR LT
Vo, ZDT 4NVE - DREIE, BRBEERSOEEICS T, SIS 4Ly — —-DQ
EEAGHFOREESEETEIETH L. oh i, REOEEBROKMEIZHIT 24t
ﬁ%ﬁ#%,%%Kéht%@f&%.Eﬁﬁwgﬁﬁtﬁﬁaﬁﬁ%ﬁm,uuﬁ@H
4T%Ltl5K,%Eﬁ&éwﬁﬁa,%ﬁ%ﬁﬁﬁ<&b,ﬁu%&ﬁk%wﬁec
DEFHIEITO—-F2dnbiz, ik y ROEILEHRELSF. BlziE, A\HO%
HY 5 EFEROHT, FEBOEALDH L WES (FM BSPFEE) 11, SFME 07
ODOEELERVPSCEENTVE. LALEE, 20k hlsosE ﬁﬁW$ﬁgm
ZTIT, TDEILEEEEY, LIRS & IR OB B R RS E L,
CDED LG OEREPEICHE T2 LA TR 2.

¥E%m,:@ﬁmQﬂ74w5~%m@1ﬁﬁ¢5K,Eﬂmo&mﬁ1y$74»
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F—THHELTWS, FITRTIIC, B/ 9F74NVT—DEHIE, NVFESZRT 40V

{AQ;

B4 49: BE Q EWE4 7 4 V& — (FIE [6])

F—#ELND., ZLT, ENVFNSRT 4 VT —DHHIZ, QREEE, BLU, QT
EU—NRT7 A NVF—IZEbNE. QREEKNE, QUEU—NAT7 1V~ Q 2 Hi
L, "WYFRRAT 4N —OHITEEI/NE VBRI, Q2 KELL, SICHDERENL
SVEHTII Q 2ANELT B, COBS QLY 4 vy —OREEHE, £ QLT —
AT AN —DHBER B,

4.2.4 ¥itE I8 (Sustained Response Layer)

R ARARE X, AJ/%8 — ¥ OZFEBESTH LT, BRI BT R
DHIFLIZ L o THR ENT VWS, TOBOHIIL, UTISETE I Bzl oT, AH
70y 7 ORNEEBBEICEUICERIL LA DEZoTWE. ZhitkoT, BFE
TR INLGERMEET LT 29R0H 5.

CDEHITT 20K, FHHEEMIEIHET 2T EOMIICHENST S CF Yy 2, B
& UWRAFARERE O onset OMILD & 5 LA RT FM T 0 v 228, EE 28+
B5EINCTBDINEELS.

BT B LD, o070y 2 2R T AL, BEEESFE LB AI
RIGH ) % B HRESEE LTS, #l2iE, CF 7 uv 7icid, RBERESOTE F
DY EFRET BHBAFET 2. HoT, Z0 L LI BERERE 2SI,
AD7Tay 7 OETIEFITWoTVEET B L, BEBEEORSICDERLTLEY =&
BV, TN, 207Uy y ORDICEREERIETI LD,
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TCIT, CFBIUFM LT Oy 2 D/, HREMEEYREL, ~oS8ME2H
ﬁbfwé.%mﬁﬁ&tléu,:nm,%%XN&bww%%ﬁ&&ﬁwﬁE%,ﬁ
ﬁﬁkmﬁw?écttiof,ﬁ&bh%.T&b%,:@Eﬁﬂulof,%ﬁﬁ%
DEBEOCEFEFTORIBEL ) bASVEHICIX, 740"y MRSIBASR, HRESZD
BahEslsn s,

COEBULIZRD X ) LEEICL o TERENT VD, Thbb, BEEMIE 285
THEMILIL, AHE,D, BEYEEIHEOTEOES S UBEROBSEEE LT
%Hﬂofwé.%ﬁﬁxﬁﬁémﬁﬁm,%ﬁﬁ@%@lb%+ﬁum<,gmmu,ﬁ
FEEBRHS D OUHEET 2RI Mo TV, ZHIE Y, SHMBOHHE, 20
M REEE S CES E R Mo TV 2 FRMES *, BRSSO HD TR
EFAEL b Dizk 327,

4.2.5 CF #H&B (CF-Extracting Block)

CF%&?Uvﬁu,%ﬁ?é—%ﬁ&ﬁ&ﬁ%%&?%.wiw:nm,ﬁ%@%7¢
wvbeW%?%.:@7DvﬁwONEkCFET%&%%%(E%%%)

ON RO, FHREMILES S, HEYE, IHEOmSO%S2ELCES LS
FBRoTWS., =DM, KEDRBEMBS O ONSET 123t LTRET 25, 20/
BB N~ LRE L 258001, 2OMDREETS. CoWloREtsL
UW%%@%E@%KEEﬁﬁ,%%ﬁu,Eﬁﬁ@ﬁﬁ%ﬁﬁlb%&éwUZ%ﬁﬁy

ONE@%mmm,%Eﬁﬁ&ﬁ@ON%ﬁuﬁbfﬁmTé.:@ommeﬁu,E
&ﬁ@%ﬂ?%&ﬁ%@iné.%ﬁﬂmeM,Aﬁ%%@%ﬁ&&ﬁ%&&%@ii
ﬁ%T%@f,%@&bM,%ﬁﬁ~%&ﬁt%ﬁﬁ@%ﬂ?é&ﬁ@ﬁﬁ%ﬁhfwé.
CFEM,ON%@&ﬁ%ﬁbf,%ﬁ@%@%@ﬁﬁ@*ﬁ%iﬂé,%ﬁﬁ@%ﬂ?é
AR B LT B,

CFE%%&?%%M@u,@Eﬁ%@%%ﬁﬁﬂ@%#%w&%ﬁﬂb,Wﬁﬁﬁé
%,ONE@&#%,%HWoTw%.?&bE,CFEm,E<ﬁﬁT%%&ﬁ—%&ﬁ

WCDARET 3.
TS, MR B R S REN I 2
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4.2.6 FM #HHEE (FM-Extracting Block)

FM i8I, BEHEFES & RERTERERS 2 b+ 5.

