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EEBEY RFARESOR ., RERXOLE) RERSIOER) L o ZRFEEHT — £ K7 28 5HRE DS
L 5 ZED, CORN. BHEOBWCOWTREHEIMEIC X VEEXETEADI T3, HEfT EEERS
L HEFERBECES A TERYERTIADANTIEIN, DorLORDOAARE*TADETNELLE
WLE S ATRIREICZ L, ChicH LT % LEFEIMER. EBOREZECHCETA X 3 2 OFIRE:
KEZ 2 DRARNIE . BC, =a—F A%y FMCXIEMT EEZEBHMEOFERRRBE N [1],[2s & 0 %iEH
ERXNTWIH, AFECRVQ t=a—FrRky P ERCEIF/MEOEECEWEL T3 AIEEL. VQ &
=a—9r%y RIS AEE A LEEENMESR (3] 0B ZFHE L .

2 VQ Neural Network (=& 3654 USEEERS

RABEDOANRI VA2 BEREEOHIST 2 A FTIRDaI— FR7 PA~ERTENIT, EETCETES
=7 FABRTFEHERCE 3, COEEY NN(Neural Network) # lnTiTh 5. HMHESELCEBETE 55,
HENCEMmES Y ERT 2. HEMNCEMES2ERT 274 ) XA e LT, VQ(Nearest-neighbor) OFHEiC
Y37Axy 2o, BEENIFIZREY) VY IRETVETATY XL, ELTCCD22EMAEbEATATY XA,
DIDDTATY XA EZFC o ko

2.1 VQ(Nearest-neighbor) DE#ICLZ7ILIT YR L

Nearest-neighbor OHHMIC K 3 TA Y XABLUTICRT X 5 1K, REFEEOANRZ rricH T 3 EMES%
NN ek VEREh 7RI M EEDEFEFEEO2— V7 7 2RATELS (H1),
Nearest-neighbor based algorithm \

1. N : final iteration number
g : initial NN mapping function
( ¢ : NN mapping function)

2.n=1

3. v} = g(")(v;)

( vj : Unknown Speaker Vector )
4. i = argmin d(u;, v})
i
( u; : Standard Speaker VQ Code )

5. ui= g(")(vj) : NN Tralmng

6. n=n+1, if n < N goto 3, else stop
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VQ codebook UNKNOWN
(TRAINING )

1: Nearest-neighbor based Algorithm

coOTATY Xhik, BENIC NN Ik 3 (¢V) 547 % L 2VWiiSBIf 2 o< W LABE, EOHMEICE
BREATOL L WS RHEREED, #oT, LOTATYXAKBWTHE,. NN O weighting parameter OFHA

HEZWrCESL 3 rREEL % 3, APIF T weighting parameter DYHHAEE LT TD 3B Y 052 HERETL
o

e random weighting
e identity mapping (2]

¢ no mapping ( set u; equal to argmin d(u;,v;) )

2.2 BEEBMZISAI YL IZETVWETILIYXA

FERN 7 FR2 Y v I RET A TAITY X8 %R 2CTRT. NN OERgR7724 Y v7FEE[4] K X YRR

HICELNTW L, TOT AT Y XAKX ) KEHARKEER» OBE A NBEROEENThbI 3, LTCZD
TaAx ) XADFEEERT,
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Hierarchical-clustering based algorithm

f

1. n,: initial cluster number, n.: final cluster number
2. n=n;

3.V=W&...0 W, Vi=p%)
(g : division of V using %;, @ : partition )

4. % = C(Us), Ui = p(9(%))
(C : centroid of a set)

U=p(9(51)®-..0 p(9(t))
5. g(v) = {v =D wju}+{D wiw}

w! = d! v, % !—p
Zd(v,‘l..’j)—p
j

6. f n=n+1, n < n, goto 3, else stop

centroid

Uy

centroid ...

peeee®®

%2

centroid centroid

VQ codebook UNKNOWN
(TRAINING)

2: Hierarchical-clustering based algorithm (n = 2 case)

2.3 #HEE7IAITUXRA

B2 200TATY XL E2MHAGDUEBI T LAETRETH 3, MHICHEHIFXF ) v IreEE, A7V HED
HOBEH#%ETA 5 X 5K NN © weight parameter #¥T#{t3 3, &KiC Nearest-neighbor OFEHC L 53T T Y X
LIk VEEBOERE XYV EECTA453 X5 C NN oXBETHEATW .



