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Abstract
allel phone recognizers followed by language modeling(PPRLM)-has not be study in CDI field due to the lack of dialect

Lately the study of Chinese dialect identification (CDI) shows some progress. Yet the excellent method-par-

corpus with annotation. In this paper, we study CDI using a method like PPRLM by virtue of GMM tokenizer, further
we study the combination of a confidence measure to use the method in open-set task. Simulation results show that this
CDI method is an excellent method with high stability and reliability.

Keywords Chinese dialect identification, PPRI.M method, GMM tokenization, Confidence measure

BEHH 6 AMHAER. K EEFESHAEERGRER
BB AR SRS B E R S S . A3
Bt FIRAE SR 2 11kHz, BALGR 16bit, B 256 51 WIS

1 31§
DIEHF B PHREITEN B PR — BIUEE S

BMEMER, EEF RS EEAER RERS MR ES
BIRSTSAEEENNANE. BRIZHEMLTES
B, 2002 LA, REGENZESH. FMIEH B. P. Lim
SRBEHTTETEHNES - TER MALRFES Ik
BRI Y . BTRSHHIETHRENDIES S ¥ E,
B PHA G BB AT E RIRFHE SR B (
PPRLM)™*) i RAG RN A MBS . B4h, BRI HER T
PRSI, N AR Z R E AT EYE., A0ET
SIABHNREABERE (GMM) RFE LS8 4 T 3HE S FERARTE
3R, LA T PPRIM B B AETGE F B FHR R R A,
[RET AR R AT SN, A BOER T BE ARk, £
Hegwn R E A 5I98. HEXRERH, % F GMM #F
SALFEFHAMTUE S F R R B SRR BN A
REFRBHRR, G R TR .

2 BATRAHEE(GMM)HSHK

AR 5T B AT PPRLM i85 KR 1T e,
AR RBEHIIFEELEATRFERE. 2T MM S
WHEFARITER PR ARG WME 1 iR, ElEEE
SHAEHE FHERR CMM A 540 I8 F 2B 4 BB I

128 . FRIESRBUNA A R/R B R B MFCO B ER
B, 33X B 12 4 MFCC fin 12 48— 2243 3 /R (B 3R B0 B
L.,

ST RERB
o as | LHREEERY

. n%%%%&ﬁ NEE

ﬁ_#ﬁﬁgg@|,§ f

. | | M

L I#iﬁ%%&@l a
REETHA

D wmEEERR

Bl AXRGELEMHEE

2.1 GMM HFE4EE

PS4k i B BT IR A R (GMMD (41 5] LAFRYE GMM £F
BB BT HMETWNITS L. CMMERGEH
BAEMARS EESHAE¥EE. MR EMERY RE

ORI T EFHRREZLEE SITE (0IAYY004) LR AP 2L EEME (06]5BYY006) , ILHA “+H MBI LT H (K3-013) , M
IR ARFEASGH SRR ST E (06XWB28), kB BL, TEHRT M EFHSLETFAHPRS BBAR BHER, TEHTH A
FOLE MEMESE . BIRG 2B WL AR, TR R . ERIETY HEETS.

+ 210


http://www.cqvip.com

— R S WS EE B, T UYIAB & T SRS K.
Qe={wor A=, 20 X B O BRE - KSR
SW v WERITRATTIORE W : S0 =1, RFH
INEEABRSEE P L RHEAR. S R TEE
M;si‘:lazv:g’""M’M%g%?§ﬁﬁ8"]:§\ﬁo E?ﬂﬂﬁim&,
EEESHERMELE. N FE—B, MM KIELARK v =
gigirgfﬁ{b(xi\af)}ﬁitﬂﬁﬁﬂj%ﬁ%(ﬁ%ﬂu}%ﬁ?ﬁ?
BHER) . R, GMM Xt T AR & —WUE & R E1R
B)NBURERE AN EEEANTFEE BRI
ForA AN F AR S . P, B Win &,
A HE AEFAR (TR NSR REHNE L FEDH
NEOMEBHEAE v AE WA RHFXMNNKWFS.
BRFEARES FRE RGBT & o e
DR BREEEFHEFS v.. EREP.XFHAFSHET
FEBRERER T AT X UTRINANIIEE,

2.2 EEER

PPRLM Z 4% S EHABRNT R RHAITIES
BLORKBRETREMBHERRE, ARSMH B PPRLM &
SFHMIEE AR B AN S RHTETRE. A
EEERESE-NMEE R SR A
H pu\v—D) = T pw) A p(u\v— ) B HHPE A
RAXME TR EEE A BT RN/ MER
{8, BEZE p o) SR FUNGREAR S v AR B b
(o \v-1) £ v BHE v B ZJCHEER,, LB, A SCIEAY
BB H7:2=0. 001,4 =0. 333,4, =0. 666,