Z O FMHERIZIE, ZonENHEI DS, —oid, AA G LA : asymmetric-
ascending) BT, b9 —2iF, AD (3Fﬁ%’l‘“l"éﬁ)§ . asymmetric-descending) @ T# 5.
AABOREVZ, 0 ONBOBRBVIZU TV 2, BEETERESICESG L WA
RzoTV3. Thbb, AABIE, BEREARS L, BEE—ERS, BLOBENT
R ONSET IZRST 5. [FARIC AD BOBENIZOWTD, BEKTERES L, B
BB —Es, BLUBEREFESD ONSET IZEET 5.

AABERECT 2 AL (AA MFL L IR5) &, AD BRHEBT 2 M2 (AD ML L 15) 13
FHIFHFHEAE S, D, BEEL L UHHEOREEFITI TS, AA BIUAD HilaD
REWS S OREHEIT, MG EOBEEEL Y Ik, 2L T, Ths oMol
wtEEEOSMmIE, ENBTHS. FlE, AAMIBICIGES 2RSSR IL, &
BEBRIZERoTWD, BoE0rERIE, AA, ADMIIAE b2, BEEOFA,
HEIDIPAEIELNRTRS, ,

PIRIE, BEBOTERTZ2EL, 74V =N 2ICAHLEET2E, AAIIR, B
S, FERIEMORVFREEEOMIY b 0MEMAES 2 2Ty, 20k, K\
BABREOMIEY) - BERES ¥ FTWE. Z o, WHtoNEll, BEEEOPELY
bREWD, AAMRLIE, BEETEOFTIZIIEGLE .

AA Mifla L AD MiBLIZ, AEEER, BIXUTEBEST TR, 2hLsto ONSET
BACRET 2. g, BEKER, TRESOAZI)H$720, FM-D(ERKER)
BLUFM-D(AEETE) BIX, AA, ADBOWAASOH 2>, B LR TRES
PADES MR 5 X HIZLTwb, B4RRIZIX, FM-A, FM-D B0, F—oiss
HERO AA ML AD MBS, FRHIZRUSS 242 HMT 5 X5 12LTwa. oht
EH B0, FMETIZ, M&ADE@wTﬂ#~ﬁ@E#6@§ﬁFA%AHﬂD
b —FAh LIRSS E T MoT 5,

BIRIE FM-A B OMALIZ, AAMRLA S OREHESEFITEIS L3612, 20 AD MG
6, HFRBEEERTIoTWa, i) ONSET Bk 5e@ C il 5 7250, Hisp:es
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EOR/EERL, REEESOBAHEREIVIEI(RESINTVS. ZhiZkD), FM-A
Broid, Mis, BEREARGOAITHEENS.

F#%IZ, FM-D BOMALIE, AA MY S oHHIESES L, AD ML) 0REMES*
ZFIRoTVA. |

4.3 EREEER

REHEBIoOH X, REHRICEON, BEINS (T 50). FBHER [74)[75) OHEER,
FE2BETRELARERIINY — VEBRETIVEEEFALTHS.

R
h W-

Speech
_p Feature 5
Signals Extraction
Module
S\ S
WQ‘I
\.-..: gain
controller
——\ temporal
UZ]= average ——

detector

, \
Delay-Lines S(t) velodty—controllerJ
Recognition Module

X 50: REREROHE

2L, BOEF N A EERBICEETLICNE, So0bsBHRT Ty rDORy FT—2
T A X (R EARORKSERSE) OB, EESLETHS.

ZRE, WEARY RN =V, 52 ECRBERE LTWAXF Y - V0L
2, B2 EZH»bDTREL, Eo/HETY, FFINE-7/37 — U HE0nuhs
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ThB. Thbb, SRRTTY 0, ERIHTOREENIKLEES L, MK
LTz 2 nEEEy FRBITE L2 ZoTLE .