2 VQ NEURAL NETWORK =& 288054 LEZERS

2.4 Neural Netowrk &

EEMOFRICH. 48 feed-forward B NN # vk, NN OHEE#E3ICTRT. * v FP7—7 OFESHR
4216, AR, RBhEl, B2, BhEo2=y P EE&~, 16, 50, 50, 16,

16

output

50

50

=

full connection

hidden2

full connection

hiddent

full connection

16

input

4216 connections

B4 3: Specker adaptation NN structure
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3 FREEER

SHFEAVAERICXY, EfHA2LESECSTAT Y XA0FHERTRoke HAETATY XAC X 35285
T\ B2 7248 (n.) %1 L LTCRESEE Y v 71 0BELBEH®*FTh v, VQRIVHIESHshka—Fr=
7 AR EEHE S & LT Nearest-neighbor O##ICE-5< NN OER¥ET LA L fco T AHBIDS., kst
FEEEOR—RHERET -2 AV 8D V EHEC (1) c X 35FHEd T o %o

3.1 EER&H
KBREHEE LR T
R 1: ER4H
s FHEEEE - Bk 14 (MAU) | RMaisE - B4 14 (MHT)
e VY 5 85F /a,iu,eo0f
BT A4 16K LPC ¥ 7=x}+5a
gt L P CoH#rREL 14K
LA 12 kHz
B 256 A& (21.3ms)
BB Hamming
Yy IrF—4 a—- V7 7VERR 500 samples [100 samples x 5 vowels]
(BREEEEE 5240 BEEARES O BEPOWMEHRME )
BISEEY v T 500 samples [100 samples x 5 £}
(RIENEEE 5240 BIFEEEE> O BFEPORTHME )
TR T 500 samples [100 samples x 5 5 ]
(REIEES 5240 BiFEFEES, b BEPLBEHE )
VQa—F7 794X || 40[8samples x 5§ FF )| (BFHF7=ICLVQa—FEDL DHT)
NN DZEER )R LEK N=10
BEZ7x28 ne=1
BEd VEHT—4 25 BiZE, 5 HAEE
(FEE D 5240 KEFEENI O, TRA TV ZEERLTER)

R ToR > T T 3.

R:EXIOO

R : B8 (%)
Ng: FRy Byl
Ny:vj & u BRILERIFTICETNI Y TAH
( v; : Unknown Speaker Vector , u; : Standard Speaker VQ Coed )
FERNFTYOMIE : i = argmin d(uy, g )(v;)) (¢ : NN mapping function)
s

3.2 EERER

EREREEUCT T TRLEMELTATY XA X 3EFEECOER L 77 2 BloMNIE0LE{L: Ap-
pendix A, EEEED H 7 =) BloME % BELA & FEED X X7 FAr0Z{E% Appendix CiICRT .

EROER, HEETATY AKX BEBEREH94.4% & % 0, BISERT & R TH 20% OBHLBoM EHE
bivko %74 25 HiEE. SHIEIC X IEMD h EEHBEL L ZEFE CHAEXBON B3 T LXHbM L ko,
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3 2: Phoneme Recognition Accuracy

methods recognition
. rate (%)

| BHLRT [ 720

nea-;;ét-neighbor T
e random weighting 19.8
e identity mapping 76.8
HE% LEJS | o no mapping 75.2
BN 524 v 87.0
_ |eseTATY XA 94.4
D Y EIS | 25 words 95.8
5 words 94.2

4 F&¥H

VQ ¢ =a—Friky ' ¥lHED4EEE LEIMEAROTRELTHE L 2o 5 BT IC X 2 FHBEEROER.
VQ(Nearest-neighbor) D#MC L 2 T7A Y XL LHEFHNI FR 2 Y v 7 CESwETAZT Y X2 HAEDEL
TAaY XAk Y, 72.0% TH o LBIMERTDOEEEER, 94.4% & %Y\ AFEOFHERBB E hico

SBORFFEL LU TOoEEX¥ET b 3,

o BREEHEEC O
o TH. £FRCOHE

ABER. 191FE2A258254 A5 BiICc ATRECTANS FEEE LU TRARBIEREAZOINEE D
NEBTEINAEDDTH 3, HEBORTSEIEEICH b b FHOCAPFELED TS NAUAE ICERB L
Fo EADIEOEEYE L THVHRER, REAEHE. IRNEVARRIUFEER, VQOY7 v =T%
PREELCEARBE, NNOY 7 bV = THEELTHWARER (F J a—HAFGEiE8TL 7 F =2 X5
Fevi—) TRLH L T IFAHRMLEFEZOHRICERR L ET,

