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Tone Recognition Using MLP Tone Recognizer

And Prosody Model

Student : Hong-Yu Chen Advisor : Dr. Sin-Horng Chen

Institute of Communication Engineering

National Chiao Tung University

Abstract

In this thesis, the features of the preceding and the succeeding syllable are used
to help tone recognition on MLP (multi-layer perceptron) tone recognizer. The
features include means and slopes of three uniformly divided-pitch contour, duration
of the syllable and energy. Recognition rate are 87.74% and 83.27% for single speaker
and multi-speaker database. If using the features of tone pair on MLP tone recognizer,
the recognition rate are 88.15% and 85.81% respectively. Furthermore, using the
features of pitch contour, pause duration and energy-dip level construct prosody
model, tone model and break type model. Then we use Viterbi search algorithm to

recognize. A recognition rate of 71.89% is achieved.
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N=1~N, ' K= E? F Rerdicp > N, =% Kk B3 H7 h3 §8cp)

Spy , = normalized(i.e., residual) {& 14 & #% &x

B, = E#(tone) F 5% » t, e {1,234,5}

B, =ik &5k & (prosodic state) @ B F) & (A v @ Bp R E A S L2 B
A 0 F1op, €{1~16})

BEFFDTHE
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(s

a

i85 8 B4 (tp,, % 7 tone

o4

i b ¥ 55
BBk,nflvtpk,nfl’BBkyn APyn & Pt ’E A Vqu
pair(t, ..t 1) ™ B, &1 3 F &(t .t ., )& break type- o+ rei break type

A R xAF SR opause ki 0 AT N s Y TR - £33 T A&
Jefi o A% 5 BO-B1-B2-B3-B4> @ B2x A L@ # 0 % B2-1 % B2-2>

B 3LM 3 3 &4 B4 o)

RS FA8] A - HIREA L D B ARGE 2 2 o A AT P S
2_HoA) iR (7 PR o R PR 2% 0 likelihood function (Q 4+ 3.2 5%) > 41 * ML criterion
(Maximum likelihood criterion) # %7 { #7#:3| (%% & 7| likelihood function 4z &

Bk 3.2 @A DU O] > FRRED S DI SN Bt o

K Ny
- {{HH[N (Spk,n B +B,, +Be o, tBe p, TH R)x P(pd, . P&, | By, L )}}

k=1 n=1

11 ECN] s EMESRCNN] |y GOV 1

n=2
# ¢ pd,, = pause duration ~ pe, % energy-deep level ; & I, A& linguistic

feature -
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FOE R f b .
d 3.2 }\A ¥ ol @J'f:ﬁ 5: Btk,n ~ Bpk‘n ~ BBk,Hvth,rH‘ BBk,nvtpk,n 2 R>m P( pdk,n! pek,n | Bk,n)

P 2_% =) ¥t pause duration 3" s Gamma distribution model » @ energy-deep level

215 normal distribution model » % 3 #-73] 4§ 3.2 ©

energy dip
0.5 ‘ |
BO
0.4r ‘ﬂ‘ o
o3 B2-1
g i B3
0.2+ o3
0.1 B2-2
0 | g | | |
0 10 20 30 40 50 60 70 80 90 100
dB
pause duration
30 | ‘ | |
L BO
| :
il B2-1 ||
E B3
= \
1o} B4 |
H& - B2-2
0 0.1 0.2 0.9 1

B 3.2 pause duration £2 energy-deep level # & #-7| 1 &, B

A P(Pun | Pny Bony ) PIELS B f6 975003 &40 50 & &7 48 break type

T A 8 o P(B,, | By, ) Rl L5+ break type f chbigram et - P(p,, ) 2

JCRLEEIE ST P LR

bafent ik e e H o R T VR A BT Tl SR o

Al LRI ER R A kR e
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3.2 1% 3 nis

-Eu\«
Y

AopE e i 31 & Ar A kAR kR PR BP defe 11 A i e

BAlFRL R R T e R - A B AR S &R A B

B @ FP(T X, )F &t i o

T, =arg mTaxP( T, X, )
~ arg max P(T,,X, )

=arg mEX[P( Xy [Ty )X P( T, )] (3.3)

X, A kB ARk gk S R 7
T ={t,In=1~N}> k=1~K (= = 8 &%= B 3 80 5 7))

T={t,|In=1~N;k=1~K}

Bk e dom BRRLAT Y E - BF &AM B0 2 5H(SP) 0 § &
e pause £ & (PD, )% energy-deep level(PE,) > 1% F i = B f¥ck fag &
A ypmir KB g P(X, [T, )bt i 8% 407 5434 - B®