ZCIT, FETIRE S0 TRIBRIINSY — VEHET VDS D, BT ay 7—o5H0
BESFEEZPOLCHBALTNLZ EITT S,

Tk, =78y 2, Us, UJRRDHME SEFHOL LTS, REBORENL, 1 BE
T, 257+ V= MEREHEL, 2RETHEERE#NETRY. 2L T, BEUET
H5HIERBIX, EEXENTS. ROFHILIE, o7y r—ofotEEd, SEET
1T% ) UpRB~Uc DML L, HEERINEITER ) Uss~UcsBORERIZAHTTHEALT

ARG

4.3.1 UpB~Uc BNDiERL

NS OL /71X, CF, FM E&, FM TEOZ21IZ4hN5. Zhb=21%, Fh
TN UpRBIZHFNZ AT ENE. K51 1%, FEMEEHIS, —D0R&E T O v 2 \DkES
ERLIEDDTHA., RProa0AL91Z, CF, FM L&, FM TROZ205#iIzh

Us1

N N

51: HFEIHHIER E R 0 v 7 L RS R

ETNUpBLDRLZZEIIATIENE. TO=ZDDWEIX, Us, UsBIZBT 2P 124H%4
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FM-D

UD rM-a
CF
/a/ [o/ [/i/
D ——
direction of
propagation
K 52: Up/@ LICBE SN/ Yy —  0f]
TEH5LDTH B8,

UsiBD—o0 S MfdE, 20 UpBLn=Z00HEDbDESZ RTINS, 272
L, —o0 S Hifan&HE L OREAERIE, £THUCKHERTH Y, BEoF UBEEEE
TH5.

T, BEGREEIOE TS, UpBLEI, EOXHIEHMBREINEPEHBAL L.
CF OB, EFEESOBEFRSD7 )V~ b OBZEM/$F — 124 T 5. 2
LT, FM k&, FM TEHHERMOHEHIZOWTE, FHoBEMELEHRI OrZER/ N7 —
YICHYT S, chbolihds, U LicEMEREhEE, H520X)I12%%. LA
L, SOLILRBEMNY—Vhs, Be2BECEHTHINT S, 22V ll>RE
EXFEPVITEILEN S S, Iht, BEOBRINEFICE>TEILTAHL ).

TFo#EINE, BEE—EES (720~ ) OFEEMEOEND, Z0#OF
BN E%s. 22T, BEE—EES B T4 CFHEHROB NN U B ETRRA SN
Ty —vEFEZR S, M531%, BEFEOEE /iea,0u0/Z AN LIS3HED Up/E L To CF
A DEEZENY —  OEARTH 5. IPLH0H05 X )2, FREIE, 74102 MI
BIXEWIZEGE > TV RBEDE W, T, Jo/&/u/DT7 3V MIBEDEWIZIIT b
Frchs. -

BERELEOIE, R(1) %, BEOWEHOL ) ILEFHLZHEMIIRETH BN, I TRERT S,
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X 53: BH /ie,a,0,u/ll3 57 + Ve FMIE
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BLONY —2) OLBT NP, BHCH LTHBENE Lk, 2hETERT 2 S0
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BRI o TRYVBETILIC Lo TERENTWVS,
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MRLD A TG OREAERE BINT 2L ELD 2.

TIT, RIERTEHEMD I 21— 3 VO, Upl~Upo/B D BB OIS 0 R: A48
(Eﬁﬁﬁﬁﬁ)%ﬁ@ﬁ&h@liﬁ&%bt.H#Bﬁ#éiﬁuguméw—o@sm
Hmil@%@%ﬁﬁﬁﬁ@%1mwﬁﬁ#%wlb%%wﬂ%;5m&ofm%.it,
Ui CHllLIX, FIB D SHBLOHNDMBESNEFET2RE4 T35, BHELBE
&wlﬁm,kﬁ%&wﬁéﬁﬁéﬁcfwa.U@E@ﬂ%m,%&@&&éﬁ@m@#
bOEFEFTR-T NG,

:@l%&%ﬁt;of,%qgwlﬁws%mu;ﬁ%mmmﬁawi5u,%~
7ANT L (BEBOBECE) EEZT 10 b (BEEOBF) SR LCEET S
%%Km,:@%~%Z7ﬁ»7>F@ﬁ%ﬁ%?élkm&%.it,mmm&@wl
IE—EZ T+ V= AN T V2L X, BADT V= b 2H £ 128032
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Us1 00000 00000

up
S

frequency
54: Upl@~Ucyf& T TORREOFL D B EE 18 OFE & Eik

HoT, FBRTHO U BT, BIZIE, BEF/o/l/u/D LI, E—E_ T3V~
VEBEEL, 2o BEoBEOBE T, FE—EZT7 A VTV O NEDEIC
LoT, UnBEoENENFIOMIEED S HEFRKEL, BORFOFFPD 252 3%
LEEEND. £, [a)/iD L) IE—ETT 4 VTV b AR BB AN S
A2, EADT7 AV MR LT, Usy REDRL Z2BEEMNED S ARG T 5.
2%, ZOSHBOBTITENEDENS, BRORXFIOFIFDP) 252 5%,

U RRIB D EZEE S DATEZT TS, HoT, UsB0, % M4
DM, B0 S HIMOEDEOEE FREL, TREEIHELRATS. A2
X, BE/a/L)i)iciT B UaBLEORIGIX, EXEZ 7+~ MIHET S S Hifao
HONEDRLZ S, U TR, COFRMLEDEEZFINNIC/a/L [i/Z&NTHI LI
5.