S 3R
[1] B, ft, ==—F 1y 77 ICX BEEES, TEHH, 1-6-16(1989-3).
(2] BR, ft, =2 —Ir% v + V-7 ICk 3EEEREACEEET, TRHS%, 1-8-16(1990-9).
(3] i, fi, ==—F A% v }iCX ZRARHFEROEMA LEEFES, FHMER, 2-P-10(1990-9).
(4] 5K, HE, KERH % v HSbics g 2BEBNME, F2HR, 3-6-9(1987-10).
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Appendix
A FFBETOEHEHTITVEOHEDOELL

[ Random_Weighting ]
Training Iteration N = 0 ; distance = 0.952226
/al /if [fuf /el [of

/a/ 1l 0 0 100 0 0
/i/ 1 o 0 100 0 )
/u/ | 0 15 88 0 0
/e/ | o 6 94 ] 0
/o/ | © 0 100 0 0

Recognition Rate = 17.0 %

Training Iteration N = 1 ; distance = 0.013367
/al /i/ /u/ [e/ [of

/a/ 1l 0 0 100 0 0
/i/ 1 o 0 100 0 0
/u/ |l 0 0 100 0 )
/e/ | o0 0 100 ] 0
fo/ | O 0 100 0 0

Recognition Rate = 20.0 %

Training Iteration N = 2 ; distance = 0.013367
/a/ /i/ /u/ e/ [o/

/a/ |l o0 0 100 0 0
/i/ | o 0 100 0 0
/u/ 1 0 0 100 0 0
/e/ 1 0 0 100 0 0
/o/ | 0 0 100 0 0

Recognition Rate = 20.0 %

Training Iteration N = 3 ; distance = 0.013367
/a/ /i) [/u/ /el /of

/a/ 1 0 0 100 0 0
/i/ I 0 0 100 0 0
/u/ | 0 0 100 0 0
/e/ | 0 0 100 0 0
/o/ | 0 0 100 0 0

Recognition Rate = 20.0 ¥
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[ Identity_Mapping ]
Training Iteration N = 0

/al /il [u/ [e/

; distance = 0.769996

/o/

/a/ | B 0 40 0
/i/ 1 o0 97 1 2
/u/ |l o 0 86 3
/e/ 1 0 19 5 76

/o/1 o0 0 13 0
Recognition Rate = 70.2 Y%

Training Iteration N =1

lal /il /u/ /el

55
0
11
0
87

; distance = 0,.159913

/o/

/a/ | 0 0 37 0
/i/ 1 o0 98 0 2
/n/ 1 o 0 ot 3
/e/ | 0 5 0 95

/o/ | 0 o 12 0
Recognition Rate = 74.4 %

Training Iteration N = 2

/al /i /a/ e/

63
0
6
0

88

; distance = 0.099544

/o/

/a/ |l o 0 36 0
/i/ 1 o0 98 0 2
/u/ | 0 0 97 2
/e/ 1 0 1 0 99

/o/1 o 0 12 0
Recognition Rate = 76.4 ¥

Training Iteration N = 3

/al /il /ol /e/

64

= O

88

; distance = 0.076546

/o/

/a/ | o0 0 36 0
/i/ 1 0 98 0

/u/ 1 0 0 99 1
/e/ | 0 0 0 100
/o/ 1 0 0o 11 0

Recognition Rate = 77.2 ¥

Training Iteration N = 4

/a/ [il /u/ /e/

’

64
0
0
0

89

; distance = 0.063849

/o/

/a/ 1 0 0 36 0
/i/ 1 o0 98 0 2
/u/ |0 0 99 1
/e/ | 0 0 0 100
fo/ | O 0 11 0

Recognition Rate = 77.2 %

64
0
0
0

89

n,
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Training Iteration N = §

/al /i /u/ [el /of

’

