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A Consideration of Self-organized Phoneme Acquisition Model from Continuous Speech
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It is unclear as to how infants learn the acoustic expression of each phoneme of their native languages. We use a natural

continuous speech and build a self-organization model that simulates the cognitive ability of the humans, and we analyze the

quality and quantity of the speech information that is necessary for the acquisition of the native phoneme system. Our model

is designed to learn values of the acoustic features of a continuous speech and to estimate the number and boundaries of the

phoneme categories without using explicit instructions. In a recent study, our model could acquire the detailed vowels of the

input language. In this study, we examined the mechanism necessary for an infant to acquire all the phonemes of a language.

As a result, we showed that the acquisition of an unstable phoneme was possible without the use of instructions.

1. [XL®HIC

fEE RN, HHEFFRETAEELTWAETT, #THE

FEDOTHREME T AZLNTEDIIIRSD. EhDEFEES
X, XIRERDEFEOHEMRIER (RS EOFT RO
) LWL ThoHL 2D, Fox DRI,
ZOIHRENOBENT-E RN DA =X LEMRPIL, &
S AN IS T 52 TH S, BATHIZETI, FHE
T I D EHRESOBRIENITOILTEIn, ZRHOHFE
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T THRAIL, BRcEEE R OANIIE, EhOFRARE 1%
B L B CAM L FE T A2 -, FRRROEEIC
VB EF SR OMEEE EICBEL TRFIL 0D, ZhETIL,
RET IV EAE > THEMGEE O A AGEET =D, AAGEEAD
FE IR RE S RETHHZ LA R LT=[Miyazawa 2010173, =
DET MIFE BN TATIOFEEIRE T IO ENRE
< BEOFBIZHEL Q. T TAME TR, 2FHEEE
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21 BEZEORBEARROERS

ENIAE% 6 » A UNICRERED RS OFRBIGE 1 2L,
12 7 AN HEOFRBIRE %8535, M oFE IcE
W, FLIRIF ta/2 B/ da/ F T2 L3285 F IR O HY
B 3 A 2 28 CEDIEN - TRY, i —ltko
FPEy M 2 Sy DT NV —T D, fta/ B UYda/
TR HIENTEZ[ Maye 2002]. ZHEDE A6, FLIE
VLA D E T OFEE O FBR OB oA AR AL TR
EFEOTHEROFE 2{T> CODBEVI BN RES .

WolED T, FRRERH IR IS LD LRI L H5.

22 BEHRFEOERMETIL
ORI HRTT DT T u—F D—2LL T, RO FiEESE
EFALL, FAHROMEE OREH 21X, ehomE§E
EHBEHRDONERGET DRANHS. BI2IE, F2,F3 & 4F
BEE LB A~y 7 BI85/, 1/DOFRB[Guenther 1996],
F1,F2 K O M2 R BB L L AR A AT T LK
AR OFFI[Vallabha 2007)72E B35, Zhbik, il
RLFEIZL->TERBEA OFROBRITRLIILTEY, FiF
BRI BIT A ERROBBEMZRL TS, L LTI
T, HEHROMBUEE SEHI SNy b, FEOEFH
DFBDT=DICE RN ST R EE > TCWD. ZD7
B, LIROFEREI IR TEERE S CThHL RN S 5.
I TH AL, KBRS AL, EOBERE E T I\ K
BRIV EEET NVEHESTC, SEBEAORERROKEEE
ROBEREBRZHRIEL TE-. Fox DT VITH RO ER
ML CEHRP T — OO EHEETHIENTED. AT
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IRIERE T NDE R [AE O R E KRBT A LN T,
Fx 0T NAOFEBEREE 118, eEFOBVHUREE IS0
DREERIER[ZRIF 1972123 2 1RT. KO in MERLE-RE
i, out MR- EHRE/~RT . others IXBREE LIAMTHE
NIRRT lel /ol Jal DFBFE R E\R Y, Fox DET VL
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inNout__|i e o a u others

i 56.1 23.7 4.5 0.2 6.1 9.4
e 9.2 79.0 0.4 0.8 42 6.4
o 0.9 1.6 66.1 8.5 54 17.5
a 0.3 0.9 6.7 71.9 20 18.2
u 9.7 14.8 4.8 2.7 41.2 26.8

