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HAEE GMM LEERE AR T U IER O R

Oflglrz, &

1 FLC&IC

FERDAA—ZV b ENLEEBEENE AT L
BEILBWT, BLAESRECHL THRENCENE
TAEXYSAVEBY AT LEEHT AT LWEIFE
ICEETHD. BEIHV AT LCANENEERE
CESENAHERMENOHE L EREHOMEIC
ST AT ENTE, AXNS MUVEETIRZNTN
EEICHTAMBEESLURRREL TERBEEN 3.
ChSMEEBLUREENHETENL, 0T
EERMEREESENS AN LICT T« EiE
THTELTRDBCENTES. T, ThETIC
EEGMMOLERERLL T s WEEDEFK
MECNEESLIUREEEHEL AT M IVEE
THERHETS> TEEERL, SHEAMERICE
WTERRL . BREEZEEHEB LML
JaryhIvRELTEEL, FizHEMNEVRHE
A —IVTORSTHOWNEHAIETHS. &K
TRAEFEICDOWT, EHTS GMM DESEHER
HEEEDRER T 7 A T LFEER L & HAE
DEIIBEOPRLE I DV TEMETS.

2 GMM ZBWANT b IVHEIEERE

AETIZENE GMM LEREZR Y MLFELES
(TGSC) 1] Ic2WT, WYICHET 5. HESEEE
BEOWRERARY P LE n,, BEEMSEIUCMERE
HEoREEETN TN ., b, ETHE, F)—V
BEANRZ R 2, R (1) CEOEETES.

T

By = o —

e (1)

KD RIS, ST AR a, BET b, IKKEFLT
HIEZHFETSERE f(no,a..b,) EEIT T LT
5. BT AR o, BLXU b, ZEFRETEAIE
LEFNFN ABLC BETBE, TNHIERA (2),
(3) ILRT & SICEE GMM OEERRAL T5{EE
LTHETES.

L(AB) = > Loum (Y2, (2)
t
{Aopt, Bopt} = argutl?ax{L (A,B)}. (3)
A;

CCTT, Y, ABEBDANZ LA SEHL - EF
NHEMETHS. ZEBOWESE f (ny, 0w, b)) &

R (BRIR)

LTRR (1) TRHEBDRBASY MURRIKZ-
TLESTEREAT EICHIEL, ER-EEEFE
& B85 AREELRTEEL § 58, R (4) i
N EEMEEE WS,

f =
~ log (exp(a-n, —b2) +exp(0.1ny)) . (4)

m'a,x{a'i M —bfﬂ O.lnw}

R (4) KBNT o BLU 2 Z2RTEEL TS
DL, SEECNTSHREE L TOEPEICEIL
BLeRGITAIEDHTHS.

3 REREM

FHET (D) HHRIEES B SR EREERES
METERIERMY—F 7 V—7 e TEHE
RAETNEREE (AURORA-2]) OF —Z%EFAWTiT>
7z, BEODTEMHIZE 25ms 7L —L2 7 b 10ms
THY, FEER MFCCL2 L ZOTIVAR, BX
U COEDFTIVRDGT 25 R TH B, BEETILE
JUMEHECHWE GMME 7 ) —>aryF 13
YTERLIZEOEHWE. GMM iE Ag-EM i [2]
& BT AIEELBLT AgCV i BICKBES
HEEbEE AT EEL.

ZHAERIC BT, o OFEE 1.0 8LTE. F:
b2 OFFAEIC DWTIEES (100) &, BHAEDWET
HD 10 7L — LK DHEEL ZHEX T MILD, 238D
AW BEBOES, NT AZEHZIThEFNS
MERD AT P IVFT L5723 (SSHE) 4] L H
UigRexs. UTTREEZHOWTIMLL 7255
# TGSCe, SSEEL ERMCHHAEL 12855 % TGSCss
LFEETE. BRSNS AZT0TL—L (058) %
—DODOKEE L TEEDBEWEET Lk, #WEE
PN AZEELACRBEICH L TERALE. L
fehd > T ERERR RV =B/ NEERR 05 B TH
3. BEEFNVOEEELCEMRNIET O—R A
EBORAZ VT MCEDIWNTED, TOiHa—IRAH
ARSAVICBITRAERATIVIE0THS.