; distance = 0.054756

/a/ | o0 )
/i/ 1 0 98
/u/ 1l o0 0
/e/ | o0 0
/o/ | O 0

Recognition Rate

35
0
99
0
11

77.2 Y%

Training Iteration N = 6

/a/ i/ /oS Jel /Jof

distance = 0.048647

/a/ | o 0
/i/ 1 o 98
/n/ 1 o 0
/e/ 1 0 0
/o/ | o© 0

Recognition Rate

3 0
0o 2
99 1
0 100
11 0
=77.2 %

Training Iteration N =7

/al Ji/ /oS e/ [of

; distance = 0.044959

/a/ | 0 0
/i/ 1 o 98
/a/ |l 0 0
/e/ 1 0 0
fo/ 1 0 0

Recognition Rate

33 0
0 2
99 1
0 100
11 0
=77.2 Y%

Training Iteration N = 8

/a/ /i /u/ e/ [o/

.
’

distance = 0.041328

/a/ | 0
/i/ 1 o
/a/ 1 0 0
/e/ | 0
Jo/ 1 0 0

0
11

Recognition Rate = 77.2 J

Training Iteration N = 9

/af i/ /o Je/ /ol

distance = 0.038258

/a/ 1 0 0
/i/ 1 0 98
/u/ 1l 0 0
/e/ | 0 0
/o/ 1 0O 0

Recognition Rate

33
0
99
0
10

77.4 Y%
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Training Iteration N = 10 ; distance = 0.034798
faf /il [uf [ef [of

/a/ 1l 0 0o 33 0 67
/i/ 1 o0 98 0 2 0
/u/ | 0 0 99 1 0
/e/ | O 0 0 100 0

/o/ 1 0O o 1o 0 90
Recognition Rate = 77.4 ¥

"
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[ No_Mapping ]
Training Iteration ¥ = 0

/a/ /il /u/ /el

; distance

/o/

/a/ | 4 0 41 0
/i/ 1 0 98 1 1
n/ 10 0 87 3
/e/ 1 o0 17 5 78

fo/1 0o 0o T 0
Recognition Rate = 72.0 ¥%

Training Iteration N =1

/al /il /u/ [e/

55
0
10
0
93

0.938744

; distance = 0.168154

/o/

/a/ 1 0 0 34 0
/i/ 1 o 98 0 2
/u/ 1 0 0 93 3
/e/ | 0 5 0 95

/o/ 1 o0 0 11 0
Recognition Rate = 75.0 %

Training Iteration ¥ = 2

/al /il /o [e/

66
0
4
0

89

; distance = 0.100528

/o/

/a/ 1l 0 0 31 0
/i/ 1 o 98 0 2
/n/ 1 0 0 98 2
/e/ | 0O 3 0o 97

/o/1 o 0 13 0
Recognition Rate = 76.0 %

Training Iteration N = 3

/a/ /il /n/ [e/

69
0
0
0

87

; distance = 0.067335

/o/

/a/ | 0O 0 30 0
/i/ 1 0 98 ] 2
/u/ | 0 0 98 2
/e/ 1 0 1 0 99

fo/1 0o 0 13 0
Recognition Rate = 76.4 /

Training Iteration N = 4

/a/ /il /ol le/

70
0
0
o

87

; distance

/o/

/a/ | 0 0 30 0
/i/ 1 o0 98 0 2
v/l 0 0 99 1
/e/ |1 0O 0 0 100
/o/ 1 O 0 13 0

Recognition Rate = 76.8 %

70
0
0
0

87

0.054795
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Training Iteration N = 5

; d

istance = 0.046952

/a/ /i/ [/ [el [o/

/a/ | o0 0 30 0
/i/ | o0 98 0 2
/n/ 1 0 0 99 1
/e/ 1 0 0 0 100

/o/1 0o 0 13 0
Recognition Rate = 76.8 %

Training Iteration N = 6

/a/ /il /M /el

; d
/o

istance = 0.042653
/

/a/ |l 0O 0 30 0
/i/ 1 o0 98 0 2
/a/ 1 0 0 99 1
/e/ I 0 0 0 100

/o/ | 0 0o 13 0
Recognition Rate = 76.8 ¥

Training Iteration N = 7

70
0
0
0

87

; distance = 0.039651

/a/ /i/ /u/ [e/ [o/
/a/ 1l 0 0 30 0 70
/i/ 1 o0 98 0 2 0
/u/ 1 0 0 99 1 0
/e/ 1 0O 0 0 100 0
/o/ 1 0 0 13 o 87
Recognition Rate = 76.8 Y
Training Iteration N = 8 ; distance = 0.036370

/al /i/ /un/ /el [o/
/a/ | 0 0 30 0 70
/i/ 1 o 98 0 2 0
/a/ 1 0 0 99 1 0
/e/ 1 0O 0 0 100 0
/o/ 1 © 0 13 0 87