£ 2. A ORERIE R (%) [Z 1972]

in\out__[i e o a u others

i 52.0 0.0 0.0 0.0 20 46.0
e 4.0 70.0 3.0 12.0 5.0 6.0
o 0.0 1.0 58.0 11.0 25.0 3.0
a 0.0 1.0 0.0 57.0 20 40.0
u 10.0 3.0 1.0 1.0 53.0 32.0
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W T 72X OIEEE 15T 11 ES TER) o7, [Miyazawa
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B A5 D722, SEL 727 T AS TR ARLIZ V. 2R
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TR RICIIT DI E T 72 B B MO IR AT BT 5.
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b RO AR R A D S B R L D TR A DB
RO TON COS A EEME M eSS, K 1L, &
7 pu/ kT B IRBE AR DIEE ThD. ERIFATI DA
7harT b, FENIARI VO EBORENFFH CINE %
R T E AR, AT AT MV NEE RS R E
T a3 MRS EE M ) 2 7R § [Carney 1986]. £72, K
HIER RIZEBWNT, ot ms AL CTEROLE, H ms HALT
BRI ONERIRE, Bl 2 ORRFETERIRDIA LA — L DI
DT TS A REME ) S D[ Hickok 2007]. 2S5 FLIZ L
SE, AFFETITRLEL L CTAI ML OB O RES|THED
WTHEFANDOSEEATIZET, K EHOHBEMEE N RS
72D —DEFT N TR RV RIEE 95, BARRICIT,
3.2 TR AMFCC DRI T 2B R H o032l
ELTERYTHLERE L. L TIEELT, RU—ZF AL
TEfEE FNORE O BEA R A5 [ R 2009]03— &
DB EBIDTEY, KFIEOZYMENIRREND.
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31 HEMELEEDOTILTYR LA

HfiR L EoOT ATV LELT, HEMRb~y T
(SOM) 9%, SOM IF R BF 235 1T DR AFR
BRI I > TSNS Z HL =2 —T L %
v I —27 O —FE T H[Kohonen 1990]. SOM X%k LD AT
EHEELCOIAZV T, AT —EHEE T D20, FHR
OREFET NVEL TS THDHEEZD. £, — M7 SOM
IZANZE ) —REERED 7T AT 50, LWRIZ™SED
HHFEEL WD, 22C, lLieh T3 —%F— A7) —
ICHRA IO AT E AL, 2=y (J—R) 28 1 FIICHES
Ni=— It (EAJE) D SOM IZOWTIE, F B ROBEE
AN T AL S THT IV —%HEETDFIE[FE 1996]03852
SNTEY, ZHUTHE SN THT IV — A LTZ. RET L
DT NAY X K[ Miyazawa 2010] TEERL TU5.
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T —A% 25ms, 7L—ALT 7R 10ms THRHTZIT->TW5.

FEORLELE LT, 2.3 THRAZICE IS X
EH - EEE T FICOBET A TFIEEZRET S, LENICER
Te B R LIEE B TR O BEEATO AL LT, AMFCC @
FeFnz L5 7 [Hodoshima 2006]2385. MFCC &35 75 DOEf
72228 b2 KRBT DD IR BIN - Fr¥ T, HiEL
MFCC OEUF I THD. d 2 Nr T ANT A, t 7L —LHA
R, @ 7L —ALDOfEL, C% MFCC L35&,
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HDHEHIWTT B, ZONERE TBYIRFE T V4 | LIRS,