X, =(SpP,,PD,,PE, ) - 7]

(X, |T, ) ZZP X.,P B, |T, )

:ZZ[P( X, |P.B,.T, )xP(P,B,|T, )]

P, By

Nmax[P(X |P.,B,, T, ) P(Pk'Blek )]

P, By
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=max| P( SP,,PD,,PE,|P,B,, T, )xP( P, B,|T, )] (3.4)

Py By

B, ={B,,In=1~N,}> k=1~K ; B,, €{B0,B1 B2-1,B2-2,B3 B4}
={ P, In=1~N,}  k=1~K; p,, e{l~P}% prosodic state

Ssz{ spk’nln:]_-.— Nk}’ k=1~K f:i.» T AR

\“ﬁr

#
PD,={pd,,[n=1~N}> k=1~K ;

PE,={pe,,[n=1~N} k=1~K ;
#(3.4)58 i & 5~ (3.3)5 0 B 7 5] 54(3.5)

T =arg max{

Tk

max[P (SP;, PD,, PE, |Pk,Bk,T)P(Pk,Bk|Tk)]P(Tk)}

Py, By

~argmax[maxP(SPk,PDk,PE P B, 1) (Pk|Bk)P(Bk)P(Tk)J (3.5)

Pk k

{i&- H#(3E)i f X P ET DT 6 (3.6)

Iog[P(SPk’PDk’PEk | P, By, T, ) P(Pk |Bk)P(Bk)P(Tk)]

~log {ﬁ[N (sPeniBy, +By, +BY o, +Bo i, TR )O( P ey LA )

n=1
Ny
N ( P& n:Hs, 108, ):|} +log {P< pk,l)H P( Pen | Penss Bk,n—l)j|
n=2

n=2 n=2

; Iog{P(Bm)l&[ (B, Bk,n_l)} Iog{P(tm)l&[ (i, |tk1n_l)} (35)

d bt e30(3.5) 0 1 * Viterbi search 45 & i 1T, ~ P, 2 B, & 71 & {7(3.5)
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B o, F BT A(F FEEIT - BT A NE LD RS R D6

”~

break type % 4% » F12+§ 30 4E7 it) 5 $ g B By,

e
bR
o
|
=
ml4

4 30467 a0 & it £ F 5x16x30x30=72000 LT AL o & EE - B 43 e

%

N

¥
=\
Wa
2|

B @l E s hts- B3 EFHET G 2400 v i

Flet v i 2400 fAF A e

o > KA 2 - - 5% s - 2 - 2z
- B3 e‘rm?g‘b"’-rlk%\ml‘f AR EE T gk B F s F 3T M

AR 7 i e T AR 1 e BB S 0 B ey

Fed N FUBEFEE G TRGEE S BE - B ST M

2400 #& - $z w559 72000 FAF 02 E o FOF BRATPE 0 R F 40 F 480 fA A
B3 — B g aqfets § &b 2% state K& 7 40T >

Ok :( ten s Pn s B tk,n+l) (3.7)

P

o~ RRA TR FEPERZRERLE S s AR AR EE- B
& [ pause s break type 2 T - B f & nE o P Ak gV U EE - Bf &
AR T R D 2400 AV s Flet o m - B & ehstate ¥ A o7 =

Ok.na :( tent o Pt > Biont tk,n) (3.8)
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EEYEE N

e

ad

¥ ’;‘l; 51’1%] ;{1 qk,n—lBg ’ qk,n—l ? E’ﬁ'%: T "ii ’ :ijt‘g

RS PPl 0 oA g & DT i

%

state i&g = 3w - B & state ¢

7 A A T A state FRET LEHET > Bl 0 § AF g, P - B

N

<7

ﬁ;ll PV 'I‘i’f\:"qk‘n E’f":): - ‘/E,#B

oo Tt R ¥ e 16x5%6=480 44 state » Bl 4cT B 3.3 -
state, state,
Bk,n—l > rk,n Bk,“ >
® s}
48048 7T s ® ®
1\\ ® @ - FPin
/,..—-' - \\

