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Abstract: Speaker clustering is a key component in many speech processing applications. To solve the
problem of error propagating in the posterior clustering caused by the traditional online clustering, an
improved online speaker clustering algorithm based on a decision tree is proposed. Unlike typical on-
line clustering approaches, the proposed method constructs a decision tree to increase branches and to
distinguish an audio segment clustering to reduce effectively the effect of error distinguishing on the
posterior clustering. To shorten the operation time, a pruning strategy for candidate-elimination is al-
so presented. Experiments indicate that the algorithm achieves good performance on both precision
and speed. By using this method, the average speaker purity and the average cluster purity have im-
proved by 0.9% and 1. 1% respectively, and the time consuming is reduced by 57%. Experiments al-
so show that this method is effective for improving the performance of the unsupervised adaptation as
compared with the true speaker-condition.

Key words: speaker clustering; online clustering; decision tree; pruning strategy

Y 75 B #3:2009-10-20; 81T H #7 :2009-10-23.
BEE&WmB :HK 863 mii R AT B H (No. 2006AA701418)



228 e K TR

518 &

1 3 =

PE3E A A 16 W (Speaker Adaptation) & # 2>
NH RS H 3 1E E 7 B (Automatic Speech
Recognition, ASR) & 4t M B8 19 A 50 F B, H AR ¥
AN & €y A 2 QR C ]
] T2 AT BEE A AT R 1 U R G i
BB . AESEBRI T b TR A U R G A
— B 3% B 0 TR BCHE L 18 B S RO N Y
AN AR 2 R R R R G T B N g B
(Speech Segmentation) B3, UL K 43 #| )5 15 & B
15636 N B8 2 (Speaker Clustering) fiet!,

i RIS R HORAEE & PN U Y
— BN L E A X B AT A
fdr g — 26 HA 3 6] — UL d AN B, HL W) — 3636 A
AR 2 [7] — 28 v, DT 3R B A E
fRR . A UEIE NRRAE B 185 P R Ge T it
(P R AT IDNG S BTN A ¢ N T R AE K & ol o
B BT N E A Y RS T 100 ~ 2500 /Y
X RGeS B, U0 TE R A
W B 2 i i UM A PR RE . R TR 4
CARVATPNE £ 55 % SISV R TR EPSK 8N e o
B E A B T AE 2 U E B A AR DL R
9 H Y AR S B R N B DA T S
BT 9Bl 2E AT S5 R AR i o3 B, BE AR R A
LR

K-#J{ (K-Mean Clustering) & 3 & — ff %
FHBY SR Ty vk Hoa ok 2k AR Ak 19 J 125 % Bl
TR 3. TR E P B NS bR A H 1
AR AN 5 PR K2 (8 38 12 A0 T T 10 A\ 4K
HE MW E. B K E IS (Hierarchical Cluste-
ring, HO) B & 7z i T T 18 2 1K 90 451 488 1) —
P SRR T5 ik Hol i 5 9 8 203 )2 W R 5 /)
K srEIRIE . HC MR BRMEAE T (1) 5l
B8 5 (2) Tk AT 762k Con-line) J2K L 19 i B A
JEi B E BT 2R R K LIRS (On-
line Clustering) %38 12 Xf &> 2 >f 0 18 & Be it
PR PI OBy g ok v HC J7iE i R BRAE , Y
WG A A S IR K e S TR 5 B Rz g
FY . AR AR FEA) Uiy B B A7 A B B AR

FE P B I 5 T O R 1 ) PR i R AN T R
JE SRR AN B R IR R A R
AR B s AR SCHRE M — ol S0 1) 35 T DR SRR 1 10
5 ANAELR BB 3 (Decision- Tree-based Cluste-
ring, DTC) , 7E46 e M TE L R F i 5L a5l A
FA PR AR J08 3 10 S R S SR AR R R R R I
SRR L I B SR I AN S B A
eIy SORAR R S A

2 ERBEXLHEEREE

J7XC R BRI T R S N TR A
ATy L P A B — T R A Oy
F AR TP I S B B A PR TE ARARLEE L R O R K
AT H IR COMMLEE R E L5 (2) 3047 R1 oy
T SR A A7 i RV D) PRS0 o AL e i 3
i B i A 22 18] F R RA P S AS () 7 8 e 0
TAERIAEAS DR I 28 %38 & 1 B2 = ek B2 R 26
9SG B . H T A AL R B A IR PR B L Kull-
back [ g & w Y B EOR MK 2 AR IR AR
TR BRI T d/ N5 28 B JEAR L E X R At
TS T BT 0 B AR L B B DAL O B G ) A
SR T o A AT — U] e R G ok R PR A OF
B S o 7 75 T D R 50 o %) R A AR R R A0 I A IR
T8 HE ) R B < 15 25 °F J7 AUE U] (Sumeof-
squared-error Criterion) ., H{ A7 i ] Zet112)

2.1 BREHEZE

V€ S RV CRITERT R S RF I B i
G R RS, FIFCaIRm L&
AR B IS SR I SE A AR A S R — 2
VSRR URES) NGl TSI N ¥ R 7 b g = I
FCHTE N R AL U2 O B ek e
FEAR VAN —28 AR5 3 3 ORI S8 H . A&
LEEPHEHET A I B R & 1 LI E B
KEBRTHETEIHMZREBLLR. 2 ~x ZE
R 8 DMAEA S P LA AR R R 28 5 38 M AH
WUEARR . TE k=12, T 8 PRSI —3., Tk
=2 2 MU xs Mo, GIFN—2E. WIkEE,
1E k=8 R AT A SRR 12K,

%%%5}1&%% X:{Jfl#xz""vlw}’/l\



%1 A 20 B Y T o R0 A A 2 B 229
(D ¥t ERTIRAE 0. 5 0. & il A
ST T T LT for X Dy KHPHH cxe1s
=3 e 90'*5 (2) FIAHHES B«
= o (3) FF 547 B 15 2 1 55T 19 B 84 - d, < mikn
TOr 45 GLR(X.D)).jE€[1.c]s

k=6 — o % () W d, <0 MAFE T B « 5 FEAZD,
k=7—= [ 501 .
=8 — | ol JREEFE|(10) 5

BT JERERIE ML R A

Fig. 1 Construction of hierarchical clustering
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Fig. 2 Construction procedure of decision tree
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