TR T 4V 2 O 72 B A S 57-012, B AGERGL S
#eo— X% (CST) [Maekawa 2003]% 48 F L C P 8972 24t 2
o= Bl 2 432, 3 4 DOFEFD MFCC26 53K, %
T — LE BT A ZIIHNT B, W RE 2 1IRT. 4
N—DOWNFRIZEARF M L Z Ik > TR En a7 —
ATKT B, BEHEOTL—LOENE EBE 7. BB,
eI B & CThHD. V77 HORMIT 7L — 25k E R, BIE
B Z DI T, FERREREDE R LB RITEERICH
DLENE N THDITH L, ARG R DIEEF IR EHRIT
B EBEEINL TS, LR ->C, BRI 4 212k~ THE
EW T HREMH TEIZE WA 5. AT, BRS¢
IVE DGR BEOMEE 0.2 SEL TIREDEBREIT 7=,
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MEEE D AR BRE CREIELIOER S 2 AN LT 5. il
(CEN R T ANV Ko TER B, EE WS 5 ICoBEL,
FNENE RIS SOM T /WICANL, FHOBKEERN
RSNDMEZ T I — a9, LN CIER & (B
LIF) 2 AT &7 Ve iE R SOM, FEE R 5 (BELl 1)
BN HET VEIEE R SOM LIS,
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Group Phoneme Group Phoneme
vowel /il /el /ol Jal ;u/ voiceless plosive K/ )t/
semivowel ly/ voiced plosive /g/,/d/
fricative /s/ liquid It/
Nasal /m/,/n/

CSJ &Y, 20~30 RDB 4 5 432, 51 10 A OFEEEERA
TANEREL, 3.2 I[Z7eboTENTLTZ. [Miyazawa 2010]iC
BWT, ANBEHFEDAL —F RAZA LR EI 2o TOTH S
RICHBREIT D 2120 T, A —F AKX A/L|L Simulated
Public Speaking |Z#t— L7z, &7 —& DLz 10320 71—
L(103.2 ) BB AT —4, BEOEFHME AT —2& LT 5 EO
ITaANY T —ar ORITEITo 1=, AT — 2 R
SNVZITINT, EBH SOM EIEEH SOM O EHE4TH. M
SOM D/ —R¥1% 28 LU, 1 EIOE (A7) T, JIET
—BERNBIERIC 1 7L—LFT DO AT 5. F—X% 21118,
#t 20640 27> 7 DR BT LI R R Tl A4 2 5.
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PUFOHET SOM DNVER LSO R AHME L.
WU, FHMIAHT —Z 0K EROHL 1 7L —2% 80 HL
FHETNEOTDL. BRI TV —DOFREIIRD D
DIRNERRIZ G DT, T ROEFERDOVANER 3 1TRT.
BENT, 3.1 ([ZEEDWTITREERALIZER SOM LIEE
H SOMIZH LT, L FDINCL THEFHHORRERERDS.
(1) BHFHROFIIAFAIET D EAE (RCSHROMT —
B DATEINE DI T AR BILT=ns) 23R 5.
FITALZOW TS EAROBNEFRZRD, T0s
FABZDFEFRT VT D, kT T AL D WNE R NTF
FELIEGE, SAROBWVIBEICITAZEREL, YOF
EIZH RIS L QRN FAZTH ST 5. 554 7T AK
PELELIRWEA, OB EROFEHERIL 0% 7 5.
KT TAZMN, I THERRT NV OFHET —Z O &
KHSAHT BTN ERD, TOMENFRHRRE/D.
OB, WIREN 0 [T R TITRA L TR EEH
DEFFRNT IV —Z LI R RE RO T-.
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312, B TR OBMEREE R U, EIT 10 4 0OFGE
DFLJRZETHD. MRITEEREEL ST, K EFRI LV —
TOREONN—FIEER SOM DFER, FhoN—|IHEEE
ALRWER DT T /L [Miyazawa 2010]DFEF, 450D/ 8—3E
H SOM Dt a7~ 7. MR E (F(2,27)=3.35, p<.001), A
PR G (F(2,27)=3.35, p<.05)IZFB T, SOM EF /L TH
BICBEBROB N RRONT. ZOMOERT NV —TTiET
TV OF B EL /2T,

WHE TN ETOTT LTIV B EEE TH 7223,
FEEH SOM DB ANIZLVFH AR THDHI LRI NI,

5 F&®H

ENPSREREO TR R LG T Dl I o L& B
A EL TR AT 7 L 2 L TR R T 7. ox
DZNETOET L [Miyazawa 2010] TIEIEEH 281 F O¥H
DREETH -T2/, ENOREIRE R OBAEZ T L 72 B FE
BN GEEAL, B EERE TR RRDET VAL
THE & T, RBROFEE, ZhETOET LV TIIEERH
HECTHSTREE DIFRERD 10~15%]f) ELT-.
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ARFFEOFKE T, FLESF T Re7e % 75 G IR & OB
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