Recognition Rate = 76.8

Training Iteration N = 9

; distance = 0.033643

/al /il I/ [e/ [o/
/a/ 1 0 0 30 0o 70
/i/ 1 o 98 0 2 0
/a/ 1 0 0 99 1 0
/e/ | 0 0 0 100 0
/o/ 1 0 0 13 0 87

Recognition Rate = 76.8 ¥

Training Iteration N = 10

; distance = 0.030689

w
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/a/ [i/ /u/ Je/ [o/

/a/ | 0O 0 30 0 70
/i/ 1 0 98 0 2 0
o/l 0 0 99 i 0
fle/ 1 0 0 0 100 0

/o/ | 0 0o 13 0 87
Recognition Rate = 76.8 %
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[ combination ( Centroid_move ) ]

Training Iteration N = 0

; distance

/a/ /i/ o/ [fe/ [o/

/a/ | 72 0 13 3
/i/ 1 o 91 0 3
/u/ 1 0 0 75 13
/le/ 1 0 7 0 93

/o/ | 1 0 1 o0
Recognition Rate = 87.0 %

Training Iteration N =1

/a/ /il /u/ e/

12
0
12
0
98

distance

/o/

/a/ | 90 0 5 o
/i/ | o0 ¢8 0o 2
/u/ 1 0 0 84 11
/e/ 1 0 1 0 99
/o/ 1 © 0 3 0
Recognition Rate = 93.6 ¥

Training Iteration N = 2

/a/ /i/ /u/ e/

o o O

97

; distance

/o/

/a/ | 99 0 1 0
/i/ 1 0 98 0 2
o/ | 0 0 82 10
le/ I O 0 0 100
/o/ | O 0 3 0
Recognition Rate = 95.6 ¥

Training Iteration N = 3

/a/ [i/ /uf e/

o O O O

97

; distance

/o/

/a/ | 100 0 (0] 0
/i/1 0 98 o 2
/u/ 1 0 0 83 9
/e/ 1 0 0 0 100
lo/ | 0 0 3 (0]
Recognition Rate = 95.6 J

Training Iteration N = 4

/al /il /u/ /e/

o 0 O ©

97

; distance

/o/

/a/ | 100 ) 0 0
/i/ 1 o 98 0 2
/a/ 1 0 0 84 7
/e/ 1 0 0 0 100
/e/ 1 O 0 3 0
Recognition Rate = 95.8 ¥

o © O O

97

= 0.556155

= 0.151462

= 0.086092

= 0.062460

= 0.052894

iy
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Training Iteration N =5

/al /il I/ /el

distance

/o

/

/a/ | 100 0 0 0
/i/ 1 0 98 0 2
v/l o 0 83 7
/e/ 1 0 0 0 100
/o/ | O 0 3 0
Recognition Rate = 95.6 %

Training Iteration N = 6

/a/ /il /o) /el

10

97

; distance

/o/

/a/ | 100 0 0 0
/i/1 0 98 0 2
/u/ 1 0 0 83 7
/e/ 1 0 0 0 100
/o/ | o0 0 3 0
Recognition Rate = 95.6 ¥

Training Iteration N =7

/al /il [/ e/

10

97

distance

/o/

/a/ | 100 0 0 0
/i/ 1 0 98 0 2
/u/ 1 o 0 82 7
/e/ 1 0 0 0 100
/o/ | O 0 3 0
Recognition Rate = 95.4 J,

Training Iteration N = 8

/la/ [i/ /u/ [ef

11

97

distance

/o/

/a/ | 100 0 0 0

/i/ 1 0 98 0 2
/u/ 1l o0 0 82 7
/e/ | O 0 0 100

/o/ | 0 0 3 o
Recognition Rate = 95.4 J

Training Iteration N =9

/al [il /ol e/

/o

; distance

/

/a/ | 100 0 0 0

/i/ I 0 98 0 2
/u/ 10 0 82 7
/e/ 1 0 ) 0 100
/o/ 1 O 0 3 0

Recognition Rate = 95.4

Training Iteration N = 10

97

.
?

distance

= 0.047608

= 0.042082

= 0.036651

= 0.032384

= 0.029073

= 0.026865

15
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fa/ /il I/n/ [ef/ [of

/a/ | 100 0 0 0 0
/i/ 1 0 98 0 2 0
/a/ | 0 0o 82 7 11
/le/ ] 0O 0 0 100 0
/o/ ] © 0 3 0 97
Recognition Rate = 95.4 %

16

(LN
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[ 25words_training ]
Training Iteration N = 0

lal /i /u/ /e/

; distance = 0.249160

/o/

/a/ | 100 ) 0 0
/i/ 1 o 98 0 2
/v/ 1l o 0 90 7
/e/ | o0 0 1 99
/o/ | © ) 3 )
Recognition Rate = 96.8 %

Training Iteration N = 1

lal /il I/ /e/

.
?