2.3 E AR

Jav 25 R E B T R iR (Phone Recognition, PR) 77
BHREPHTZRA- RENEN LR BIESEREANTT
S — B RBUX AHE R . AICHER T R E A%
2B R M A T H ML (ANN, Artifical Neural Net-
work) 5388 . BT ARBRILEIETHBIMNITHE RIHE
HMBW—4E0R . RER - SEYEMD S ENE TR
FRAREUE K HI0E FEBHIT G T ARFAE. ANN 4
BRI NN ELMEBHE. ARERANEMNREFE
BP 2 M4 (NN) 432588 . FERITHE, A TR E I
HARR M SCE B R IRE S Z BB S T St
Rmamg™), BEBEE . HANEI I RET 1 0B
B ERE, REXTE T DI, IR Fix— 2t
ARBER ROy 1, TR THERMBEE RN 0, 4§
s, Y1k 40 P T A 286 BT SN R 08 X B8 — A 5 R R
HATAWEYIZ. TESRNER ERBEFNWITHEARA
Bl — M, R R BB 1 MM RIF0H E Rk
RAEH.

3 EREH5

BlEHANRXN SRR RERE—EWEFE T HT
BJE MR B AL B i — R O7 i X T RETF R I RN
TELEIMEF GEBAREID ER S ERETRERE
ERASRAREER. YRAEEAEIEERFARS
FOWR 4 T E LA T SR R R B L FE 8 B R — NS B
S, NRARRK RGN, RERENRE M
SRR ARSI T BRI 3 ORI BRHA T . F—K
RAFA BT B NEAESIEH— a8 TR CBG(Com-

D000 http://www.cqvip.com]

posite Background )iEEHE AN, ~EXRHAAZTHERTF
BA RBHBIEENGE AR RUESHAE, AU TRE
EEMERNEE, B OREARET CBG M HEENER
BIERH, AR AT GMM B 2374 80 B 15 4 3 F1
TE Z 4% (Language Model, LMD T4+ BA5 HI BB Fh 5 B
FERIA CBG BIEHI A RS, BIEHHRE T BB
B CBG MfT 4 £ HI LA, TS A4 CBG R4 R
i FEAS [ B L Bt AR AT A SR P 24T i 22
piligise: ko

4 KWK

4.1 ERAMUENSIEEE

ERERERE B RS E , RO iE R R A
BHEARHRF, S EIETHENE, RETE LHE 90 £
JEWES THEIMES N & EMROARDES FIEFHE"-,
BEITEEFSHANTSESEMRSG. VK. 28
OGI ERF BB B m it s A XESL T —4
T 5 S PR /M B RE A GBS A RS L E
BRDGEH BEEE. EREENANTE S S 5.
bR FREEL KSR BEESIES . TS HAER
FIMBE VR 3 W, BEEEBREHETEZH, U
11025Hz RAE . 16bit Bk, ZIEFEABERARDUEN 7 KE
B S RS B EHFE NS B
FHMERE, 4 AL EE HMNE S MEETE K YPE,
MEENTAEEEAER BR T 5 3HIE AR R 10~12
AN BawiR1: 1. AU 4 RHAESAHHERTE,
HENERARFENRIITE. BEEDHN 3 WA Ik
£ FFREMMIAE, SR TS GMM FFS L8 MmES
B REVRBRI L INGE R E B U RN REWN
PERE. VIGREPRT 4 Bl 5 AE N BINESNIN T E BRER
— N 60 SrEREUN SRR, M E R IF RN 15 BiEE
BRES WiREP LR 5 FHEE 60 B K 15 HrllikiE
F. FRM, FREPHREE 60 Btk 15 BHMIES. UL
IMEERETRHREAZNES.

4.2 BEASKEHIINRHGERR

A SLE FE RIS &M T WX GMMFF54L28) By
B FHAT GMM FF 4028 8 BB BOR TR IS 6 4 28 28 3 1R
k: 90218

B e % GMM Fr 51k 38 M Y 5O R 458 BHR SRR
XE GMM 4> BIE 16.32.64.128, W TER KR
128 YA L ACSCE R HATHIA . A S 58 [m] 66 38 %of 0 387 43
REBMANN S RBEREEAETHMTHR. B28RT
GMM B B R 457 2 B R 2 (H] 36 R 35X B i P 27 3
RIE A BT CMM A BB RE T IHE. LRRH, 84k
LEGHEREE GMM s mmE A wEs, 8
GMM Br¥aks) 32 UG IRFHEE A BN E, XBIFR_RE R
I GMM B0, BEEXHE & 1T E M A BN T,
e —EBEE, XA RES THL. RSETLUE
), A RS+ ANN 4328875 GMM B 32 B3 2 KR FF 1R
T BT sras AR 128 BYATE ) 10 BAEST M. XE
MATEA R 50, ANN 432884 SR P K RE T MASRRES .

