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Audio Segmentation and Classification in a Broadcast News Task
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(Zhongke Xinli Speech Lab, Institute of Acoustics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract This paper describes the work on the development of an audio segmentation and classification system applied
to a broadcast news task for Chinese language. Three-phase automatic audio segmentation algorithm is provided. Audio
stream is cut to audio segments (or sentences) by simply segmentation, fine segmentation and smoothing. Two different
fine segmentation algorithms are given. They are dynamic noise tracking segmentation algorithm and segmentation based
on mono-phone decoder algorithm respectively. Classifier based on mixture Gaussian model is used to classify audio
segment into four groups: noise, music, male and female. The experiments on “Xin Wen Lian Bo” broadcast news show
the performance of automatic segmentation and classification is almost equivalent to that of manual segmentation and
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classification.

Key words Speech recognition, Automatic segmentation, Automatic classification

1 31§

M\ 1996 SELUk, 2E[E [ 5 5 (DARPA)TE tH: F s il Py 2%
177 T 4% 35 kL (Broadcast News, BN)MH 5 2 45 (1
(HUB-4 TP, 5 — 3 H 4 v 2 SR PRI 9 45005 1 B
PREE, 4R TV IR BB UK BN B T4E)5 , DARPA
BB EVPINRERE, PR AU K 5 5 3 S0 7 i
M, TEE ORI TR AR ERC). 7E 863 if
RIS T, P T8 35 W BT AT TF 28 25 11 [ B Stk
AT . ASCHEIX TN T — LW IR R

TR PR R IR, R A T R

[ E R TR A BRI TN, 5 LU RIS
FIEG, T HEHT [ VE R R T e g B () f) id
FARG. — FTOE ) P A TELE AR, A DA T
HERLIVT BRI . (22 R POE AL 5 2308, —
SRR R T P T B ok 1 R TR 5 I B
G SR TR S DU RIS, BT

GRFMOSNESTES . Q) ARIES. SHEESTHL,
FUARVE S AR Z AR Z , 23 5 AN R R I U (il

2005-04-06 #i %, 2005-09-20 £[r]
pE AR B A THRI(GL3BROL)FIE %K 973 i1-%1(2004CB318106)%F
By up i

%), S ELBE AR R AR . (4) IR .
SOARFE L P R PSR AT B, JF LA i1
RS (AT, 535 ST HERE Y 11 S) 2R Wt 5 0
I TP

SRR VUIRILL, TR R A 1
AR, I BB AT B B
(7). 55 2 APRARAL, INBTRIGE 755 BLE B ARO%E
25 S R LA A B A< S A
WEILT B80S0 B B A ARSI LT R
SR DRG0 %, #2004 4 5 7 22 A 6 1 10 b
1 5 SRR 0 MRBUR . A R 452 %
AT ARSI 3 BB 1ED S B, 2 IR AT
RS EOEAER 3 Wl 35 4 AR ABINEL 5%
S T I U RS ISR R4 A
it
2 BuMnREZX

PR IS R 0 1 9 4 5 R AR A A 035 900
5380 08T U I T B S Fo BL B 1 E  SE
(metric-based)™ & 114} BB AL BT V2 199 F i, 3
AR, 1 TR F T 5 R4 LA A%
S0 I ARIBIE ST LBV Bt 5K BRI 2E



12 ) =

PEAE: )RR RRIUN P K B B Bo oy KA 2293

AL, TS N TE S PRIURRAE s AR % — e KK
FRFE S A W, TR RSB E MBS e L b K
WHIE D, IR SRARSR G R B DRI, HATE
RRAE VST EE . AHAD T R BE BB, R AR T (¥ 7 2 2 7
Ko PR T BT A R e K A R A B A
Metric-Based 73 Bt VA VE BESZRF AR B . PEBS I BB . 7
Koo W5 LR A3 B 5 R 2 1 gl

£j metric-based 7> BRI A MM, ASCHEER
IATE BRI RE R, B S ik (R R ), 1 HaX
PPt A bR T8 U BB 2 BE AR . 764
FETER D, fE e AR . IR S L,
Fre I R IR ARG, B A S T S s [ i e AE
JREBEERL T, BT EEAR L T SRR AR, HSE
A LT BT, I AR R 22 8 e Hp 1 SR e A
SRR, BRIk, RIS IR AT LA R T TR A TR
B
21 ETFESEEENENNE

ST S SR I, BT A . R B
25ms, AHARMIE & 10ms. K T 20t S AWt e A

e = const x fi x2(t) ()
t=0

FEHA X(t) A 5 A SRR L T 0 B 25 1K SR 8 H , const
A —H .

