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Abstract: There is little study about acoustic cues corresponding to the existing theory of distinctive features, this
paper attempts to establish distinctive features of Mandarin finals based on speech parameters. Firstly, decision
trees of Mandarin finals are constructed by using multi-layer clustering methods based on distances of speech
parameters. According to finals classification scheme which include rhyme and open rhyme, and by analyzing the
cluster logic of Mandarin finals’ decision tree, the distinctive features based on acoustic parameters are
constructed. The distinctive features are arranged by the phoneme of main vowel firstly in finals without glides,
and by the glides head in finals with glides. Distinctive features are checked by support vector machine and finals
are identified according to a specific search path in distinctive feature trees. The accuracy of finals without glides is
93.1% and with glides is 92%.
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Fig.1 The tree of finals with glides based on parameters distance
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Fig.5 The distinctive feature tree of finals without glides

ouen eng ong

_.uai uej
uan uen

1a0 10Uj0ngiian liniie

uang ua

iang ian ing in lieng uo

Bl6 S i BE HURFIE AR IE]
Fig.6 The distinctive feature tree of finals with glides

5 BBREIE

T AP i P A R AR BE R ALK P
BEAT IR 70 o B S ACR BRI N S BER AR



14

TR A BT IEE S B G BEDCOR R 91

BEIRE, 0T PR 2 R DX BAREAE T Ao 2R
DLSEIINS DX A RS o e e b, Jd sk AE R
KB EEATH R, R REEAT I DX REAE K S
FIBREIIX 3
51 TRIHE

X T DR AE T A, Al S8 ) S AL(Support
Vector Machine, SVM)EEPIE4 2582 7575 &
B — B BEE A —2, 55— R B BEAE A ) —
Ko A —F A& NER AT B IR, S5k
— PR AT I

SVM i i - 3R &5 74 UK B /A R S EIR SI2 B IR
S/ DME, INTTTERE AR RN 0L T AR R
T )27 IR . NS ) B x, i I bR R o Bl 4 21
A E R . SVM TEIXAS iy 4 25 () - R AT I 25k A
PR e KR o Sl . LA,

K(x,x)=0p(x) p(x) ()
BER R R PR Ao IX L, GEHXAR ) 2 R 2 (Radial Basis
Function, RBF) A WAL 2, Wa(2).

K(x,,x)=exp(=ylx,—x,|F) (2)

RBF 7] DUUFEAC ARG VWS 21 e \) . BT
PL, SEMMZ AR, RBF o] LUAGEEFEA 555
(P FIE| =2 EX PO

TR REE S E S KA, X T
SVM SRkt , B SR e g — K& . [A)
I 25 18 21 ) B B I [R) R Sh A AR AR AIE , RN S A
A T 43 1 5 B, ARBE ) R K ]
1: 2: 4: 2: 1. fER—BWN, Wik M=
AT P, MEZBINRIES 4. R 5 BURHIE
) B AN (R BEAT D, PT80S He I &=
MU AE FHRARFIE R 1. 73R 1 FASR 2 TR ar il T
AN BRI 2 B BE D AR A I R 25 5. X T
A B BRI 5 B B T AN R DX e Ak 3
BT WHEHEAE B REREA T I S W7
XA, A ERRTREAA “ng BIFR” BRI,
IEAME A 282 Wy LA RRAE, a0 “R\IR(IR” &5
AL T P AT DX AR A ()70 A 5 SR VR A R 1Y
7 95%LL I
52 BEHSE

PR 5 F 6 i e AR R AT, Jl T

#1 ENEHBXAFERNLE RERLL: %)

Table1 Classification results of distinctive features for finals
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Table 2 Classification results of distinctive features for finals
with glides(unit: %)
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Table 3 The classification results of finals without glides(unit: %)
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Table 4 The classification results of finals with glides(unit: %)
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