%2 GMM #r S 1b 88 317 B O R BHIR R R v, 5L
BERNLE 1, M PPRLM R4 —#,. 8- 1THSLBHR

(F#% 236 A)
« 211


http://www.cqvip.com

RAE LT IR/ RE, H B RE R RHRAMK.
FVLET MR R T A R R — SRR AR E
BMEEZMLA. HEREERRE —ERM, TUEIHR
G MAFGRIR RSB, H R — P ESRME,

2% X W
L Bk I, NI SR AR RILTE KRB 6 5. e

D000 http://www.cqvip.com]

3 TAlk k24, 2001, 27(3) 337

2 SEE BRI, % —FHETASMERRFIMAESIEGRER
%. BT HARNA.1998,2:8

3 B, SER. - EEHARBGEFMAL T 5L 8
BT S50 ,2004,26.212

4 RTHE,WER, RES BT ATHERER SR BURIEI 7
., KRPESE,1999,8(3):49

(L% 211 10O

A—MrEEEISG AR EERBART TEE TS,
LEE WG ERE e K. LHP GMM 5B
BIGECH 128, 533K ANN 223648, £ 1 KU, AR5 4
BEIFATRS REERGE VA BFPR RN, T 1 BE AR AT 5 (L AR 1
BERE . XRYIEMAFS AR H SEE S i I mE T Y
FRMEFREIAR,

100
80 b ,
L R e B
40} W

20 foo
0

FEHRE (5

16 32 64 128
GMMIT 3

2 R GMM ¥R B4 35 0 L
A1 FRRBE GMM #4780 A Gelb bty o ik

T KRB GMM TR BRECD)
BN w Tom [sm 4B
ﬁﬁ 15. 2 35.5 57.0 70. 2
S 32.5 60. 2 67.5 87.3
BE 55.0 |82.1 |88.3 |952

4.3 ETREHMGOFEXR

RERIFF AR A T B S50 PR B AT LU b SCHR B A9
K IMBHEAF I E. KBRPRERM 128 B GMM4 3
i, BEHRHER MR ER T RENEENS. 8T
CBG #ymA /] CBG BB 4> KA A L& K48 73 K
A 20 BT MBI, TR CBG PR A 2R A0
16 AERT e BN . KRERME 2 R, R2ERYL R
SefE i CBG BARHI BN M B 91 B AL T 46 F — BB A5 H )
MRS, XL R B A B AR H B 6 A PPRLM 77k
MAGHRIEFEENER. EHXBITE FLBRHRE
WETEREH ANN B EBBREMRTRHIFAHERE.

A2 BEFEBTARERARAUK

R By a8 ANN 43288
Efﬁgf PR (%) PHAR (D)

k| B | Bk | B
AHE | GMM | 47.7 | 58.6 | 62.0 | 69.4
CBG | LM 61.7 | 72.5 | 69.8 | 76.7

CBG 71.5 | 82.5 | 75.4 | 86.2

« 236

HHRE ASCEMEIA GMM ZELEFF TIER PR
PPRLM B REDUEF 5 B S BHR S R, H &
i bR T HAEEH THERGHI ., ERERKAUET
GMM %51k 925 PPRIM B 5 & B sh#HR ik B R
B BRI AN NGETEREREER, 2—f R
HIGRY REMBANNS SRR . BEHIM
HASSE £, BT CBG MEFEHI B &2 PPRLM ke
£ ATHEEARTS BB T RENREEMTRE,
{8 FCREAE I F 31T 4 BHR G

2 % X W

1 Tsai Wuei-He, Chang Wen-Whe. Discrimination Training of Guas-
sian Mixture Bigram Models with Application to Chinese Dialect
Identification [ J] . Speech Communication 2002,36:317~326

2 Lim Boon Pang, Li Haizhou,Ma Bin. Using Local & Global Pho-
notactic Features in Chinese Dialect Identification [C]. In:Proc.
of ICASSP’05,2005,1:577 ~580

3 Muthusamy Y K,Barnard E,Cole R A. Reviewing automatic lan-
guage identification [C]. IEEE Signal Processing Mag, 1994, 11

4  Zissman M A. Comparison of Four Approaches to Automatic Lan-
guage Identification of Telephone Speech [C]. TEEE Trans.
Speech and Audio Pro, 1996,4(1):31~34

5 Torres-Carrasquillo P A,Reynolds D A, Deller J R Jr. Language i-
dentification using Gaussian mixture model tokenization [C]. In:
Proc. of ICASSP 2002,12002:757~760

6 Laird N M, Lange N, Stram D. Maximum Likelihood Computa-
tions with Repeated Measures: Applications of the EM algorithm
[J]. Journal of the American Statistical Association, 1987,82:97
~105

7 Jelinek F. Statistical Methords for Speech Recognition [M]. Cam-
bridge, Massachusetts, MIT Press,1999

8 Biederman D C, Ososanya E. Capacity of several neural networks
with respect to digital adder and multiplier System Theory [C]
.In; Proc. of the Twenty-Seventh Southeastern Symposium on
Neural Network, 1995. 305~308
B . EFEESAEIMI JbE AR T R, 2001

10 Gleason T P, Zissman M A. Composite background models and
score standardization for language identification system [C]. IC-
ASSP,2001(1):529~532

11 BR—F45 . IRREFEEFEIM]. LEHEFHRME, 1994~
1999

12 Muthusamy Y K. A segmental approach to automatic language i-
dentification [ Doctor thesis]. Hyderabad, Indian: Jawaharlal Neh-
ru Technological University, 1993

13 #ia% . BFAEH AADGEIML #iT 2R . b5 HEHE
A4, 1997


http://www.cqvip.com