(:5;:_1‘{—1 Praa katf fs::q)
fynt Th
Praa ™
By o7l
Fir LA 48048 7T 45 -

15

g5 A 1~16

s A1~ 6

> (t.i:,n p.‘:,n Bﬁ:,n r.i:,n+1)

e E’f"%’F‘ %i% '@“ ﬁ?ﬁ ﬁ\g :% ( P(pk,n | pk,n—l’ Bk,n—l)) ’ j‘

2 a2,

B] 3.3 & & «hstate #7 o 3F BT T R B

G RE S N AT - &Y 3

CONAE LI

®

[
-

B

break type /% e 45 # 5 o 4 ~ pause duration %2 energy-deep level # break

type T4 s (g ( pdkvn;osz‘n ,,b’Bk’n ) and N ( P€ s g, 1O, , ))i break type R e

2

e

L%

P(Bk,n | Bk,n—l) ¢
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“ﬁt“iﬂ P HOFH B RSP 0 4o~ § & tone 2 B ehd A4 48 5 0 5 W (S tone
bt F BHAEEGOM G R IFREY - BEMIF L ORI I AR
HOET B2 g2 0 5%E 2 il dok il G b r B i
TR g ST B AR LSRG VT R BN gL Bk Ap

;&K—g $§F% B tk,n—l'k';i‘a tk,n ’ EIIJ oo p( tk,n |tk,n—1) °

3.3 %2 s Viterbi Search Algorithm

P F A F R T apFEE )*I.%—E\itﬁ - 1 state 45 1! 3.2 &° ] 3.3 #7141 480 &
T A daEk e P RDFE SN T RS AT o F
B e{BO0,BL B2-1,B2-2,B3,B4} - tf'1,2,3 4,5~ pe{1~16} » & — % & < state

4 2400 fE¥ & > 7

qk,n :( tk,n ’ pk,n 9 Bk,n ’ tk,n+l) for n=1~ Nk -1 (39)

g n=N P BEB,, FALLB4 T Fit, Pk F- B HDstate

F g B0 it > W o T AT o

Viterbi Search Algorithm

(1) Inmitialization (for n=1)

O = (tk,l > Pe1s Bia 9tk,2)

L(qk,l) = Iog[N (Spk,1; Btkl + Bp“ + Bkayl,tpk‘l TR, R)} +log |:g ( pdy 1; a‘B“uBBK1 ):|

+ |og|:N ( Pe i Mg+ O, )} + Iog[P(Bkyl)] +log [P( pkyl)]+ Iog[P(tkyl)]
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(3.10)
Ft, o * 7 1

e

#1125 forward coarticulation affecting pattern( ngo,tpko)

s RL(,,) 0 T E 2400 B 4 de

(2) Recursion (for n=2~ N, -1)

L(qk,n) = qk)ngl%k‘n){L(qk,n—l)—i_ IOg|:N (spk,n;l}'[Kn +Bpk,n +Békvn,1,tpkyn,1 -i_ngyn,tpkyn +u! R)i|

+log [P ( B | Bkyn,l)J +log [P( Pen | Penss Bk,n—l)] +log [ p (tk,n | tk,n—l)]}

+log {g ( pdk,n;asm ’,ngvn )} + |09|:N ( P& n: Mg+ 08, )}

(3.11)
Where Q(qk,n)z{ qk,n—l |( tk,n—l! pk,n—l’ Bk,n—l'tI,(,n) ! tI,<,n :tk,n} ’ :}f’;j —é‘"l - TB; _EI ;F’ ¥

ienBdc s 5x16x6=480 B s vl (G, ) n T 43 E 2 2400 B A B ¥ 7

%00 3% 4 & i B2 S o0 state indices &

5(qk,n ) = arg qunglgékm) { L (qk,n—l) + Iog l: N (Spk,n , Btk,n + B Py n + Bék,n—lvtpk,n—l + ng,n Py n + K, R):|

+ IOgI:P ( Bk,n | Bk,n—l)] + |Og I:P( pk,n | pk,n—l’ Bk,n—l ):I + |Og I: p(tk,n | tk,n—l)il}
(3.12)
k 3z 45 state g, o - B A Bk B state g, TR -
(3) Termination (for n=N,)

L(qk,Nk ) = qk’Nkl’Eg’ék’Nk){L(qk,Nkl)-i_ IOQ[N (SPk,Nk ;Btk’Nk +Bpk’Nk +Bék’Nk,l,tpk’Nk4 "‘l‘vR)J

+I0g|:P(Bk,Nk |Bk,Nk—1):|+|Og|:P(pk,Nk | PNy -1 Bk,Nk-l)]“‘log[p(tk,Nk |tk,Nk—1):|}