O W O o

97

distance = 0.105524
/o/

/a/ | 100 0 0 0
/i/'1 0 98 o} 2
/u/ 1 0 0 93 7
/e/ 1 o0 0 0 100
/o/ | 0 0 ] 0
Recognition Rate = 96.4

Training Iteration N = 2

la/ /il /n/ /e/

O O © ©o

91

; distance = 0.075794

/o/

/a/ | 100 0 0 0
/i/ 1 o 98 o} 2
/a/ 1 o 0 92 8
/e/ | 0 0 0 100
/o/ 1 o0 0 14 0
Recognition Rate = 95.2 %

Training Iteration N = 3

/a/ /il /u/ [e/

o O © o

86

; distance = 0.061342

/o/

/a/ | 100 0 0 0
/i/ 1 o0 o8 o} 2
/u/ 1 0 0 91 9
le/ 1 0 0 0 100
fo/ 1 O 0 15 0
Recognition Rate = 94.8

Training Iteration N = 4

/a/ /il /u/ [e/

O © O o

distance = 0.053138
/o/

/a/ | 100 0 0 0

/i/ 1 o 98 0 2
/u/ 1 O 0 91 9
/e/ 1 0O 0 0 100
fo/ | O 0 14 0

Recognition Rate = 95.0 Y%

o O O ©

86
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Training Iteration N = 5 ; distance = 0.044148
/al [i/ I/ Jel/ [o/

/a/ 1 100 0 0 0 0
/i/ | 0 98 0 2 0
/u/ 1 0 0 91 9 0
/e/ 1 o0 0 0 100 0
/o/ 1 0 0 10 0 90
Recognition Rate = 95.8 %

Training Iteration N = 6 ; distance = 0.036441
/al /il /ol [e/ [o/

/a/ | 100 0 0 0
/i/1 0 98 0 2
/a/ 1 O 0 91 9
/e/ | 0 0 0 100
/o/ 1 0 0 8 0 92
Recognition Rate = 96.2 Y%

o © O ©

Training Iteration N = 7 ; distance = 0.029809
/al /il /u/ /el [of

/a/ 1 100 0 0 0
/i/ 1 o 98 0 2
/u/ 1 0 0o 91 9
/e/ 1 o0 0 0 100
/lo/ 1 0 ] 8 0 92
Recognition Rate = 96.2 ¥

o © O ©

Training Iteration N = 8 ; distance = 0.026780
/al /i/ /n/ [e/ [of

/a/ | 100 0 0 0 0
/i/ 1 o 98 0 2 0
/u/ 1 0 0 9t 9 0
/e/ 1 O 0 0 100 0
/o/ | O 0 8 0 92

Recognition Rate = 96.2 Y%

Training Iteration N = 9 ; distance = 0.024939
/a/ [i/ [/u/ Je/ Jo/

/a/ 1 100 0 0 ) )
/i/ 1 0 98 0 2 0
/u/ 1 o0 0 o1 9 0
/e/ 1 0 0 0 100 0
/o/ 1 O 0 8 0 92

Recognition Rate = 96.2 %

Training Iteration N = 10 ; distance = 0.023767

£y

.,
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/a/ /i /u/ e/ [o/

/a/ | 100 0 0 0 0
/i/ 1 0 98 0 2 0
/u/ |l O o ot 9 0
/e/ 1 0 0 0 100 0
/o/ 1 © 0 8 0 92

