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Unit Selection for Corpus-based Mandarin TTS System

Student : Pei-Ying Wu Advisor : Dr. Sin-Horng Chen

Institute of Communication Engineering

National Chiao Tung University

Abstract

Synthesis units in Text-to-Speech system have developed from base syllable to
waveform units of variable lengths. A set of corpus-based text-to-speech synthesis
technologies for Mandarin Chinese usually comprises two main problems to solve :
How to find all possible candidates in speech corpora effectively? How to select
appropriate  synthesis unit t0 concatenate? Firstly, the thesis presents a
continuous-correlative comparison “method. to solve searching candidates’ problem.
Secondly, cost function is used to find the appropriate synthesis unit retrieved from
the corpus and concatenated to produce the output speech.

Finally, we use a subjective test called Mean Opinion Scores (MOS) to test
whether our synthesized speech is natural or not. The assessment indicates our
Corpus-based Mandarin TTS System indeed significantly improve the naturalness of
synthesized speech quality. Besides, we also analyze synthesized speech to give

advices in the future works.
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- BT N B 0 B AR PR A A e e 1 R A Sl E 0 T g
& H At b TR A EgRE o S dc(linguistic features) k piE & = H
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RinAes & 4 DERGE R e B ts > RIFE B E B chA B E L I HE Y H0F )

BEmE A H = o
AN AT NiEEAHE A PERF LA HE AnivE o 4 & H 2% cost

function » #3>T — & (T mp o
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A B B eh% E (distortion) e iFiE &2 H A B e Y E o - BEAFE

& H AP Fnendp = 4L B (intra-unit cost) > - BEFE L S H AR gL

£ (inter-unit cost) -

3.4.2.1 Intra-unit cost

EXE A YR AL g SRS R BB s

Hciry b %3 chE < (contextual unit) o A iEiE & & H
v/"’:)-\i’}ﬁ ];/,Mru4aﬁl;r;z é‘,l;‘\-_%f —%’%F,gf\g,

IR EEF R o AT P ) deen S Sl 2 F

(3-1)

IREFFifAvameielp ko aigBes dd EEENEN AN S )

B units e o R B A R Uit 2 A B2 Intra-unit cost £ 57

wiD{(N!)  weDe(S! .
1Dy ( k)+ sDs ( k)+Dp(Pk|1Pt)

. Iy _
Clntra(l—k) = Q ) (3-2)

N, : % ifa7 et % Kkipuit peonee 3
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St g ifATa s ¥ kB unit PR Rl
Pt ifA7aes? % kiBunit pagpitsdk
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¢ DN : % KB unit peamed FECESE S D o G e f
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H9 Ny %7 B B985 e e
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NP VP
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L GP \P
head DUMMY location
i ' AN
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S N R R S St AR L AL A N
BRBRLTH 4 RGP R Tept 4 pE s B L odmg §

BEE T2 R NP RS Bt o
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Hoo GRS PR Rdp B0 B0 E S KR Uit 2RSS P Renip R L B
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o wediowd! w,d]
( f f0 d d+ e e) ]
JZ Q; Q= Q (3-4)

m#7 &% kBunit? 75 B¢ 25 @ HP

i 1
Dp(Pk , Pt) :_E

0

fo F

target

(3-5)

F 4% % k B unit ¥ 0% j B 3 5% 324 5% (pitch mean) » Fo, P $f 24

A EPHEHNE - B 2 F RN ST -

0, =

target

T% - § & (duration) % E R BRI AT R E S HET BEF AR RO H P U

¥

>
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3.4.2.2 Inter-unit cost
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Ciner (L) = D.(Of,0)) (3-8)

- BFONABAF R A FEE S E A PL AR L AL FE S

rHAGA SRS BRI OFTEA R R F ko
(energy dip) » A sm i - B F LA A B LG L W AR v F T

3 1= (5 ® frame » 7 T 50ms)2 T35 FEL A0 B pF > AT LR AR L 2

F i ok o 40T G oenergy dip fah o B3R F AT i | )
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T S ——— S| [ ———

AR rame THIRER £

B 3-11: & 5 i@ § 2 chf bl Rl

EnergDip = (%- E.) (3-9)

B A PRE T PR EEIEAY PENAGHESHE A LA PR
B e PR R NIEE S 2 H P FR3E S8 L B (intra-unit cost) > e
= B AR e g £ 2 (inter-unit cost) s 4v )2~ R E > 4] * Viterbi Search

¥
KB NE BRI s A HEF PR GRS UBREEENLEIE AR iTE & o

C (él ) = Wintra Z Cintra (Lik ) + (1 ~ Wintra )Z Cinter (Lik ) (3-10)
k=1 k=1
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3.4.3 @3 s inig 1

zZ

RipdE 7 B AP Rg &2 o § sk~ = 2478 4% (loose
concatenation) -~ Bf % i@ $& (tight concatenation) 12 2 & # i3 & (overlapped

concatenation) » i = fEidf ALY > A PRI E IR L EHABIES

CHER LA A LRPRRORAT ENHL ST AT EF G N
AN FE AP RBER R G L IE AN RE LI E AP FF BE L
> HAEHipy £ A 0 T Intra-unit cost 4p #& >+ Inter-unit cost 3 5 o AP

2T oRRGGEEFIEA LR fen - BF EF FR AL BTG T E

AMEN L RGNS A E A o JlpEs Si*afgﬂilﬁ«m,a—s DI L RfE

=
s
w
=
beics
—=h
(i
m\ 4
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ek & (F fade in 2 4T B ¥ -

15102

2628

B 3-12 : $7 i@ 4 4 7 fade in 2 = 5
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Yri FHREFELH

#lhih v Corpus-based # v 3F 4 & & SARM R T SRR DL PE S
*H APA TR A 45 0 Bt o I AR PRRAERL PSR TR & L S

e o

AAEEF L Y > AR Pentium PC o 7% % % & Windows XP &
BT (70 g~ ehe 05 bigh AN ed v F o fdiehs S BT S 5 16

kHz 7 pem 4% 258 o AN et | o 25 629 K, &< » p 77 2,523 B
Pk > £ 4 8017 B3 > 51,682 B3 & 5 5% Ah% ~ 9 % 417 Mbytes » H {53
AAF Ehoa ey %S R g5 475 Mbytes o AP iE L A H A TR
ZEENE AR Y = N N Y

® Tonal syllable table : 177 Kbytes -

® CLT : 403 Kbytes -

® FCLT : 64 Kbytes -

® EPFHAEY  BHMRELNL A T i) =S4 2770 Kbytes -

4.2 3 AP R B2 R BRBIE

TRAERB AN LT S Rk A F AP R iR £
H A Ay gt R e f o B Ak SendF W (PR R - F

=

% 2 g M)Lé—xll@a L B E o NI Hched 41 07 0 B 9 }g.,f’\— F

YU g
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100 . . T .
a0 L 009B352% i N S B
a0 |--- .......... @ Occurrence less than 10 times
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= T0pg-ies , , ,
[ 1 1 1 1
b 1D,E?.$2% ! ! ! ! !
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R R e e
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AR 2L S ES TR AT AN = 2 (Subjective Test) ¢ $3% & & % ia
B aRER -

*E 7 R L s g 4 #i(Mean Opinion Scores,MOS) it 5 3= i5 2 &% [21] »
SR MR S F W RA A S B 2 (Excellent) > 4% (Good) &
(Fair) » % (Poor) » #& % (Unsatisfactory) 1, i@ iﬁ«k A S I T R i S S s VA -
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