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ABSTRACT

In the two-band excitation (TBE) model, maximum voiced frequency (MVF) is the most important feature of the excitation

parameter because the synthetic speech quality depends on MVF. Thus, this paper proposes an enhanced MVF estimation
scheme based on the peak picking method. In the proposed scheme, the local peak and the peak lobe are picked from the

spectrum of a linear predictive residual signal. The normalized distance between neighboring peak lobes is calculated and
utilized as a feature to estimate MVF. Experimental results of both objective and subjective tests show that the proposed

scheme improves synthetic speech quality compared with that of the conventional one.

Keywords: speakers with cleft palate, hypemasality, continuous positive airway pressure, efficacy
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Figure 1. Structure of HMM-based speech synthesis
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Figure 2. Example of TBE model and MVF
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Figure 3. High-pass filter based MVF optimization method
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YAcIet S0 M4d M4s (2012)

BT} HE3 MVFE ¢S 71s3tH, SR S =l
olA] MVFE] $IXE 37] wiiel txd Feof wgke] a7
F 1 =0t 7l "ok Alksks W] AAH 3
AL <Y 4>} o] Yehdt) Atshs WHANAZ 27 ol A
Aws MVF F43 A4S $x8 FAHOZA AMESi

3.1 9714ls A4

Atshs W A WA HHoE Y SAHOZRE o
71MsE *Mi '&B}. 047&@% Ay 4

U Ay BAHE %EH AE dF AFE ALt 43
o= A #9S-tHl (Levinson-Durbin) &8] &S ALE
ste] Albeit) o2 My B4 ofg »AfAIs(Lp 3t
28y E A A5 Ay G5 AT A5E A5k Apol

A714 r(n)sh x(n) 27t RAANEG AY SHNEE e}

Wtk a2l3 a(i) & A8 dE Afeln pE Y
Foltk o < 5 & 4y 247 AY 9= B4
g AR se] ~HEY ot <F 5-byell HojA| el
2HEY xHdo] AAE FARIzAA F712< Bt H
F7149 B AAS Bt AFatA <1 spsEith

o

z

(9]

o

2

£

£

<

50 | | | | | | |
0 1000 2000 3000 4000 5000 6000 7000 8000
Frequency (Hz)
(a)
200

o

° 150 H 1
()

°

2

E- 100

<

50 " ; | i " i "
0 1000 2000 3000 4000 5000 6000 7000 8000

Frequency (Hz)

(b)
a9 5. (a): 998 549 ~HE™,
(b): LP ZtAtrl o] 2o ER
Figure 5. (a): Spectrum of input speech signal
(b): Spectrum of LP residual signal



shmdel 714¢
o

A, S2

0. sheile e Ao Ao s, Foo W
B8 53 A/NES Fus ABE wRolET the 54
@t ol 9 ~HEGL T

Py (k) =201og, (|R(¥)) @
A71A R(k) & 317004 AT dase) Fops Azol

)= g (ot <)

®

o714 AP (k) & vre 5263 2ol Helmi,

O
oo
(o
l
&
1>
“
it
oft
S
rlo
>
2
=)
N
=2
_>|:

—Fy/2<i<Fy/2 o)

& WY @arrolth A
g v)3e J)RFESe A% W 2Ad gonE g
(M3} 2ol B AP 24 (5)9 54 (DS B
S 54 ®)7 2ol A shm9l sk

= T

RLANE N gu
¥, o 1> |d

= O
HES Z

m{o

h(ki—i-h, (m)j, m= 1,2,---,{§J
2 F,

0, otherwise

@®

SERO DIBFSE MVF OIS 2 83
<Y 68 <18 sboo] Az $4 ®)L Assie] 2o
A9 tRY FHAEH O HXE BRAFT
200
Eg 150 \
é 100
§ 50
% 1000 2000 3000 4000 5000 6000 7000 8000
Frequency (Hz)
a9 6. N9 vz Ad A3
Figure 6. Results of local peak selection
3.3 s 2]
seyse Wz A%s Ay VAFE 2e swd

>
e
<t
X
18
_0|L
td
c
3
fu
it
1o
[
i)
rx
o M
o 2
My 2

ek, 93 ¥
A h (k)& AY sirY 735 Aol APRIWE AL
sto] RhEal, o] M3 24 B 3 dB W2 AA A T
54 (9)sh o] FANBE Akt
Pr (k)= Pr (k)= (h, (k)-3) ©)
4 (9 AHgstel duE pIsE <a¥ 7o veht
Yok <17 750 EAE 9 %—Er% B smyo] ojrjzA
F714¢ Zha dehber <a¥ 6> Bk A3 gelo]

7}s3tet.