UcolB8 D CHIREIE, UseRB D& O AN TR, BEHEHATANDOETEF/ %\ (B
BEAIZIZEATYS), FHEBINEED UnBTETTA. UsBEo CHlfaD, B
HRIOHESHEROE S I1Z, EENLZAY—F T o HEO—DODEHEOBEE & 13IZF

—DOEIIZEIINTNVS.,

WEEVPANENRD LIRS D SHMITERKSZRT IR S, Zhid, thﬁg&ﬁ@ﬂ@@%ﬁ
& LT, AJID onset X offset IRIGTZEFEIMR (L] EFETSH. LAL, L26HTRzL HIC, Al
6umwqumm Fa0 ALFOMBLD S B, 75% b OMBLHHEE ORBUC ﬁLTLﬁﬁr%T?kﬁ

LTS, #oT, ThHDOSHIFAD X HICEBRRIS R THIRPREL CTOREARATIR 2V Lk
Wy,
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4.3.2 Ugs,UcsEDIERL

UssfE, BLTURTIL, HEFEORBIATEbhE, Ihb 0B, Biklas
FANDIENEI% <, THMEARNOARAERSLN TS, UpBo—o0 S Hald, B
D UcBDH T %, —FEOBBMEAROIEE b o TADNEZITIRoTWVS, = OREY
HOIEIL, RESELVEEORMELINIEIBRESNR TS, UnLBo 1 o C M
HIZ, UssBDREDHIE LOLTHSHEE, S DA ZITRoTHE Y, HEFMEE
THANT . T UsBD—2DMIAEICET 5 CHIlaOMKIT 1 ETH 5.

4.4 FH&

FEEIZOVWTRE, 34HTRELALDDLIFIIZA—TH B, 22T, ThEE2ET
RELLBRIINY — VERETVICE) L CRBALES LT 5. 272L, 22T
REDFEBEOBRICOVTIRFEL (MNT, BERRHEOAERTIEILTE. Z0¥F
EOEREDFHMICOVWTIE, £3B2BEn.,

FIZDBRAEHIC, FFREICASTTy 7 (6=0) TiToebh, MHOYTTay
I DAIBEETDVTIE, AT Uy 7OANESLALBESFOL S CEFINL
EY5. Mg, X4v7uy 2 0&ME0, BT A—#FTREIE, c=0& LT
RIZLZT D, BIZIE, 24> 70y 70 SHIOENE, ufy(n, k) 2EIZ, u(n,k)
EERT. T, COANBEEDBEEIZOVWTIE, €TH7ay ZIZonTRLETH2 & L
TWBDT, 7uy 72X THRFEIEThTHiR W,

72, alv, K, k), p(v, &, k), a(v, &, k), b(k), 7§ (k) 2 ZNEN, a(v,k k1), pi(v, k5, k,b),
a(v,k,k,t), b(k,t), rf(k,t) TERETH. ZZI2tid, BHRAF v TR ET

4.4.1 HEMBESOEH

RBEEWRIZTH20, u(nk) X470y 70 1B, %kﬂ@ﬁ@ﬁ.qz@s
Ml L 5.

23T HRAN LI, ufy(n, k) OFEUTTESES DMEE a/(v, £, k)(> 0) 1, ai(v, 5, k) =
NVEBRTRIOE, CoOFMEHERIT, BEOBMELIZIZ%S L LS.
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{CI(V’ K’ k)}2 ‘p[(l/,/ﬁl,k) ?%éﬂé' ": : L: pl(l/,/f,k)(z 0) ’ C[(V,K;, k)(Z 0) Li, 'E‘EIL&L

MEDBEZROLIEETH L. ZDp(v,k,k,t) 1, FEPHEF, XL EHF SN,
S OEBOFMER, THNEREDEERDOL TS (0 < pv,k,k,0) < 1).

Ap(v, K, k1) = —ay - filb(k, )] - (v, 6,k t) — po) +

61("7" k7t) ’ QI[u?/(n’ k’t)] ' UOCI-—I(V + 7, H’t) (44)

I, au(<l), pp<lid, HXIEEHETH 3.
COEDHT, B filz] X, BEELRETLH

N (44) OE1EIZ, BEEHTH 5.

BT, RTERINS.,
1-¢ (45)

I e T
(1) TH 5B, 1%, B filz] 4%, o BNEDBREDEIZ L o7 & X 1280013 2 7

TRETIEEHTH 5.
ﬁ@@@%:ﬁu,ﬁmﬁf&é.:@E@%ﬁﬂmhﬂu,ﬂﬁmymmﬁmﬁu

Y= F eV (FF BT 28%) ITRIThBICIE 1 2BLY, 29 TRiF S0 2 K

TH5.

% qz] 1%, BBILAE—F 2RTEHKT, RTHEN 2.
Qi

Tl =
QI[ ] Oq + T,

(46)

CCRQR, ERET, MLAY-FRRETS. oy 13, B qls] DBHERBET 2

EEHTH 5.

>
—

4.4.2 SH#HIFID/NZ - BEIREDE1L
B rY(k,t) 1, 2470y 2D SHMONY -V BRMERET 2EKCH 3.

DEHIL, TOWHFMTEREE OB bk, ¢) 1 CTEIEL, bi(k,t) DUNSWE X218,
ri(k,t) SANE L, bik,t) BIREVE EIZIZ, (k1) bRELL B, Thbb,

bk, t)
0 — P ,
nikt) =Rt

(47)
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S CWon 1, r(k,t) DEMEZRET LK TH S, 34MTIBRRELIIZ, oF
BREREFEOMMBER CRIRELECRELTHE, EESETTIH-T, 8412
NEREIZLAFHFEI L. T, BABHAXDNY — Yk EF T 2BIZLEL L
5. 7KL, ROFTEBEYI2L—-varTR, CoEKF—SEICEELTEE ST
V%31,

