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In this paper, a new voice personality transformation method is proposed. which modifies speaker-dependent
feature variabtes in the speech signals. The proposed method takes the cepstrum vectors and pitch as the
transformation paremeters, which represent vocal tract transfer function and excitation signals, respectively.
To transform these parameters, a muitiple response classification and regression tree (MR-CART) is
employed. MR-CART is the vector extended version of a conventional CART, whose response is given by the
vector form. We evaluated the performance of the proposed method by comparing with a previously proposed
codebook mapping method, We also quantitatively analyzed the performance of voice transformation and the
complexities according to various observations. From the experimental resuits for 4 speakers, the proposed

method objectively outperforms a conventional codebook mapping methed, and we also observed that the
transformed speech sounds closer to target speech.

Keywords: Voice transformation, classification and regression tree
ASK subject classification’ Speech signal processing (2.4)

L A&

—

te F4S P TS T o) 22 SY W

ke 24 #47] (speech synthesizer)el & A

£4d W& (voice transformation)(1}-(11)(14){16)
olgt &4 AZE el B Ao §F ¥eE, dEA
s AY ¥ (vocal tract transfer function), A
(pitch), @71 &(excitation) B4 &= (speaking rate)
52 299 ot e ez wsld Bae] gAae

HoIXR: 0| 7| & (kseung@Kkkucc konkuk.ac.kr)
143-701 MESSYA 7T SAS 14X
A20En R ENyst HxpEsnt 14172

(M2} 02-450-3489. YA 02-3437-6235)

{(prosody control) 59 8402 o] AlLET 9low
(1), el 7155 sz ¢ F 439 B2 wys
AH2) FF AAF 4= PSS s3] A
o et

£ e W) Pl S N WME (voice
personality transformation)(4)-(10),(16) & &4 9
g5 B4 #Ha7t 5% 3R] §498 2AxS ¥ 1
(transform rule) & AAdle], ¥B3<] vlA] T} AP


mailto:kseung@kkucc.konkuk.ac.kr

9 Zxe2 Eeled dAEie e Uk, 24 A
W] g 72 29 27} (source speaker)®] &
A W9l B 317} (target speaker)te] 53 Wzt
o g% WAE TN G}, tig AAe) 73
& ¥ F3 (training stage)old fojAed, T %9
2R Y3 B4 b U dolse) UE &
g #AS3A @g HolE (training corpus)® AA3s
1, 5 ) B 4% zlolg DTW (Dynamic Time
Warping) & AHgsle] B & ARk B SR s
E258 g F3& A9W) 22K ¥ AP
Al ol AN BUR 5 HFES SHoEdH &
Felka, g wgdr APE W Ao ARe 53
& 3 € Ex) Asbga Ry Blgss sk 9

ol2jdt &4 71 BSAl mejsolol & AlgE ¥
do| B 5 HFE o9/ dgsln, HE 73 o
D) FAdshert she BAE oo 4 ok Bg ot
o] & B ¥ee e 4% ki s U
F24, 4xdgdry 5498 JEMe INE Fyr
{formant. frequency)(4), A% <% A4 (Linear Pre-
diction Coefficient: LPC)(5), & A8 4% As=z
BE 9d€ F v LPC BAAEH (Cepstrum}(6)(8) &
o] AMgE} E§ FEE& ukishe W 9A|(5)-(8).
MY 3% 73} 412 (Linear Predictive residual)
(73, @72 AR (short-time energy)(5) $°| A%
S1 slt) B =ReMe Anagdde] S48 vkl
£ $WFR LPC A2ER A4S AHgsidion, && ¥
€ 93lA HAE R b A8yt

ek FHE Abedl 28 A 2TH oiF (code-
book mapping) 7PH(5) °|¥, ¥ Jyolu} A g
(Linear transformation) <] #ol #&s|9d o2
71950 Agdn vk YEAQ JpEeR AR 27
2 o835 WHI(4)(8), 2Fe TFIUUAR MY 9HyS
e (9], 74 BF U9 SRS dn 9
g 7HARE & e A 2¥sks H(10) S0l
gew ol ¥he AnE gokid 3 HaAE
60% o] W g4o] 21 3jAe] §A0F QRlHo]
2ag)n Ack4)-(10).

g =RME 2ER o /e EAEE sieln,
olgjd EAYS HEAo2 A ¢ U= 7P shiz
¥727E" (Classification and Regression Tree:
CART) (11)-(13) & ¥ 73 oj&3h= 7IH < Aigk
gt

o Fo& P 71BAHos AR AY o] 57
A4S Ade 2= WESE Fdsln, 23 2 29 8
AR 2e 9 g BAIE ke Aoz dHE &

