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ABSTRACT

Speaker adaptive continuous speech recognition for the RM speech corpus is described in this paper. Leamning of
hidden markov models for the reference speaker is performed for the training data of RM corpus. For the evaluation,
evaluation data of RM corpus are used. Pants of another iraining data of RM corpus are used for the speaker adaptation.
After dynamic time warping of another speaker’s data for the reference data is accomplished, error back propagation
neural network is used to transform the spectrum between speakers to be recognized and reference speaker. Experimental
results to get the best adaptation by tuning the neural network are described. The recognition ratio after adaptation is
substantially increased 2.1 times for the word recognition and 4.7 times for the word accuracy for the best.
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Fig. 1. Speaker adaptive speech recognition system.

BEBYREE B19% ¥ 12000}

of #g¢ AN 54 dwolge AZHELL o4 JE

BAs) A4 Y B Alols) HlAF MBS AMgsHE

o 7l AgEE delHE 712 8a 60 23 F
Qrolth & HMM &gl A48 713 84 24 6007}
F U%sh $UT 2990 Bl 94wy Bxel 84

CHRlHE 7HAGA E Alele] HMR 8@ FAE AT

AZgel FgAZlAl 2ot AR ARG 179
LY &g e 2A9As) Aotk 7)1E a9
4 delele A7zl EEgleln A4 ddsia
9] "HolHle g4Y dEFolvh AN AER Alee
Feature®] Delta A1 R Acceleration A F7bA X 3|
F 39xl0|AT B2} HeE AF AAYN=ZTE) FHA)9)
E Delta A% 2 Acceleration A2 Al2% 13719] 7
+9 o] g3t 394 Aleg AEATE Fggalitel B
o] E¥rje] Delta ¥ Acceleration Al$se 3hgo] Y
¥ gad dele 2R Al & ¢ A7l d el
ol 985E A F ket A4 4 A} Featwre A}
olg] H|MY TAFE Jehles 71537 dojAlsd o]
7HRgt A9 M AR 2 Y-S AFSSE iy ot
gate] Brg £3e] Feawred 71E3Ale] 54 84F
€ e Feawre2 WA|Z £ Ut} o)A 71& 2t
o €4 84ES = dolHE A ALY delg
gt Wy o] dHolHe Ay i Ao &4 Fur
2 e SAHEL x9N AAPHERE Ae-Ed 7
T ZAC A w8 Aok A4 o} e
Feature® W N33 27 ddoz FRQ 7|& izl
SAED @& Feawrerl £¥EEH o] o|&31H JlF
3}x19} FeatureE o83l ¢h5¥l HMM Tdg a2 & &
AA =] 2] dlolEyrt a3 HMM &€ 717l
of i3] ME ¥ Pavl YRR TIIHLE 4%
Hlolelrt AMg-3fedAl HMM o] 7HedlAiA |k §td
7NESAe] FAE dolE 60078 23 AMFE AMSSkd
HMM 298 gFA7]2 9714 Lol §4 EdE 9f
£33t @olF <l ©e| QAES Felrt
A3} vjwsigch AR AMES CMU ARS AEE
1 249 £F g 7159 zojF RM CorpusolA
AHESE B 7]E9 UE RES 45 #3351 ALg
et Viterbi FE]F-& AHSsl Aad el Zut
2 7% A4 Viterbiol ¥AA £ 14 & AR
ok zk BAe o= 4 7 glo] AA2HA I%A
o2 F&EAn g9 wol FFo wel gojrt 44
He 2Ee Holee 493 We BAE BA £ F
et HMM #5o] o] FojRle 7183 2d e S4oly
APAE olgdted ol g 713 E dohllm Viterbi
guelEFE AHEsld o] doje) dA] ARE Ao
dol Q43 st B39 Fee deje dAolnz
JAYE ©olg Fi3 7| BN wmId 7 A4
&5 ANE 5 A 239 AHe)e Bigram do] 2Y
& AH331¥) Bignme F3Ho 2 dojgl A4 & 7]
o5l Eeo| ol Q149 Riel £3A HAL AV @
o4 QAL PRI AL A4 dide; EelsHe]



Qg FYoMe) 42T g ol 8% A AL

A del7t opet A& FFAL] dolo|7] WEelth
o) 49 ZAg B &Alske dolrl gE do
2 uFold 1Ye] SUtEA] EFUH 8 Deirt
fdEA 71E E3dE gle 407t Eovt Ae B¢
ol oA AHE AN de 4 OF B § Q=
A1-8-8ksict,

