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Analysis and synthesis of pseudo-periodicity on voice using source model approach
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Abstract

The purpose of this work is to analyze and synthesize the pseudo-periodicity of voice using a source model. A speech
signal has periodic characteristics; however, it is not completely periodic. While periodicity contributes significantly to the
production of prosody, emotional status, etc., pseudo-periodicity contributes to the distinctions between normal and
abnormal status, the naturalness of normal speech, etc. Measurement of pseudo-periodicity is typically performed through
parameters such as jitter and shimmer. For studying the pseudo-periodic nature of voice in a controlled environment,
through collected natural voice, we can only observe the distributions of the parameters, which are limited by the size of
collected data. If we can generate voice samples in a controlled manner, experiments that are more diverse can be
conducted. In this study, the probability distributions of vowel pitch variation are obtained from the speech signal. Based
on the probability distribution of vocal folds, pulses with a designated jitter value are synthesized. Then, the target and
re-analyzed jitter values are compared to check the validity of the method. It was found that the jitter synthesis method is

useful for normal voice synthesis.

Keywords: pseudo-periodicity, analysis and synthesis, probability, jitter, source model
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Figure 1. Pseudo-periodic Nature of Voiced Speech Sound

F714 AEE B A3 go] nuY

z

-
2=
T

712 % s tisl =
St

i)

:Zmis(ait—l—ﬂi) , (1)

BAYA Y] stk e o] m,

A7IM o, 9 = =T8S

1% 542 ehhE geolth o] Bl 93] 57149
) ANAE o, 9 5,5 o) F7Ioket 2 83] A3 ol
o G2, o] gk FAseE WA AAl £H o o] 5
i Sel Agets g Tk olF 7] WEe] 283}
ofo} et

277198 SAskem 9A 27149 S 0m e A%}
ofok Btk AT A9 714 P ) DY T @

A

:(2
1o
“
)
jaleq
mko
X
o
ol
R
[d
2
=2
2
',
e
)
o
N
N
=
[o
2
N
0+

2 g3fe] etk e} o)g

T DA Al = &= 7]

e 54T QU w7 vl 7158 S e 93+

=4 Z ©17]8 A(excitation pulse) 91 X Z4HE AHg-38lo] Z+
] 7] H(excitaiton point)S Tt 1 (MAES S H 1 F
Al

A RE 2SR ke 78 5 olvh 2514
£ o] webel 92|79 Wi Foleha & 4 Qv o)

LER = % x4 Z 22 A E(Jitter) 7} A Th
Jitter:= 3241 g W ell A 2t 91251312 2to o] Aol 32
T I A GO vre Aotk & b T3l sl Al

202 oAnbaeh Mol QA ZH5He oIt Jitteri= 3
el] whe} Jitter%, Jita 51 ATk
=M g F714 S8
= Jitter% % AR 4] )3 Jitter% ] 4 9] Aol .

il
d

<3} u]-x% o= 7}781— tlgo] A}%

1 N—-1
1 2P P
Jitter% = 100 ]1 = , @)

o714 P A B9 F7)0) 1L

2 =it 25714 A4 2as FdskE d des A
Al A& S5 Slste] A3 vlolEE th O = Jitter®]
W AE S ST

4 tl’d DBE & MEEI(Massatusetts Eye and Ear Infirmary) 2]
oo ~E AH-SFTE. MEEIE 4737 W AES]
55 23 T 1400709 &4 dlolE 9} MDVP #4 4 3E
23kl JITHs). olF BdaA e A9 B 2291, oA 31
Q1] HlolE] el 2t 2214& A 3te] jof S oA ¥
TZHES A B )] Jittersd -3 £ of) AF&-5F3i T

A2 WA AR 9 A7)0l T Jitter gk o] EXEE A
sta 0 SR B A7)0 BEE S A IAF
718] F3ro] sk A2 AA vloly & A4ade WY g
oo shglar 9 X F71e] GEREE T7] Skl A
=74 dloldH & ol A e 3 Zh 2] 3  BAE F
3 A3l F=7I8E UERdE 9 g 2 RdE A
=3

<71 2> FlolH T o] 1A Fulepol] whe ittero] £
F5 ekl Zo)3L <18 3>2 o]y 9] 7] %uﬂr?ﬁl u=
Jitter®] Y5 HEhd Zlojtk. ¥4 Aol mEw F57]4E
WU 58] W Tk oA o ARtk 21L& BolEh

90 Jo, Cheolwoo / Phonetics and Speech Sciences Vol.8 No.4 (2016) 89-95



Fo - Jitter (Ed)

3

2.5 =2

2
é” |
5 s

]
05 I
y i. Il. Ba ‘
ol 50 100 150 200
Fo (Hz)

a9 2. X3l W Jitter2] -E(EA)
Figure 2. Jitter distribution vs pitch frequency(male)
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Table 1. Jitter statistics from individual speaker

gz 3t (Hz) H2H(Hz) jitter
AAKO02AN 223.67 1.5 0.062
DJGINAL 121.78 0.87 0.126
DMAINAL 239.30 1.06 0.037
OVKINAL 121.10 0.79 0.163
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Figure 4. Pseudo-periodicity of voice from pitch interval analysis
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Figure 5. Probability density function of a vowel pitch interval
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Figure 7. Quantized wave for jitter component
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# Set variance of random distribution

var=2

manipulation = To Manipulation: 0.01, 100, 200

pitchtier = Extract pitch tier

original = Copy: "old"

points = Get number of points

for p to points
selectObject(original)

f=Get value at index: p

t = Get time from index: p
selectObject(pitchtier)
Remove point: p
Add point: t* randomGauss(0,1)*var, f
endfor
selectObject(pitchtier, manipulation)
Replace pitch tier
# Resynthesize
selectObject(manipulation)

new_sound = Get resynthesis (overlap-add)
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Figure 10. Synthesized pseudo-periodic pulse train
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Figure 12. Synthesized jitter value vs. target jitter value and error(dashed )
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