Recognition Rate = 96.2 %

19



A REEECOTER L AT IV EOREOZL

[ Swords_training ]
Training Iteration N = 0

/al /il /u/ /e/

; distance

lo/

/a/ | T4 0 0 0

/i/ 1 o 92 0 8
/u/ |l 0 0 80 8
/e/ 1 O 2 1 97

/o/1 o 0 15 0
Recognition Rate = 85.6 %

Training Iteration N = 1

la/ [i/ /u/ /el

26
0
12
0
85

; distance

/o/

/a/ | 91 o o o

/i/ 1 0 96 0 4
/u/ 1l o0 0 o4 6
/e/ | O 0 0 100

/o/1 0 0 11 0
Recognition Rate = 94.0 %

Training Iteration N = 2

/al /il /u/ [e/

o O O ©

89

; distance

/o/

/a/ | 100 0 0 0
/i/ 1 o 98 0 2
/a/ 1 0 0 95 5
/e/ 1 0 ] 0 100
/o/ | 0 0 14 0
Recognition Rate = 95.8 ¥

Training Iteration N = 3

/al /il /u/ /el

o O O ©

86

; distance

/o/

/a/ | 100 ) ) 0
/i/ 1 o 98 0o 2
/a/ 1 0 0 95 5
/e/ 1 o0 ) 0 100
/o/ 1 o0 0 16 0
Recognition Rate = 95.4 ¥

Training Iteration N = 4

/a/ /il /u/ e/

o O O o

84

; distance

/o/

/a/ | 100 0 o 0

/i/ | 0o 98 0 2
/u/ 1 o0 0 95 5
/e/ 1 0 0 0 100

/o/1 o0 0 16 0
Recognition Rate = 95.4 Y%

o O O ©o

84

0.355547

0.137433

0.093629

0.072331

0.059688
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Training Iteration N = 5

/al [i/ /M e/

; distance = 0.051651

/o

/

/a/ | 100 0 0 0
/i/ 1 0 98 0 2
/u/ 1 0 0 94 6
/e/ 1 o0 ] 0 100
/o/ | O 0 16 0
Recognition Rate = 95.2 ¥

Training Iteration N = 6

la/ /i/ M/ /e/

o O O o

84

; d
/o

istance = 0.045798
/

/a/ | 100 0 0 0
/i/ 1 o 98 0 2
/v/ 1 0 0 94 6
/e/ 1 O ] 0 100
/o/ I o 0 16 0
Recognition Rate = 95.2 ¥

Training Iteration N = 7

/al /il /u/ /el

o O O O

84

; d
/o

istance = 0.042359
/

/a/ | 100 o} 0 0
/i/ 1 o 98 0 2
/1 o 0 94 6
/e/ 1 o0 0 0 100
/o/ 1 O 0 16 0
Recognition Rate = 95.2 %

Training Iteration N = 8

/a/ /il /S /e/

o O O o

84

; d

istance = 0.039780

/o/

/a/ | 100 0 0 0
/i/ | 0 98 0 2
/u/ 1 O 0 94 6
/e/ 1 0 0 0 100
/o/ 1 o0 0 16 0
Recognition Rate = 95.2 ¥

Training Iteration N = 9

/a/ /il /a/ [e/

o O O O

84

; d
/o

istance = 0.036664
/

/a/ | 100 0 0 0

/i/ 1 o g8 0 2
/u/ 1 0 0 94 6
/e/ 1 0 0 0 100

/o/1 o 0o 17 0
Recognition Rate = 95.0 ¥

Training Iteration N = 10

o © O O

83

; distance = 0.034170
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/a/ /i/ /S [el Jof

/a/ | 100 ) 0 0 ]
/i/ 1 o0 98 0 2 0
/a/ | 0 0 94 6 0
/e/ | o0 0 0 100 0
fo/ | © 0o 17 0 83
Recognition Rate = 95.0 ¥%
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B EEEDHT I YEOXE
*hkkkkkkkd Recognition #kiikikkkkikkk
TEST DATA: /a,i,u,e,o/ ( from 5240 odd )
[ Without Adaptation ]

distance = 0.917500
/a/ /i/ /a/ [fe/ [of

/a/ | 10 0 33 0 57
/i/ 1 0 99 1 0 0
/a/ | O 0 86 ¢ 10
/e/ 1 0 16 8 76 0
/o/ 1 O 0o 11 0 89
Recognition Rate = 72.0 %

[ Random weighting ]
distance = 0.013880
/a/ /il o/ [e/ [of

/a/ | o 0 100 0 0
/i/ 1 o 0 100 0 0
/u/ 1 0 1 99 0 0
/e/ I 0 0 100 0 o}
/o/ | 0 0 100 0 0