44.3 S#feL VMIREOKESEROTH

S ML L VMR OEEFIRIE, 20 SR T 2HBOY 4 XITabEThEL
35 (OB S MBOTOBEERL ) AEVEE). CORSEROTHIILTE
a(v,k,k,t) DEZBELSELEILL-T, Tbhs. BEMICIE, 20 S HilaoEE
BARFEEOELRRENTVE NS -V /I, %5 —2HEUEOESD 2B
a(v,k,k,t) 2RI SES. Thbb,

Ac(v,k,k,t) = o - fili(k,1)] - ((v) — a(v, &, k,t))
-wwm¢y¢w@meyE@aﬂmm&m@@wx@y (48)

ThHa. ZOROE—HIL, EEET, u(n, k) #2—FEVIZBIZNE o7 Eizid
a(v,kk,t) &, ROBHBICHEZT, ZOMHME o (v)(> a(v,k,k,t) KEESES, &
DYFHE ci(v) 1, |v| BREL LB TNEL B2, H—EHD(< 1) IXEFEES 1k
BT AERBTH S, B¥ £ | REEXZRET2HET, X (45) LA—T5 5.

K (48) DEZHNE, alv,k k,t) ¥ BHESLIHETHS. ZOEDFD E(z,y) 1, 1 &
y ORIZ—FDEE (0 > 1) UEOESDH 2B ECEDERIMY, 2RI 5120 21
LB TRATERINS.

Elz,y)=olz —0 -y) + oly— 0 - 1]. (49)

F700d, (v, 7, 85,0) 1, a(v,k, k) x Ul (0 + 71, 5, 1) BEFALLIAEE R L, KotoE
BEha.

a(v,k, k,t) - ud_ (v + 7,k )
ul (k1)

3%@%@8%@@%@%@@&%%,%%f%ﬂy~>um&fw%uk%<L&wmnu,N5x~y
oL IEZEL TV THELEL W

z1%’1—1(”77’1’K’)t) = (50)
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BRRICH(v, k5, k1) 1, a(v,k k,t) x p(v, s,k t) ZEBEL-EEEL, ROXTES

ns.
a(v,k, k,t) - pi(v, k, k, t)
bz(k,t) )

IS IER (44) (50) DHFD uly (A +v,5,8)  ud(R+v,t) TEESHEIL, =10
BEORIT S,

ﬁ](l/,ﬁ,k‘,t) = (51)

212, ZOVIaL—Ta vTCHEALAEZERTOY 20%y T — ¥ 4 X5

Layer | Number | Size of Cell-Plane | Sizes of Connect-
of Cell- | (f-axis) x (7-axis) | ing Regions of Cells
Planes (f-axis) x (7-axis)

Up 3 19 x 181

Us: 10 19 x 181 9x5

Uc1 10 11 x 93 5 x11

Uss 15 3 x93 9x5

UC2 15 1 x 49 o x 11

Uss 1x25 1 x25

Ucs 1x1 1 x 25

k2 RBPEBET O I2DR Y NI~ H 4K

AFFEOHERE [HB] , TAED ], [&wa] (#n2N. /aci/,/midori/,/kiiro)/ THE
T) &, BUAEBEORE-F C—ERIREE L2 00AEFTIEALL:. —0Bs
¥, 77 L a—=%I8& L, SUN-SPARC-STATION-2 2B\, 8kHz OH¥ v 7 1) v 7
BT A/D EHe L7,

Ch%ﬁ%%Q%Tﬁ%Ltkﬁ%Kiof,kﬂﬁmk@%ﬁﬁﬁﬁﬁﬂh~wmﬂﬂ
T, BEANRY MVICEBL, SR 1 7 L — ADOBBES 1msec & LTAH SR
&I L7, BEHEHOAS (NbEHHMEHOHT) TiE, 17 L —2A0BEEY 10msec
Ll FBHMTIR, ZoX ) UTHER L 3SEOREBEOTEF — & % ES1 & &
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KT YT ARBFTYATAIRR LI, 72720, EREE(T2IDIEFAL YT Oy 2
ﬁ,LT®%77mvﬂmx4V7nv7tﬁcﬁéﬁﬁ%%03waé.:@?E%m
FICIE, BEFAEIITEONT, UpBD1Y — VEHA Y~ F i3 20aEIrEE S hT
Wa. ZRLEEDD, K47 085 X—%0, 13, FEHEDIE—EICEE L2,

RRAMTI, £70 7 OBRIHT 2HEEEED D10, /%5 X— 5 é(k) 1328
%E¢@ﬁ;0%¢é<%ﬁbtﬁmm3@m%mé<LtyEwsuégﬂy—yﬁm/
ZHTBXL 0T 0y 2R UBE UBOWHEIE R LY. DR, HEFE/ao0i/ASATy
SNIERDBERBOUENEERL TS, CORPLSD2 LIS, UpEo i
70y 7 OUNEZEMBELZbDICEoTEY, EEEEOEEN—SRS (CF), A#
B EABS (FM-A), BEBTEES (FM-D) D=2 0ES8A%E SN T2 D85 5.
U1 BT, 4D7 V= ML ST 2P ERD 7 + V= r F e h X o7 d
DI ST 2D D, RUUpBLEDFM ERTRESCRET 280 BoNns. 6l
i, B85 D UqBOLEDPS—FE OMIEEIR, BE/a0,i/0E407 =y MR
mbfwé.:hmﬁbf,U@E@L#%@%Ewmﬁﬁm,imﬁ%kmnxiu,%
—HEIZT ANV DHMIIFIST 2%, £ERLY L5 x1—¥ ré(k) Z/h&EL LT3
tbK,MHW®@&07¢waFK%EmLTw5.MMEFMp&%mm@uUKK
B3 ML, BEi/oi/ICFUST AHILS 233, 2 LT UsBTIE, HBEE /a0i /120 S
SHBATUSLTWA I DGR, IORBRE, KYRFASEBHMT, SHEs
POBERLEEH L L THEL CORELERERET 2D HENICHEE L Tvoro
EERLTNES,