FrEES: N WA 1 B S A B/ T I — S B, K
T — B AH AR B A5 T A] ) 0 R A — A A B
(audio segment) B —AN) o T “EE " HE A RE ARG, AT
THRESEAEETHERNESER, TUEBEEFAH.

Xf 5 ORI R AGE , 3HT T REE A3 B A3
BUG, 38T 2852 AN EAMBL (BRI T). R 1AM T EAEL
KSR B

#z1 EBNEMNRREHER

Tab.1 The statistic of length of audio segments
[0,1s] (1s,2s) (2s,65) (65,10s) (10s,20s] | >20s

AR

Bl 410 811 1505 74 39 13

H

LPSYN
JEL | 462 17.66 59.61 6.92 6.38 481
11)(%)

1 IRAE 2852 DMEMBIT, AT 1221 ASE B 54k
TR (N T 28), MK EERT 10s (EMBAT 52 4> 70 B
MIRZ H S, REESERF AR 2 B0 2 TR ) 7. it
PO S, ArRU A A FAETE it se B AL . i
KA AR SRR o, T J (0 f) 3R T RETE AN
SERE . AT K EBAFAE 2~10s 2 . & 1 o] LA H,
Ik RE A 3) 7 BUEA B A) 57 XA 66.53 % 2 X 4>
SOR. P, EHREIE PR TR AT, N
WEBAEAT A I W THRKIE, WkEN eIk —2
SrEle NV PIRIOR AN BURE: B R B ER 2 BURE
T3 2 U 73 BUA

22 HEREREENDIBREZE

A AB IR R A I, T TR I BB
AEAATAR TS SO A R A T AR T BN A R TR R A B
I BT 5 B, B ARl TGV K I gk ) P Rl R T
HnRE R, JoBE N MR — . AEE AR R B
R, AR TEFI PSS AR AL AR AN o T ST AR G A
FRED A . A5 VAD AR, Bl shE
i I 75 i i R BN A BB IUE

TS Bk 7R I 2 AR, H R R SR AN R KR
U, AT SR B S /N A b S gt 2 A S
Rk, AT CUGE G PR 5 fe IR I S IME SRS Al TH
=R

BB X(n) & GRS S, Horp x(n) 2 TE, w(n)
JEWE R, IR H x(n) B0 w(n) A HRMEZE T2, S
5 X(n) A S wn) #OZ AR . XL, AMUE
FECUTTMIR R LR, KD AR Rk, GE S hEE
R RN W)

ex () =o5 e (t-1)+1-0x) “ €% new ® )

Forpreg o () I THE R IR 5 A5 55 LT S B g
e B8 oy NV FRE, WAEVEHZE 0.45 < oy <0.95 (AL
EUH 0.8)0 X (2) T SEFral s T4 t WilA &S t Wiz Jri Tl
M REAR B, SO LB BT AN IAL

HR@FEML, BEE SRR e, () WAL -

8 () = @ -8, (t—1) + (L= @) -y e (V) 3)

Forl ey, o (1) FVHURARIE Ay -

e (t-1) <e (t), I He (t-)<e (t-2)L ,
It Heg(t—1) < 2e,,(t—1), We,, 1 (1) = (t-1); (4)
7l£':Ijl‘ljew,new (t) =€, (t _1)

R =1 Wi 2 5 5 Re B Jm it /ME BN T 1 Ui
WEFERE T, W€y, o () 5T =1 MUK SR S RER, 55
T L R R . RITTE L, AR B G SRR
WS e/ IMELINT, SEBTE S e A . TR RE S AR P th PR g
PRk, GERHN AT —T.

vt th AW e LS, T LAJ7 (N S A S AT 2
Hlo BN S FRER A B EA LD R R

(1) fhETHRIAGE S RE e, (0) AI{EMELL SNR.

@) K@K (B), IHEIEESRERE e, (t) A HE
we, ).

(3) AL M ifs S e -
SE % M R — B

(4)  AHALPR B I B A — AN B AL
23 ETFEHRRINNSERESE

FEESEM AR, ] DO X s S s R E S 4
PRI A)F ATV o B 2 AR T LA T 0 5 A s
o MWABHIEH W FEEREX SEESARES, FAOLE
TS BN R . P2 i B SCE RIS R
HMM B F1— AN (B P ) HMM AR R Bl B3 28

e, (t) <SNR g, (t) , A



2294 B 51

B IR

i 28 %

A AREEE T INZGE] . CL E R HMM BRUROR T T I
AR R 2 M E R — M.
%2 HBEZE Viterbi iRIIER
Tab.2 The recognized result of mono-phone decoder
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Tab.4 Confusion matrix of automatic classification (%)
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Tab.5 The performance of automatic segmentation and classification (%)
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