(3.13)
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where Q(qk,Nk ): {qk,Nk—l | (tk,Nk—ll PN, -10 Bk,Nk—l’tI'(,Nk )’ tl;,Nk = tk,Nk } ’ |-;qtk,NkJrl *F
%o #7112 5 backward coarticulation affecting pattern ( Be, " A Nk) ¥ B F

%5 B4 T Ly, ) T E 180 B e

§(qk'Nk):arg max ){L(qk’Nk_l)Hog[N(spk,Nk;Btkak+|3pwk+Békak1’tkaNkl+u,R)}

O Ny -1 €Q (Ui

+10g[ P(Boy, |Bon,2) | +100] P (P, | P11 B, 1) | +108] P (ten, 1t ) ]}

(3.14)

(4)Path Backtracking

Rin, = (tk,Nk’ Pun,  Bew, ) =arg m(?x L(qk,Nk ) (3.15)
PR % RT :t,’:]Nk ;iRB AN F A for n=N, 2 n=2> %" utE

Rint = 5(Rk,n) © RT, & :t:,n—l (3.16)

3.3 & “rif crzn o) N (spk’n;ﬁtm B, +Bh o tBY +p,R) # 5 ph
A THNED PR -TEFEREFR L LA AP TR E L B 2
f691™ Viterbi search y#ado® » + g AA XML BFFIp 160 L2 F AT
£ % 7 £ % P foeL(covariance matrix 0 R) > &) & o JI* 205018 ehiE % o -
BRI T S licde kB R v e F R R - B e S i
% p 2= = mixture Gaussian model » % ¥ ¥ M HA 3 {HF iR T ERE{ P AR

L_/ﬁ;f,—b p’} o
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VIR BG A B E Y PG - B E R L2 SR

£

break type » B 5 § & B 1 4 break type T $f A4 i R FF &
(Bék,nfl,tpm’ng,n,tpk,n) ARSI TR L rﬂ‘*%a‘r"fﬁﬁ 2P BEE LRSS

SHEAREEE T

splkvn =SPin _Bpk,n _Bék‘nflltpk‘n—l _ng,nvtpk,n Bl (317)

2w ik R B3 41 sp, , 3 & mixture Gaussian model
3.3 & #rif ¢h Viterbi Search ¢34 5% » Gaussian model 4 ¥ % - ‘@ 1

» - f b 4 7 A4 N .
\ﬁvﬁi (N (Spk’”’ﬁtk,n +Bpk,n +BBk,n4vka,n4 +BBk,nvtpk,n +u’R)) B

M

ZCqu (Spkvn;ﬂtk,nrq +Bpk‘n +Bék,n—1rtpk,n—1 +ﬁgk,nvtpk,n +H’Rtk,n,(1) (318)
g=1

M

ch =1

q=1

Y

#¢ M L mixture number - ¢, & # B mixture 5o € o B, & BB HF QB

mixture shF B FF 0 R, o5 B G, % g B mixture sk g R e

F 370 3707 4z 18> @ B 14 ¢ Viterbi search & & ch= ;8 g7 3.3 & orit
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Friy FRREEFEL

AEHMREP R AT OERRE 2 R SRR RS AT ED

7

Aol ERG R R RTS8 B > R SRR SR L

4.1.1 Treebank Z 4L &

Treebank 42 & §.d — (8 Hupk MR A B 24l 43 N3 SR E- 5
IR EERE FRAIAN S E R el A S B F R
Makpan e bpmymd v S A A E 1.1 9% (Sinica Treebank Version
LDO] P e PR ez TP LT RIRAEFFLAE Tk - X3
379 B F AherEcEFEH > £ 52192 B & H P v 341 B AT IRGER

£ 47,093 F & » FRREEE T T F140 38 B A £ 5,009

5%
g o

mly

LR L N 2 B %o A ¥ * e ESPS(Entropic Corp.)
R AR RPN HERERE R AP RFIIPAIE-REA
AE U e 380 g 1 ESPS R Bz AT LR G AT o b s 0 Z B =
it HE PRI S S E R R

FEHRAH? 2 BA 3 MR TMEHYRE PIREMNRT Akt B

—‘:;,L?”‘\gf;i-ﬁr—f £ 41-
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# 4.1 Treebank 32 4 B3 S 42 2RI 338 42 e s

PRGE AL RI3E AL

F #K % F #iK %
tonel 8801 18.56 tonel 942 19.73
tone2 12647 26.67 tone2 1175 24.61
tone3 7417 15.64 tone3 798 16.71
tone4 16081 33.92 tone4 1611 33.74
tone5 2471 5.21 tone5 249 5.21
Bk 47417 100 Bk 4775 100