RIS, BEFBETEDELHDS, KOS ODHELLHAREL A — F Tl o 7%
ﬁ%%%vx%AK%%Lﬁxéﬁﬂy—yu,%ﬁﬁ%ﬁ@zE—Ff%otiﬁf&o
7@.@56@,$9X%A@$%Kﬁﬁbtﬂﬁ~7k,%@%Kﬁ(%ﬁﬂy—ywﬁ
ftﬁTé&ﬁ%ﬁLTm%.:@EM,ﬂ4V7U97EWbEL@N&—V®5E,CF

WADHEIRLTRZ4, CORNS, EEHHEIE, SEEORRESEE <87, R

3%&%@5%@@%@%&@&%%,%%T%N&—yum&rﬁﬁuk%<L&wmbm,Nax—&
o BEZLTWTHELE LW

33 BigE aoi/,/midori/,/kiiro/ BT 5 BE N /a/,/0/,/i|DHEDT, &I TR HUSOREIZoNT
BOS$ AR 1 sk _EAS o Tuvazns,
“%@uu,@56&,%ﬁ%&%@&ﬁ%%@ﬁ@%@z#—w%demmeoxE—FKAbﬁfﬁ
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aoi” "kiiro” "midori"

/a/  [o/ [/i/
e

direction of
propagation

Bl 85: X470y 7 DFEBENY — L iz0bF 2 KiSE
@ﬁ%ﬁuﬁﬁ<liu,%kuDwmmM@xH~F%%%waé:tﬁ%#5.é
HiZ, ZORBMEIIL, FIEEELZIOE TS,

4.6 #E

%&%&%k,ﬁﬁﬂ%DwWMm%ﬁmttﬁ%ﬂﬂy—wﬁﬁ%Tﬁméht%%
%ﬁvx%A%%ﬁbt.cmvx%Au,%@:owﬁﬁwgu%&éﬂrwé,

—Oﬁ,%¢#%,k%ﬁﬁ&gmi%ifwﬁ%uﬁ,ﬁé&%ﬁﬁﬁﬁﬂﬁﬁuﬁ
ATERRLTVS. COMMEOX 7 — Vi 1/8(t) REBAIT 2 LI LTn3,

96



Standard

pattern
"aoi" "midod" "kiiro" "aoi" nmidodn nh‘irou "ﬂoi“ "lnidod“ "kﬁro" "aoi" umidodu kllfo
— — s R — easvese [ o sessessers — — -
1 " » — - -t - 1 —
TOnd T T N T - ™ (ot -l N ry \ 1),
e mra ¥ Y 5 . h - —
S —————" Y m n .
o TR p—— N T y—
- AL - —-
[T 1 i I -
™) Y -
Jr i AN, Yy A AR
4 n T n . x n o a— ——
bl AU PYS— T m s AR, o N  —— T S—
—— A1k i m i (¥ S Y n - re—my
S e 1 oY m—— I T o = Y Sot— T S——
— L______:n.- ) rTET - - (] o—na_
Temmm_ e - N N T n [T = ) n -
_— — ~ m " m
aoi"
. "¥__~_—,—— Py e e
kiiro m ——
'midori time
(a) Responses produced by fast patterns
Standard
pattern
aoi” "midori" "kiiro "aci" 'midori Kiiro "aoi 'midori kiiro" “aoi"  "midori kiiro
TR s EES———— MR = eemeee ceccsercsscasesereans - ] —— S0400teR SOOIy
L 1 L S : : ; 2 LA S . 2L 1 SR, 1R
B | T R T T R— M
— ) 0 Se—_ | —— X" L - L
n 0 L - Do L R o mml AN
s L T it o L
R LA SRAN — R A, 1. n A, LI ry
—R T TT RGOS W R —— 1 L T T T—— Y —
— A1 e VY S T —_—
—m AUl Rt 1 T M— AN T T — ",
P X W E—— T X Tom— (T — T Ty T B |1 — . T — i
Y _w__ul_lu_-___xu—_m.—mwl__hn._‘.m]_%—&_—-—”'—, Y S
MM*M—"‘—_EW"* T T R— T S—T T B——— 1T i—
¥ W l--——--l.u—l.-—_’___k|~__--‘——-—_-u—-._l—u_l_-_.--_-]L..._—IlII —
_— : = _- J— . .H:—_H}__.-‘_ﬂ.———u__ LA S LN
p——x — Y T e, VT Y™ A o At tw 198, ™y T
"aoi" -
Wi D e
kiiro p—— e — B —
midori time >