7 A+ S LEEERIE (CMS) [5]icDW\Tik,
AL AWEHFBICHEAT AEFETNATNICOVTE
EEiTo7z. CMSZHEATAEAICHVT TGSC #
L OB EDEIE, TGSCHEIC X OHMIEDE CMS #
HEHMTERT 3 L&l TOE, TGSC
ETIE CMS EMFTICEE L7z GMM Z{ERL 72,

*Evaluation of the target speech GMM-based spectral compensation method. by SHINOZAKI, Takahiro
and FURUIL, Sadaoki (Tokyo [nstitute of Technology)
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Table 1

to optimize TGSCss and word securacy. Zero-th it-

Number of iterations of the gradient ascent

eratton 1s the result of spectrol subtraction.

LI IE

SNR
#iter [clean | 20 | 15 [ 10 [ 8 | 0 [ -5
0 98.7 | 92.2 | 83.7 | 66.53 | 41.6 | 21.8 | 11.6
1 98.8 | 94. 86.6 | 71.0 | 46.5 | 23.8 | 125
2 99.0 | 949 | 88.2 | 72.9 | 489 | 249 | 131
5 99.0 | 95.8 | 89.8 | 75.1 | 30.0 | 255 | 12.8
10 98.3 | 95.8 | 89.6 | 7T4.0 | 48.0 | 235 | 12.1
Table 2 Number of iterations of gradient asceni

and real time factor (RTF).
[#iter [ 0 [ 1 [ 2
| RTF [0.02 [0.63 ] 1.2

| 5 | 10 |
| 32 [ 81 |

4 SEEER

# 1 CRELIFEOBRVIRL & BRI =E0HN
BERT. RICBONTEDERLE0IESSEDORRT
Hb, FIHEEESC AV GMM DESEIL 422
Tha. ZLEOFRFEOALCONTRDEL—F
BO#ENAEL s BETIFERKOMNENESH
T ohd. #DELE 10EETSE SNRIC
EoTiH s EELDEFETFEYASN S, Thik
BEFDOHLEZLENG. ERICAVWET0s S
Lt octave AZ U T R EANZEDTHDHED &8
fLicEgE BN EREL ER>TWVWiELD, BEELL
TE2CRELFEOBVRUK L FTEREOREE
®RT. TGSCIA/AT A BELEITI b SSHX
DERENZEBN, BOEBLEDN 1OLEEE
B FTEEL T3, UTFTREREFENE
DIELEE 5EET 5.

X1 IcEEREC VS GMM OREE L BHEEE
FEORER SNR=10dB OB EICDWTRT. H&
D TGSCss 3RAH 2L T, GMM & AWEHE
b2 Th a0 8S B & L THEWEREED 35 h
TWAT EHOh 3. Fiz, o n bdREsso
Bk s lckE{ED, BLXEANESHRENT
FIFUERL TV 3.

7 31 CMS & AW IZIEEOFEREZTRYT. GMM D
BERUT 422 TH B, BHEVS A% 12 ZEHTHIE
{kL 7= TGSCe & CMS Z#AEHETIEES, CMS D
F% AN E L IhEEL T SNR=-5 15 15dB D2
BT EHBEIC RS L 2. /2 TGESCss & CMS
A SSRGS, S8 & COMS BB EhEES
L HBL T2 T oG TRMENERICA EL, CMS
A SHhERESICBWLTE TGSC M EMEDM
HcEHTHBT LA RENT.

76

74
72

70

—8— TGSCss
—+— 55

Word accuracy (%)

0 100 200 300 400 500 800 700 800 90O
Number of mixtures

Fig. 1 Number of miztures of o GMM for TGSCss
and word accuracy when SNE=10dB.

Table 3 SNR(dB) and Word accuracy when CMS
was applied. “C” is CMS, “T" is TGSCc with CMS,
“Css” 1s CMS with spectral subiraction, “Tss” is
CMS with TGSCss.
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SNR
clean | 20 | T am ] 5 | 8 | -5
C 99.5 95.7 85.5 58.3 3L.0 21.4 134
1 99.0 94.5 86.5 | 67.4 | 44.4 | 26.0 | 15.5
Clsg 99.1 94.6 39.6 7.4 6.0 al.1 15.5
Tss | 99.3 | 97.0 | 93.3 | 83.5 | 62.4 | 35.2 | 16.9
5 HbYic

CNETIKRELZHNE GMM TEREAARS
M IVHFIESE (TGSC) DFESHT BT 2FHEE T /2.
TGSCHRALFEOBRVERLEFE 1 TETET
AR M LSRN S ERTENET BT L R EAE
L, /7= GMM OES#EL TR 2 EEOSTHEN
BoN 100 BEETRERAOURNESNET LE
~L 7. BT TGSC % CMS LA abdiE
BTV, CMS e DEASDRICENTE TGSC
NEGTHAEEERL.

BiEE A ETIE (21700188) DEIREZT 2 &
DTH3.
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