4.1.2 TCC300 3 &

F %4 @ TCC300 gL » 5~ 534 anF B 236 B % 9 9GF
EeRRE R - £ Y 2 S v manE S o SleEmEEe EEs o RREE Y A

B R BT § 2 Mg AR B sk = g kg R

-n\
Kial

Jir

RIREAL S AP T RAT £ 42

4 4.2 TCC300 4L B 20 BE 4L 8 Bl 2825 L w] 2 4 dciazt

PR i
FEMc [244(312122 4~ 212122 1) | 30(F 215 4 L 15 1)
3 269011 31323

FH A FAES N F EA RS kTR R 3
FACRB- )P ch- Aotz T o773 2% 0 73 B85
AL o T3 BRI E (2T S RPEA ST B T
FA-B H Rl  fheBodpmip s >N 2B NES B
DB F R PRSP ANBT s 2 (A A1k ¥ T e T - ¥

i p 1835 B3 &A@ HeppS 2R 1102 B3 &
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T RIS 2 B3 BURL TR RRRER R B s n

PP AT 443

% 4.3 TCC300 37 B 3" Mgk 8 ip| B en Bgh Szt

PTRGE R R R

F #K % F #i %
tonel 54267 20.17 tonel 6059 19.34
tone2 69237 25.74 tone2 8040 25.67
tone3 40986 15.24 tone3 4818 15.38
tone4 92852 34.51 tone4 11057 35.30
tone5 11669 4.34 tone5 1349 4.31
Bk 269011 100 KL% 31323 100

42 MLP #5nB2 P S %

C AR K = S e & R ah AU SRS T I B gk N S
@ 5% Treebank FALE @ 3 B M Eag % > @ TCC300 ¥ 2 i » F > &
U Al R TR o SRR LM e 2 B maRT > 3§ & 7 ¢ pause
EF AT 7 sk Atk PR 30m 5 AR ) > ok HUrip iRl R i = B

TP E - RATHAYRLY G ASBRAL SN SRR % E A

10 A u4lr MLP 7R B4 - 5 #5450 b 3 tone pair i& 7 7438 «

421 HE - F EFEILFTHREF

Wit - BF a3 P24 a9 en 20 BAF eS8 1 MLP BAFELE - @
gk 5 LNKnet - F 24 % 5 Treebank :Z 4L E » 2" PF 3% = 40 Hidden Layer %

150 # » @ stepsize 3k %5 0.01> @ 'R en=t #ic s 500 =x o $FpRFE A AW+

28



WL B7.74% » PIPGEAL RS 3 91.24% - @ H - B ok F 0w Benpp

F 5B 5 9229% 0 T HoERF b L K G 54.43% 0 pINRREGY HiimiE k Ae
T 4 44 -
# 4.4 Treebank & * MLP #3205 %
B yee Confusion Matrix
8~ £ i
- - N - B I %
- B 89.3% 5.4% 0.7% 4.0% 0.6%
.3 2.5% 91.2% 2.5% 1.7% 2.1%
=& 0.9% 9.1% 80.7% 7.3% 2.0%
2 B 2.8% 1.2% 2.6% 92.3% 1.1%
% 3.4% 14.8% 16.0% 11.4% 54.4%
IR 87.74%
-4 TCC300 3% 44 i (7 49 o 67§ % » TCC300 3 - 4 FF ML - R

B R

B4 «‘,1léﬁ’%—fit’ ,"35@‘.}: LT'@E@#BP‘;

CEEE SRR L

FES S & 83.27% » 3 MGE KL IR SR 844500 o JLH - B ko w Hehyn

W EF L 90.2% 0 T FeorEaRE A 1 3.60:9% 0 pIRBRE DT BRiF e S A
B4

TAAD FRRIEFAT F - RF T 5 B AL TR LS

¢

AR BAEF RN ek LAY

BT

83.15% > 22 A F % % 83.27T%H_ A+ %o

IR R R FRGPISE R T G

% 45TCC300 i# * MLP #3242 %
i~ o ‘?é*;’% PR C?nfusion Mathrix i

- . S w B %

- % 85.3% 7.3% 0.9% 6.3% 0.2%
= 5.2% 82.9% 8.4% 2.4% 1.1%
= 0.9% 16.3% 74.3% 5.6% 2.9%