(b) Responses produced by slow patterns
4 56: LHEDFETHRALZAE—F TS HEFICHT 22 FA0HH
(a) & (b) 34i, WD LA A 70y 70 Delay-Line DHFID S b CFBRE—E) K
GFEL, TRENMIMNIET 2V A7 20H %% T, T, Standard pattern 1253
% HEEDEFMEA, #4127 Standard pattern 12313 2 BEE OB E ITFH VT V1B = & 4%
5372%. BRI (b) @ Standard pattern DEAIZD B /aci/ DEEIEN, Standard pattern
DEDLY bDR YRV, HBOFTIRELZoTWS,

Y HHLDH B & V) BREHMEPORT WS, 72k 21E, WG, B
DREDHENOEA TS BHBAFRET 5. $7-, ERICIBEN—SB IS
SHLL RODPoTWw3. Thbh, ABMEERETIE, oMM SN S8 055
E%%%%waéﬂﬁﬁﬁ%w.:@li&%%#%,A%wﬁﬁﬁﬁﬁnkzum,
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BT o R &, M SINHFRT -7 P 0RBB T O LA B LIKELS-. LT
BoT, CCTHRELIZVAT LS, BN ERBEOZODEY 2 -V THE SN
TV,

EZORER, ANHOBRRINS - OR#T 0L AT, BRFINY — U hOL45H
DB R TR TS L L ZORMERHICHRL TR L VI ETHE, D
&, BRIC13EEFE 2 ETOIRNRL., ThidfIziE, E—-VAEFDLIHIC—viEE
DOHFERHRICEELERISSINIHETD, BRLZENL R, ZOAY—FIZEDLS
TERICHRITEZZ RS, BHITHAITE L. ZOY AT AOTHBBIL, 268 TF
LI, ALXFELY P TRESNTWEYS, ZOMGEMOLORE S/ —
oy b (B BT ORIZEW H DSEBNT -V ERW T O%IZEN B ASRE 8y —
V) EEMEAEIEREZT T THIELLRRTE S, /4, EFBT Oy 298,
FA7 =B VP EL RO, FFHRIIRRL TR P oL ) BER Y —
THoOTHELSBHRTE R EHoTVS,

CZTORMERY 32— a TR, MIEZEEEFEELIMT 2o TWEWA, 2
DFERIL, COYRT LY, TREFE T IEFECOMMICHEEND Z & (il
NTEBEVIBNTALEEN WO L2 RE T30 TH 5.

DEDZ ERDL, ZCTRELLEVAT AR, ANHOW OPr0EFEMEESFHT
& BRI E o TR A DH B L3012, EFBEHBTFEL LCOENLFRIILS
EEZLND.
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EHE BIF

HEIEFRZBRI AT AEHET BN, TNETRLSLOEFAEBRT LTy XA
BIV, BIUMREBETVOIREENL. Tho0% 1, FFEE ORI
R5 27012, EEFESHOEFBOBNIIEFOLERETIHICE oC, BiFfE
FERBML TS, Thbb, BEHERTER T2 LICEoT, 2ORMEREIZHLL
T ZOEFRIEE, WINSEMEISE BN ABICL >TEREIATVE,

%, NMOEFMEICHLTRINETICY, LBERMTE S OFESS  fFhh
T%t CND OFREFRDOE 1%, NHOEFLEA, BMEIZHR -7 BRGLEC
B2WZ EERBLTWS, Flzi, EET FHROBEMEICELTIE, X0k LB
DBRERINTVE, §T4bb, AVEEDS K, 20OMEBOERE M SN o7 BTk
TOEBEMEINT, LIELGLT, ZOMEORICKIBEYH AN -8R, &

DEFEL, ZORISKRAEESFRICAEESNDL LV, S0k S %, HEMEIHET
BRI, Elman HAMEE L - HEEMBEET )V TRACE 12Xk T, BB CSHETE 2
TEFMOENTWE, H5DEFNIT, FEFANRY MV (ERIIZEUNER) %, s
MIZEMRER L T LRBTARRER TS, Thbh, BHEES ORISR
LT TREAL, EFESTOEFBOMGERMELEELLY. COTFLTE, &M
RORMELEOLT V7 L — b B ME S I B BEEICE<O N, EREE0D D
WLREEEDMRS 5 VIIRETH D L VWIREDEIIT v F V7 255b NS, L
L, COFERINTET V7L -t OBMES, BEEATNED, SHESOBE
@ﬁuﬁﬂ?%:&ﬁ%bw&wiﬁ%ﬁﬁ%ﬁénfwé.?&b%,%ﬁﬂ%@lb
Ew@%ﬁﬁtbf,%%%%%ﬁ%%ﬁ%ﬁotiiﬂﬂb,ﬂo%wﬁﬁ@%tﬁﬂ
TBETVAEF TV