Cis 25 EMREAE OS2 24 71 @ 254

ek e e dAe FPoE 7 3R XE S Al
F EE olg #AISE B3 WFES WE] A8} (vector
quantization)dle] 2= WEl2 FPska, 3¢ 3R
7y = WEd] g8 £X A I JEES 48 23
sl gk IS ARk ) A8 239 7R
(weight)= 29 3Ae 99 3T dE] ggde 51
gt 3= HEle] 32877 (histogram) &2 Qojzich,

olg} 2& ujY 3=y WL wg HEge] 2X 3t
ot §7 Wil gy §4 wple] eAg HaY ke
o AdE Ro] ofd, MEgo] njE HY 2 Y
HE Jd8E Aoloz W8 o2 Fas) sie AYAA
£ o 38 7oz £ 4 gk e HP 7ye]
7] fsiMe, 2¢ 3Rl @0zl 4249 A= HlEd)
dat W3k oXE Faln, RE 2= WHJY g ¥g o
Al g Hg APle Wl FEol AAsielol g}
oj¢l 2& g FHe ML TR 3= WHE 98 5
A Bir2 sk BE e 84 i) s HEE &
ke HE] 7 g B4l (vector mapping problem)
2 #8g ¢ 9,

YEiZte] g AE FHse tHEEY TF (tool)
24 7382 (artificial neural network)E & F
ded A2 Nam & 73323E 4xde g9
g ARSSICHS). A gL WE g $@AE Y]
A8 #AE mdasle] ur} 2733 digdAle] ¥8
o] 7Fsdlche Ade) XS, &7 AA%e] 4 W) o
3¢ Hiole] HE BA, S5E (leaming ratio)ol wt
5 &7t 7pEFel XY H2 (local minimum)el
FEYE A FHo| A5L 2 F glis 47 9
ot =3 AL g @A 2 AF (layer) 9 71EA
o ¥ B4 3 (nonlinear active function)Zef
2 EE57) mj ol thg BAL) BNo] v ofHch

BF3AER) (CART) & ¥Fd ¥ dg e
243 she =79 shiEA, B (ohservation)S 4
g e 3l gy oA Add ASHA ZE o
gl 3% =349 (terminal node)ol WSEE g 0%
gt (response) 2.2 £33}, t}F: ¥k CART (Multiple
-Response CART: MR-CART)(12) & k&gl »%Z
2} glo] ofd W 2 XHs)= CART2A, A9 &
AE 7¥e W3aE FAl Fdsker] AHSER g &
E=RME MR-CARTE ©l43ld LPC HAE#e] dl$
WAE F8aEon, AF9] Ere 4k Welel BX 3}
2] LPC HAAER o7} 243} S, FAld) AdE
Egle] B3Tr} ol FPdN PIEEE s
T3 92 WP (pitch modification)dl} AT 7129
A3 ¥Rz CARTVE A48 ¥gh WS vwsien,



265  SESHERX AI23A K3 (2004)

ol g3l CART 7I¥t 34 71 A& 7PEel /84S
H7ksiqirt.

¥ =2e 7L de3t 2k A8 olo] 23¢dA=
B =RoA A8 tF g ERIFAER]C s 4]
sje], 3eIME AtE &4 Y B8 71 AR
F2E AL 4dME 2 23S B VIS 718
#e] Ao vimslgon. niARog 639 dEes ¥
=i Bt

I U5 ¥8 B8 47 9

2] BF ¥ Ef}

CARTE 3 dlo|H] (observation)E o|43} ¥He-
ZHresponse) 2 <l&3he UlEAQ A e 2
A, 19843 Breimans<l &8 A7l€ o|F, HZ data
mining® Z& S&Eokl Ak HEHT I
(11)-(13). CARTE ZAHE" (decision tree) % 3
AER (regression tree) HejE 7Ztd, A Edde
Bh2-Zlo] ot AL (discrete symbol)?) B¢E, dHH
HaAdol e 7 uhs- AEo] AyE BEL Ik
37 Ezle Fol7) Al P H43k (continuous
variable) € 953kt AHE

CARTY 712 Fz& 3y 1 3 o] Yes/No 2Fo]
AFHe Jehin|, AZe] dasle Al F8 =&
(terminal node)7t A=} di&gk Ex 80 A%
ot 328 1 9 JeERd RAE, g ez iR AEe]
Yes/No %l m}t 35 e 509 =2 o|F3d9
AT (child node)E A¥eHA €t 74 w=d dis)
| ARSe BEnte dY AR Y4L HE ==
o Hi dE eAE A Te Hio FR FE

f current code is
(4.5.6.7.8]7

Predicted
value A

If current code is
[4,5.6,] 7

ik
.é

N

4

Predicted If curcent code is
value B 712

. 8
\m\
d

=<
‘Y\
o

Predicted
value C

Predicted
value D

./g

38 1. 2R 2lv LR
Fig. 1. CART{(Classification And Regression Tree).
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Fig. 3. Block diagram of the proposed voice personality transformation system,
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Table 1. Analysis condition for transformation parameters.
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Table 4. Transformation error for each pitch transformation

method.
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Table 5. ABX test results.
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