ITl. 23 ¥ g

A4 S49 47 HrE A8 A2E DARPA RM
Cotpus® AH3tdchk RM Corpus= RMI# RM2z
Esed RMIE 4388 CD-ROM2=2 FIE]o] led
a2 2] 232 A FE(Speaker-Dependent, SD) 3
dlolE], & & 7} & (Speaker-Independent, S &
dlole], & & e AE H7} delejo|rt. RM2& 27
2] CD-ROM 22 F4=9 glen SD 7} delgr}
Eo| led #rHE dojE = XiEo 9tk SD ulo
' 1279 Az = glen z A7 279 Ab
g2 =¥ B 10009 24 3& AL x| 612
78] 2ol B0l leu o Fof 600/e A F5 2
A HMMe| &gl 2%tk HMM E2dE 53¢
Left-to-right 2rlo]m] AlZat & HelE Al9fstd dA=
34Eelt,. HMM Sgol 29 27] Zdg TIMIT
Corpuse] & 2RE Ag3ldth &4 vlolEe 16kt
2 A%y e 25msec Hamming FE AHND
10msec Frame F7]8 REAAL. ARE Peaturew A7}
1221} Mel Frequency Cepstral CoefficientMFCC) o=
aq7)e) AU E F7isld 133 ASrL = olZRE
ol59] Delta Al 137] R Acceleration Al 13718 3
s F 393E o]RoA gJrl. AL HMME AlL-5)
$31 HTK Toolkit2 Single Gaussian Monophone Mixture S
TRt

E 1. Ao g A4S
Table 1. Recognition rates by speakers,

313} Q12 E(%) A
H=31, S=44
£ o)A : . ’ ’
&3 A& . 41.33 N=75
befl oy | 2 : 8413 :.55;39 1;:;3
OlAE . 83, T
CREERETT B
H=7, S=68
23 | 48 :09. y ’
e | 948 :9m o
I soron, 17,
ol . s 00
HANE - 2826 N

ARHYANE 135 AST ASsT el e
R EELEEE e

Z1Z&ALZ2 bef0 8ate] tlo)E7t AMSERen] befd
ks $8E ool 6007) EHoE HMME B17)
2 WS dols) 757k Bz JANAL o 9N B

13

o] = Z 6057 Fol 84.13% A 509707} 14 At
9 bef0 HMM Ed-S o238l 14 diAkslall dido
2 48 AAPE o F 60579 o] F 42.64%%
2587171 <A4)=EIQich HQAEE WAE bef0 S8 <
AP W 83.64% ol tiE AQ) dido2] AHANEL
28.26% 2 ¥A3| AH3lHJUHE D).

F 1949 ) 239 d4d 23S 4AMFHS W H
e gopgdl dolu} B3¢ felm Dy H E3de
iglon} Qg e ez @v delod se
g2 B30l Qe dols} fg dolr} gAY Ajeld I
g 28 d dolrt Bt ARolm N A &
o] ® B3 o)t} o] of

OA‘_'—'-—-E 0,
148 =L 100 M
Baa e =-25L 1005 @

E 2. 958(7) 3 Elg(e) ¥ & A4E
Table 2. Recognition rate changes by the leaming rate(7)
and the momentum{ & ).

7 a 7 A2 &%) ﬂé}_&ﬁq;%:ﬂé]_&
0.3 0.3 12.00 55.54 4942
0.3 0.1 13.33 56.20 48.60
0.1 03 17.33 63.80 58.68
0.1 0.1 17,33 64.79 60.17
0.1 0.05 17.33 63.80 59.01
0.05 0.1 16.00 65.79 60.83
005 | 0.05 16.00 65.45 60.17

B4 olole] FolA sr00l.mfc €l sr040.mfc 7}7)
40709 BHE WA bef0o] dlolElg g BRI
AR3ta adoe] dlolEjo] DTWE H-&A1A 71E dlolH
s AAEHE AT F o] HiofElE Yoz A
ARNEPY] FE AT AP xeE(Node)
g #9399 == g 52 ¥EY +94 L 13o2
s e¥FE 12008 BYsle UYL YAt

A3ve] g SYHol F¥e MAE 84E dgEH
=g, 2eln 243 =54 olvh wetdq Hode]
AeT 3 # e AR PL FPA) A8 712 A
e 2o «REAct 4 2489 g WA 7t
HA AAB2RE el F o] 43NzReR o
el dlo|Elg Agsle did0 2] HMM 22 <)
gl o AN &L vl

gEen zuge ARYEYe ¥fd FLU IF
& 71Ae gaock mebd AUYP Hedd RAES
gohll7] $i3) BA F AFE 300032 APsid &
&85 2Age b3l @E A4ge] Ao|B PviRm
7bg BEE Feed 2A9e 43RS & 29 AN
g Aol wt2? H3E 005, 2AY 01 W A F



14

& AAE ¥odF3 oy g8 005 LAWY 0.05Y
Y 24 2oz T2 IS BoFn Yk

ARG Tgalel S dYN Fun g 23
o] Bg a7} Folzl gk ol gbzn S YA
A 23 2 & Ao AP S5 AR qEL
opxjof gt wetr Qo] F Ao Ay g HFE
A FEA QgL AolE ZAEIRY. & 3 3y
& 005, B2U¥ 01% do] ¢4geln Fee FIHs
0.05, 2.2l%] 0059 =9 Q14)&ojr).

E 3. g 3F e i Q4E (B8 005, 2y 0.
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