EE RIS Rk E

EPNIRE M e

2003 44 H 19 H
F—E R

Koo, KEI TN A NYGIE 2 A2AE 3 SRS LAY — XSRS B R — 2 &
HAn H P EAR A E— N

I3 SRR A E P A SR E SR H, AN 2001 £ 1 H 23 HeR
LA FEA RS LR PSR ERF R NEAREAEE .. XIE R
B IR, EE RN =4 B2 R U . S —8V)
] XA 2R 1% A A LRI E N, 58 AR U A 2R R I Bk s

BBV R R BONERBE R 5, 5 R AT N B R, RN K
IR P 1E], 35 =B IR N ZiF KR D5 8] o ANR] A SR 3 25 AE X B SR UE 45 R A T {5 E A
J% 7RIS A E A A R R AR S P R B AR R T

B RIEE L= Z R TIRA T CESHREAR, CRFFMR SR . AN
LR L 2001 £F 6 H F 78 A4 A AR FL b 22 R A8 ST BT R RO 2 B0
(Speaker Verification) i AR N AT [1] .

B U IE(Speaker Verification) & —FRYE UL 1 & (18 & ST EAR I S0y, Kk
WE RS AWM MR e E bR EALE# V2 T WL R
e 5, LRI

A (1], % TEE R UE A A & R A 528 (Gaussian Mixture Model,
GMM). [z 5 7] KA A (Hidden Markov Model, HMM). K¢ 4P 15 3%
(Eigenvoice). FH miliE A BN S nT R R i Ak, SRR — 18
(111 2578 Rl Training Corpus)fik 7 22551 0 3, SR JE R — B e — AN i
IR . B A A R AR BT R 0 5. Bk ) AT SRR R AR A 5
IEMRIL m R ARG (1], HR RSB NER BFEEZWIZER, H
HHFAREA H AR FEES N ERIA SR AT (1], R ARER
.

AT L PTIR, ANR )38 2 A SRR B 1 AR IR R . RO AN TR ) 5
SEAT AT LI AL SR B A — N N BRI R, TR 2R (AR 2
S ANSFEIRIE S SR PE S Tt N A F— N BER S TERRON False



Rejection. False Rejection J& Ui i & I N H BT SRR S 40, (HEIPE R HE 4
(Reject) ML, #H/ch, False Acceptance N2 Ui ik & AL H AT BRI &4y, 1H

Y R GcH%% (Accept) HITHML. % False Rejection /2 False Acceptance .3 G

VEFEE, JRRIIL A BAREES (Trade-off) IR, 7N RIS A — A B AR ) B
Conde s PR T TR B , —h—xEs Bt

N VIR BRI LR, AMNASZIE BT A1k False Rejection )R] GE MR = HUIK,
1M False Acceptance A REPERE B = . IXFE—K, K4 False Rejection 1] AETEIR
%, FrCAaniR R Ge198 € N Rejection, T HAIEHA () Rejection) [ AT BEMEHL
RAKHFRE =7

RN A S50 BR A 1R (Threshold) NI E 252 (Accept) BRIE4E
(Reject) HIFRME, m T T IMEED S, (KT TARERITEZS, DAL ik #— AR
{E AR TR AE B 7] 38 B B# X False Rejection {H$# 5 False Acceptance [ H [ .

gL 3 LATH, FIRIERYI ZUTE 0 2 IET B rf, HHSE R
FREZMARKEL s BB EBhE, WK GBS o BbinRe] Bld =
ML T TR B X S AN [R] 3% 3 25 A T 5 P BO S e o Al — S R TR A 2]
iRl 1R B R Ge 52, WP LUA BRI KI A E R . (G 3 &
BATER VI Ll B A e #E A — N, (HEDV RS R E UL 2R IEEN, A
BEIFFAFE D

B R HERER

2.1 EHE BAERS AR BT AE F 1B 35 IR A8 A — P O LA EL Tl 2% (Log-
Likelihood Ratio Detector) , T &l:

1 7 2 i v b B A B R R & (Feature Vector) J&, 73 il 44 A4 f= ) &%)
AR R A R SRR EX B BUE (Log-Likelihood) HITHE, SR A A
A B 5 Ja B B X B B H B AR S B BRI 1E T B B AR R
(Inner-Speaker Variation) , {HE NEE A )22 7% (Inter-Speaker Variation)
(1] .

22 EH W RHA (Background Speaker Model)

T T SR FHRAE TR S0 e 75 B 20 B IE AL B A, A0 B AR HEE B O1R
A 5P (Inner-Speaker Variation) , {HEH Ni&# A [948 5P (Inter-Speaker
Variation) [1] .

TERARL LR B E W RS, N T R RGO IR S, @ ETE & A
FERLA (Speaker Independent Model) k4 pl R —AriE# H sBA [1]
B AR E AR i AR BRI 25 2.