EHXTIZ, coANHOE FRMECHT 2 CEEHMRICES T, EREREES MIC
DWTHIZE LR EBNT. F28 TR, SEDROTREL S, BRIy — L mT
ThVERRL. FEIBTE, BOBRIINS — VEREF VOLEFELER L.
LTHEAETIE ,;@%r»%%@@%ﬁﬁ%tﬁ%bfﬂ%mbt.uﬁﬁm,:n%
DFEREBRIEL, COEFVOESB L UBEL R,
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F2ETIR, \HOEFMEICHT 2 0BENMRICEIN:, BRFINY — VEHET
WVERELL., B LAOCEENARIX, FHi/wa/L /ba/DBBIDELD Y IZONVTT
H5BH. ZOEH /wa/k [ba/DEFNIE, FOT ANV OBBREENEELFISNDIC
%Y, [ba/DFED wa/ k) bHEBBTE. LT, Z0/ba/BEU/wa/DT 4= b
BB DOBERE T NBHIZ—EIZ LIHE, SHLE0BMELE LBAITE/wa/
CHESNBEEAWL, B2, BRMEERETHE /ba/bHEENBEEAIHT. oh
EAHD, BEHORME,NOEFEELHEL, TLEFHP ) KEHORME2FHL
L2 OR# LTV TREEZREL TS, L) RARICETE, BRI —:
DAE—FERHL, ZOAE—FIZLoTANNY — V2 FHA L LA kT 2%
BING —VEBBETNVERRLA. COEFTVME, —2DAfvTuv sk, —o0H%7
Tuy I PoEEENS, XA YTuy 7id, BRIINY VR BETAZEEZL, 200
770y 71, BRIINSY — VDAY —F (fBiER) 2 RET2%E2 TS, £7uy >
i, HEWEDS v 7 {F& Delay-Line *x AIBL LTHOREE Y b7 — 2 THEERESNT
W5, ZITid, ZOREARY b7 —2%, Delay-Line IZ & o TER &N -BZEf/ $ ¥ —

DEFIFERT S, ZO=207 0y Z7IZWTFhbE U LTW5AA, Delay-Line
DING = MEIRAE—F OWARLZ>TWE, Thbb, LTodr7ay 2 RUHRD
A A7y 7® Delay-Line DAY —F X, ZhFNE, &, P, IBREILTWD, B
RISy = OMEERIZ, ETOV 770y 20 h0EZEAP D ICEHISRE. AN
NG =V DHBERIPFHEN B &, Y AT A, £TD Delay-Line O % EE)HIH L,
A4 70y 7D Delay-Line LR GHET 5755 — U AUEEN Y — 13FEAF < & 5 12 FHAL
LG HRMT 5. BHEMY 32— a U Clt, BFESHEMLAELRERK N
BXFNG ~Y D) BRGRFINSY — V2 o TEZDEER T L. ZOBRF|I Y —
Y, WINRLZODFENY — U THEEEN DD, FXFOBMEOLSEL>T WS,
IR, BV T OBKIEN W ARE D0, G0 T OB%ICEN W AR08 ETH
. INLDNY -V REIBTRELLEFFRE X FE>TET U v 2 108B SL 7214,
NG DNG — VMBI UT DREATZY Lty — U R38R L, 28, =
DETIVIEZOREHBHEICEE SN Z L [BW D oK@y ‘I 2k2bn | &
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FﬁwTPG&KEWTTﬁ%ééwj%E%Lt.L#L,:@?Z%Awﬁﬁﬁﬁu,
RERFUS S — VA SNEO TN B TIZ 2 DM BEHSENL . i, BRFS
§ =¥ O—#%* Delay-Line LICBB &N, ETFOH 770y 708s bans e sl L
ARETI O TR SN2 72010, HESEND 20 ThHE. oT, HEA
RAVCBIBIZET BRERTING — VAN ENDE, ZNITER-T DO LIBLL LS,
RERITH, YATA0HALLT, 20070y 20MN0EAS X FHERALTVS
DT, ZDEIBHEITBVTD, ELVREEARBONS. L L, &)ERERO
PRVEERAHEEERTILENSS ).

FIETI, LORRIINS — VEBBEF VOFTEEELREL TS, SRETIED, £
 OFHEEBIC BT 2 EFEDSRESN TR, BRSNS — ¥ 038 12132 75
BRENTVR2LOHE 0. FIZIZ, #iid ) EBEERRETS L TE, BRIy —
DECPHLEZEITE—DODATI)—LEDER DR, AFATREICS 2 2 LT
HL. TNIHLT, YOFHD, BOBFFHVTVLETT, HILIHLbhD = L
MCEREBRERA T LR, —RIZALHONTVS, 57T, ABOBERFS
Y- vEBE, S VEELTITHIACTE B LEELEG. SISH LT, Biin L
B, WRHICERT2REDT TV RENL LD, 52 ONEANNY — 2 ORt
AT EPR R T B LT oC, BT ANEDFTY— 2 HBMICRR T 2
ROBIREN. LAL, ThETo#En LEEIE, BRSNS AITIES 2 (@D
DD, RAZEALT BERICONTIL, BEOREELTLL I BB TE2L13=2
&#ot.%:f::fﬁ,%%6ﬁ%%bt$i:7:buvﬂ%@&%&ﬁb,:@
FEEBRT 2FEHIC L. COFFEL, —~BEREE LAY — Y OMBRRYE, 52
—REDEOBEIRZOEBEEEL 2 LTRRHT S, 29 THFE, ThiE
ﬂb,%t&%@ﬂy—y%%ﬁ?écaﬁm%é.C@i5KLT~E§Et&&én,
FRFFSNZRRITOVTE, SHLEC 2 >THBY, %ICEEI T b o TEE L350
MBHREAVNE (o2 E LTY, ZORBERRTESD, TNEPIRIE, BRTETR
ﬁotAﬁ,?}Uﬁfiﬁ?%iﬁmﬁéa,Eﬁ%%gnézt&<%ﬁ%%izt
BHRD LI EVIELOBIICLS . 8512, ZO¥BHECH, SHROZE

[l
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