w B 4.2% 2.3% 2.6% 90.2% 0.7%
1% 2.0% 17.2% 17.7% 12.2% 50.9%
I FE 83.27%
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R et - B S0P 262 &tk e M n

ol F A 2.6.2 & 41ik e 25 B A dk 0 A B

T S HAH MLP 5L B

S AL A PR

R R RS S o B 5 87.98% 2 84.11% " MGE AL R g o B 5
% 85,020 o P NPl ShEmE R Ao T £ 463 £ 470
% 4.6 Treebank & * v a1 2 28k MLP #4305
# 2w Confusion Matrix
ﬁ;?] N g\;% e 7 TR
- & - B o - B %
- B 89.1% 5.0% 0.8% 4.6% 0.5%
gl 3.5% 90.9% 2.8% 1.5% 1.3%
N 1.1% 8.6% 80.7% 7.5% 2.1%
7 B 3.4% 0.9% 2.1% 92.4% 1.2%
% 4.2% 13.1% 13.9% 8.0% 60.8%
I FE 87.98%
% 47 TCC3004 * it 3 S ficen MLP #%30.%
i~ - # #22 Confusion Matrix
- & - B > H I %
- 85.9% 5.3% 0.7% 8.0% 0.1%
gl 5.3% 82.9% 8.2% 2.6% 1.0%
g 1.0% 14.4% 77.5% 4.6% 2.5%
T A 5.0% 1.8% 2.0% 90.6 0.6%
I 1.7% 14.8% 18.1% 11.3% 54.1%
I FE ¥ 84.11%
FE Yike BE L% 0 Treebank 5 H - Fg% oL & i TCC300
EoRyERF L3 0 ¥ - R 7] Treebank FH E 2 & ¥ 455 A

30

F RS S E M B AR B

93.00%




4.2.2 ¥ tone pair 33332 FH 2%

%P 2.5 &= = tone pair model 5 MLP #2 #4338 » ¥ — % tone pair 34
P~ 25 B S RS F AL ) MLP 2 S pF 2k 240 hidden layer 5 250
B FELE S 40T & 48 2 & 4.9 Treebank pliRE ALy F 5 85.15% » 2" i

A5 92.12% - TCC300 Pl FFE A7 5 5 85.81% » " 9F 4L 5 87.00%

\\\Xr

% 4.8 Treebank i * tone pair model 7 MLP ##:3.%

5

ﬁ'] » i ;ﬁ*;’% FER C?nfusion Mathrix i
- % - % =S T B 1%
- % 88.0% 5.6% 0.7% 5.1% 0.6%
. 2.6% 91.3% 2:9% 1.6% 1.6%
=% 1.4% 8.6% 81.7% 6.2% 2.1%
T B 2.8% 1.2% 2.4% 92.4% 1.2%
I% 3.4% 13.1% 11.0% 9.3% 63.2%
T FEF 88.15%
# 4.9 TCC300 i# * tone pair model =7 MLP #%:%.% %
%ﬁl . ey ‘?é*;’% I C?nfusion Mathrix i
- . =& r %
- & 87.8% 4.6% 0.6% 6.9% 0.1%
S 3.6% 86.4% 6.9% 2.1% 1.0%
=% 0.7% 15.6% 77.8% 3.4% 2.5%
o B 4.3% 1.6% 1.9% 91.6% 0.6%
1% 1.0% 18.5% 17.8% 8.5% 54.2%
T FEE 85.81%

#-4b P~ tone pair s 5 Hc { # = 2.6.3

$chn it 5 B R Treebank &2 TCC300 ;4 B F sk i % 40T 4

31

ot en 23 B g flr R R

410 2 % 4.11»




FERY eyt 5 Treebank B3R By 5 5 89.10% 0 " G FL 7 & 5 92.56% >

TCC300 pliF A 7585 5 85.04% > " RF Ay 5 5 85.91% -

# 4.10 Treebank i# * » &t % % #ctone pair model 22 MLP #%3%.% %
ﬁ] . ey ;ﬁ*;’% I C?nfusion Mathrix i

- & g B z B El.
- % 89.4% 4.1% 1.1% 4.7% 0.7%
g 3.0% 91.1% 2.7% 1.5% 1.7%
B 0.7% 7.6% 85.3% 5.1% 1.3%
B 3.3% 1.1% 2.3% 92.3% 1.0%
T 2.5% 11.8% 12.7% 6.3% 66.7%
TFES | 89.10%

# 411 TCC300 i# * w it 2 ¥ tonepair model 22 MLP 3%30.% %
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