Recognition Rate = 19.8 J

[ Identity mapping ]
distance = 0.045439
/a/ /il [/ e/ [o/

/a/ 1l o 0 31 0 69
/i/ 1 o
/u/ | 0 0 96 4
/e/ | 0
/o/ | 0 0 9 0 91

Recognition Rate = 76.8 %

o

[ No mapping 1]
distance = 0.043910
/a/ /il /u/ [e/ /Jof

/a/ | 0 0 29 0 71
/i/ | o0 98 ] 2 0
/u/ | 0 1 95 4 0
/e/ | 0 0 1 99 0

/o/ | 0 0 16 0 84
Recognition Rate = 75.2 ¥

[ 25 words Training ]
.distance = 0.032982
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la/ /i /u/ [el/ [of

/a/ | 100 0 0 0
/i/' 1 0 98 0 2
A VAN I 0 8 13
/e/ 1 0 0 0 100
/o/ | O 0 5 0 95
Recognition Rate = 95.8 %

O = O O

[ 5words Training ]
distance = 0.041672
/a/ /if [u/ /el /[o/

/a/ 1 100 0 0

/i/ 1 0 99 0 1
/u/ |l o0 0 92 8
/e/ 1 0 0 1 99
/o/ | O 0 19 0 81
Recognition Rate = 94.2 %

o O O O

[ Combination ( Centroid move ) ]
distance = 0.042752
/a/ /i/ [/u/ [e/ /of

/a/ | 100 0 0 0 0
/i/1 o 971 o0 3 0
/u/1 0o o0 78 8 14
/fe/ | 0 0 0 100 0
/o/ | o0 0 3 0o 97
Recognition Rate = 94.4
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1. BEEHL Y 2 P oVERR

~~
e

source : /pooh/Adapt/Work/MKLIST /mklist_mk.c
exec : /pooh/Adapt/Work/MKLIST/mklist_mk
cshell : /pooh/Adapt/Work/MKLIST /mklist.sh

. COR file K

source : /pooh/Adapt/Work/WCR/WaveCorrRmix.c
exec : /pooh/Adapt/Work/WCR/WaveCorr Rmix
cshell : /pooh/Adapt/Work/WCR/WaveCorr Rmix.sh

. Cep file & Cep Codebdok DVERR

source : /pooh/Adapf/Adapt/VQ/src/ma.ke_cdbookl.c

exec : /pooh/Adapt/Work/Adapt/VQ/make_cdbookl

cshell : /pooh/Adapt/Work/Adapt/VQ/exe
/pooh/Adapt/VQ/src: make_cdbookl.c , make cdbookl.make
/pooh/Adapt/VQ: make_cdbookl , exe

. Binary to ASCII for NN ASCII file

/pooh/Adapt/Work/TOASCII: optin [-t : mapping sample |

. NN Training Word sample

/pooh/Adapt/VQ:

. Word COR data

/pooh/Adapt/Work/Work: ( 1-25 , 26-30 ( 5words) )

. VQ NN /pooh/Adaptation Training

/pooh/Adapt/Net /AU_HT _word25:
/pooh/Adapt/Net/AU_HT_word5:
/pooh/Adapt/Net/Codebook:
/pooh/Adapt/Net/Logfile:
/pooh/Adapt/Net/Logfile/Id:
/pooh/Adapt/Net/Logﬁle/Ra.ndam:
/pooh/Adapt/Net/MAU_idmap.aiueo:
/pooh/Adapt/Net /Net:
/pooh/Adapt/Net/Net/Netdir:
/pooh/Adapt/Net/Net/Netdir3552:
/pooh/Adapt/Net/Net1:
/pooh/Adapt/Net/Netl/Netdir:
/pooh/Adapt/Net/Net1/Netdir0066:
/pooh/Adapt/Net/Net2:
/pooh/Adapt/Net/Net2/Netdir:
/pooh/Adapf./Net/Net2/Netdir0026:
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/pooh/Adapt/Net /Netdir:
/pooh/Adapt/Net/Netdir25:
/pooh/Adapt/Net /Netdir5:
/pooh/Adapt/Net /Netdir_id_odd:
/pooh/Adapt/Net /Netdirrl_odd:
/pooh/Adapt/Net /Netdirr2.odd:
/pooh/Adapt/Net/Netdir.word25_odd:
/pooh/Adapt/Net/Netdir_word5_odd:

8. X Window Specrtum display
/pooh/Spectrum: spec.c , exe ( makefile ) spec [mapped-file] [next-sample; cep-code]

new version: spec_new.c , exe ( makefile ) spec_new [mapped-file] [next-sample; cep-code]

o~
{
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