Amplitude (dB)

HHM“\‘ |||mH“\MH W if

I9 7. AaE P =l A
Figure 7. Results of truncated LP residual signal

Ml

2000

o—xmwbm
o

34 933k Ag) 78 9
oAt AR0s A 1

%7] MVF o=
A sel 9azt AZE 718
Z27] MVFE ¢ &3t 34
dAHA 7] W&o, At
J]r—'Fﬂ A ] 1)) A
tF A”E A g
8>3 2 1%o] e



84

0.5

Normalized distance

0 1000 2000 3000 4000 5000 6000 7000 8000
Frequency (Hz)

a9 8. =z A sk A

Figure 8. Results of peak distance normalization

Atet F8E I"olA Bojx|Ro] strY 350
3

e zhe StelMe Aafsl gl 1ol 7\, F714E 2
Qe FolME 104 2 grol Poldnk, A7et +aE I
Azt A v Aol o8 MVF 9XE 2 Foh v
22 (10)7 Zo] MVF =L 913k REXZ 059 1.52 A
S AT @l 7P WA BEAE Holuhs Faig
AHE MVFSIAIZ oS3t

fony =a1g((0.5> D, (k)) or (D, (k) >15)) 10

1714 D, (k)& 378 933k Agjeltt. 27] MVF 1
dZo] B ¥, MVF H43 342 Fal IF MVFE o5
Ak

4 4% 84 2 2%

=
AdE Al S A4 SA7E EAFE 4000 EFo] AR
B 83 AHHJL YA
Joll Al Ae7HE ffsl AHEEIT. &=
Hd Aole 2-3% A&oln 16 kHzE *

FA1sE =t HTS Alzsle 2.1 WA
< A8kl —Eruﬂ EE HISOIA 7183z Agshs
THARE ARSI 0dE EFF 133 MFCC
(mel-frequency cepstrum coefficient)’} AFEEIRon EAE
3] 25 ms HdYE$(hanning window)S ARSI F3}
T FHEHE Y3l 5 ms LW H(overlap)S AHESFATE 71 E
3= STRAIGHT(speech transformation and representation
based on adaptive interpolation of weighted spectrogram)< A}
gato] Absdet. 153t T3 FE 71Hke] MVF 5S¢
3 At FoE 500 Hz =S 2te 159 53 dHE
< ARSI, 271 MVF &S 9f8l Atsr A7) du=
S 055 MVF A4 71Eo 2 i3tk ARt sk WA
s A A8 163 LPC7E AHEEIQA, A5
Fuk WIS 93] 512 EQEL] FFT (fast Fourier transform)

YAcIet S0 M4d M4s (2012)

o] AH&-E 3t

B7HE S8l CE ¥, ME Wi, 153 3 IE 7|9k
MVF ¢|Z WH(O-FTBE: optimization of filtering-based two-
band excitation):, 12]3. A|Fsk= ®H(O-FTBE: optimization
of proposed two-band excitation) > 2 FH 2 FA3ITE H
he MR Boreh FBH Wk wE ST WA A
A Bl $dol 4R ZE dolEHe] 9 &47 gAeel
G AEE 49T AT 24 PWeR SKID
(symmetric Kullback-Leibler ~distortion)? LSD(log spectral
distortion)2 Th 24 (11), (12)% o] =AY [13],
[14].

1k

Dgkrp = Z( (P(k)—Q(k))log (k)J

Q(k) ah))

2
P(k
D, = 2[1010}; Qikﬂ

k 12

o

SN ok

A714 Pk) & A 5441%0°]3, O(k) & HTSE &3l
H FeSoltt =5 de47 vl S A 2 L
71 98l DTW(dynamic time wrapping)S A3} dol&
= T ARH e FYEdt FHE 7Y WriEe
MOS(mean opinion score)?} ME% HrIE FASATH [14].
FHH 3 GrkE 98 1089 AHAF WUHE S,
d A FA Aol A Ao BAE F YR 5 &
A F 10 E40] AREAT MOSOlE CE, ME, O-FTBE,
O-PTBE W& EF H7istfal, A4s5% §7l= O-FTBES
O-PTBE F 7F WHo g fAE 4ol et st

F_]o]_E_ =i 3

=]
9 78 9 SKLDQ} LSD= xﬂ%ﬂ—t— Ho‘ﬁOl 317.71, 82.40

% 71 $e 4% nolFY,

&
it
z
=]
oz
i
m{n



TBE 22 = AIS

ot= HMM DJ|gt

£ 1. 2484 Hrt 234 (39: dB)
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