2.3 1EEF R (Speaker Dependent Model)

EH R E AL H b IR — LB (075 A4 B AEH AR R AR % AL
T TR & A . VB R A B AR E AR A 22 o DL RO R G T oK,
VR R R A AL 15 2 R TE R

=8 KRTTERER
3.0 X EH 3ENH (zflom. zf2rm. zf3.rm) 28 i RealPlayer 35 51 [0 )5 2l &

R HERFEH NGRR3R W R R N8, IR AL H R T Sh
L) « BEESH0N:

HURE A 8kHz
BURE K 7IN(Sample Size) 16bit
7518 (Channels) 2

3.2 YIBLERTR A T RFEE F U RENABRAT

4K EH >R Gy U WA IR i

1:34-1:43*
2:06-2:17*
2:22-2:34%
2:39-2:59*
3:09-3:47*
4:55-5:30
9:54-10:11
15:17-15:40%*

Zf1 liubaorong XI55 Zfl.rm |2:36

Zf2 liubaorong XI55 Z£2.rm |0:32 6:40-7:30%*

4:30-4:34
Zfl wangjindong | L% Zf1.rm |0:06 13:10-13:21*
13:30-13:31%*

9:06-9:24*

Zf2 wangjindong | EHEZR Zf2.rm |0:30 9:58-10:20%

10:28-10:40*
11:08-11:55*
12:01-12:19*
Zf2_wangjindong2 | Tt 7 Zf2.rm |4:08 12:44-12:55*
13:12-14:46

14:58-15:42

15:57-16:41*

Zf3 wangjindong | Tt 7R Zf3.rm |0:55 9:07-9:22




9:30-10:13
Zf1 reporter i IR XIS 1 2t # Zf1.rm |0:05 9:11-9:18%
Zf1 reporter2 ViR X 2= 55 B 2t # Zf1.rm |{0:09 12:36-12:44*
Zf1 reporter3 Vi ] AR 2ol Zf1.rm |0:07 13:07-13:18*
A4-12-4R%*
Zf1_reporterd Vil . FIRR id# | Zflam |0:15 }ggg_}igf*
Zf1 reporter5 Tj 1) X 2R 1 20t # Zf1.rm |0:05 15:22-15:28%*
. . _ 3:05-3:06
Zf2 reporter Uy 0] R SR ) il Zf2.rm |0:15 4:004-53%
Zf2 reporter2 i 1) A R B 2ot # Zf2.rm |0:11 3348_3350
5:45-6:03*
Zf2_reporter3 By 7] 4 TN ) 2 e 3 Zf2.rm |0:05 5:35-5:42%
Zf2_reporter4 Tj 1) X 2R 1 20t # Zf2.rm |0:03 6:51-6:53
Zf2_reporter5 ViR X 2= 55 B 2t # Zf2.rm |0:03 8:09-8:11
Zf2_reporter6 Vi ] AR 2ol Zf2.rm |0:03 9:01-9:05*
.50_17-00%*
Zf2_reporter’ WU E#EAR K 2] |Zf2.m |0:31 10j59 12300
16:21-16:27
04.0-12%
Zf3 reporter U7 1) i ZE 1 2t # Zf3.rm |0:13 2:04 2:13
3:05-3:25%
4:22-4:25
Zf3 reporter2 e YNk elEs Zf3.rm |0:16 6:21-6:42%
8:22-8:27

* i a] 55 E AR N B A, © BRI ZE1_liubaorong MUK LN 2 73 36 15,
Zf2_wangjindong2 KN 4 73 08 70, RIHKEm K, 2O IR & T
R BB E R A TER . PUAZOLE MIERHK EERRORH, TRiE IRy, Rt

FRRE e 3 115

BHMETHA SR

Zf1 reporter_all

Zf1 reporter + zf1 reporter2 + zf1 reporter3 + zfl reporterd +
zf1 reporter5

Zf2 reporter_all

Zf2 reporter + zf2 reporter2 + zf2 reporter3 + zf2 reporter4 +
zf2 reporterS + zf2 reporter6 + zf2 reporter7

Zf3 reporter_all

Zf3 reporter + zf3_reporter2

Reporter-1 2 |Zfl reporter all + Zf2 reporter all
Reporter-2 3 |Zf2 reporter all + Zf3 reporter all
Reporter-1 3 |Zfl reporter all + Zf3 reporter all




H.A Reporter-1 2. Reporter-2 3. & Reporter-1_3 435 F SR Z5x =ANAS B )75 & 45
ERAL, 355 Zf3 reporter all. Zfl reporter all. M Zf2 reporter all % iF, LA
T TEE . S Ja0A — MNMIINZES AR B AR

ZFAIll vocal —&ETHP A NIESE

3.3 fEURF & (Feature Vector) A& i HiEF W E (Feature
Vector) A 39 4] MFCC (Mel-Frequency Cepstral Coefficient) {5#%{:

BRI B P || o
emphasis Filter)
HAE K (Frame Size)|32ms
% HEF-#% (Frame Shift) 10ms
JEB AR ot R , :
Z = A 4 -
(Filter Bank) M /R ZI B = £ 38 25 2H (Mel-Scale Triangular Filter Banks)
TEP A HL
(Number of Filter 26
Bank)
IRATA LA A
(Low Cut-off 300Hz
Frequency)
(High Cut-off 3400Hz
Frequency)
Rt & 12 2 /R SRR AR AR AR 50N s [B) B TE Rk 2 R e
(Feature Vector) (MFCC_E)In—Br & =B Bl J1{#Z(MFCC_E_D_A)3t 39 4

il BR800 R ) R 22 A i HTK 3.0 TR ) HCopy (21 o 3.4 YIIZRIEF AR E 15
A (Speaker Independent Model) I ZRiE KA ZFAL vocal. YZRAT7 2 56 i 1) &
w1t (Vector Quantization) RAFHIUAHIAY, M/ T 8 i), fiTH K FIEZIE
1% (Modified K-means) ; 4#ECKT 8 J5, MU Z{EH %% (Binary Split) . 15
B EEAE Y 5 A S AE 5 K4k (Expectation Maximization) £ 21 f 2 fr 45 1H

(1) . R¥E (1), fEEIRREBAFEEIGUESEISH, IWE20 (Number of
Mixtures) 4 512 8¢ 1024 B AGUEFHRF OV ERAR. JofiDTHHEE, KAk & BGE
HEHON:

JBE 80 (Number of Mixtures) 512




3.5 FEIEE I ERA (Speaker Dependent Model) EFH BRI H F—3 Frid K
EHEARFERE (ZFAI vocal) £ W IKEEIRFETR. H XX PI1H M &1

pE

B ATE A Ry e B KL RE TR R T

TR e AR Y

G

Zf1 liubaorong.sd.model

Zf1 liubaorong

Zf2 wangjindong2.sd.model

Zf2 wangjindong?2

Reporter-1_2.sd.model Reporter-1 2
Reporter-2 3.sd.model Reporter-2 3
Reporter-1_3.sd.model Reporter-1 3

3.6 EHWIE 2.1 H, BURHEAEBIIAE S WIRES B AN

P — L —
Score = —>"log f(x, | S) —=> log f(x,| 5"
) e e

TR & IAUE 222 5% B G & AR e R S8 (1]« AR5 P

RSB — IR I AN, S 5 — IG5 2

EL

= PUFI RO LLSS 85 kUi A ERE R A RN SRR, Sa R s

— . BOER R MEZETREHRMINE. BHIVNUE—E, B E
IZoid i E N NGRERL, RS =il HEFE SR8 5. LA, W
F— mHTR, N THEEAEE, BRIt T E A X = B o] A LR
IR, FTCAHCGE Fi. SNy BA B E/ ME N T TREE, B 0.012399.

[ T#EifE (Threshold) 0.012399
IUESE RN
. N T \ Uiall
Sy Hih Mt E 2 Ik
Z %1% MR TE (Score) REEES e
H— R R AR R 4
(Zf1_liubaorong) (Z£2_liubaorong) -0.042003 A
IR TIL A -0.201615 G
e g o (Zf1_wangjindong) 0.012399
$§%§%@§@F£ﬁ§ BRI U TR o .
—Wangl & (Zf2_wangjindong) ' -
=M T A (Z3 wangji|0.325247 ez




ndong)
i;) ;teri_léi;ﬁ)‘]ﬁﬂ%‘ (ﬁigﬁirﬁfﬁ) 0.146295 B%
(Efe;) ;terijﬁi}ﬁ)’ﬁﬁﬂ% f;f?ﬁiifﬁ) 0.022340 %
(Efe;) ;teri_fﬁi}ﬁ)"]ﬁﬂ% f;éﬁiifﬁ) 0.012399 Pz

ks OV miRiziKiEE 52%18E (RIIGERRIEE) AN HE N
F— N, fEda=Ta e AAFE—N. Bl B3R, EARSIES AT AE el sedt
False Rejection [F R AR, JREPERIREA G4, e R B EBE & H — &M
B, U WE&AET, FEARSCIS B A B RN BTl i 45 R oOvEs — x|
PR 5 AR R BT HI W A [F — N, BB — A THREHE =4
() AR W2 [/ — N, B — 2RI F AR S AR 2 SR E RN A A WA 2
Fl— M N. FNREGLARIRG L H RS R REE SRR, Fnlt 7R
PIRFAZ 2 — X R 5 EHER 2 ) 5 58 AR XI5k 5 gk AR m] ) A
F—MARZER. £33 1, RERERAREGECY 512 R, HSIARRHR
TINE RS 0 256 5L 128 HISESs, BR 787DV, 4518 (2 aidE
4n) HZ5E 2MER .

S35 3k

1. HEHL, “EEHHASRUEZ Y20 7T(An Initial Study on Speaker
Recognition and Verification)”, 2001 4, [E57 &V K2 A5 TRE2AHF T HT Bl
e e

2. Steve Young, Dan Kershaw, Julian Odell, et. al, “The HTK Book (for HTK
version 3.0)”, July 2000

i 254> (Word File)

WY 1297 %


http://www.zhuichaguoji.org/cn/upload/docs/hotcases/tiananmenvoice.doc
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