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= Abstract =

Acoustic Analysis of Normal and Pathologic Voice Synthesized with
Voice Synthesis Program of Dr. Speech Science

Seong Soo Kim, M.D., Hong-Shik Chei, M.D.

Department of Otorhinolaryngology-Head and Neck Surgery, The Institute of Logopedics & Phoniatrcs,
Yonsei University College of Medicine, Seoul, Korea

In this paper, we synthesized vowel /ae/ with voice synthesis program of Dr. Speech Science,
and we also synthesized pathologic vowel /ae/ by some parameters such as high frequency gain
(HFG), low frequency gain(LFG), pitch flutter(PF) which represents jitter value and flutter of
amplitude(FA) which represents shimmer value, and grade ranked as mild, moderate and severe
respectively. And then we analysed all pathologic voice by analysis program of Dr. Speech Science.
We expect that this synthesized pathologic voices are useful for understanding the parameter such
as noise, jitter and shimmer and feedback effect to patient with voice disorder.

KEY WORDS : Voice synthesis - Pathologic voice.
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Table 1. Voice /ae/ and its pathologic voice synthesis
(parometer file)

(ae) F1=660
F2=1720
2 35 87 7 & (mild) HFG=30(ce1)
Hi gh requency gain e A
(HFG) (modereate) HFG=45(ce2)
1% (severe) HFG=60(aed)
W g At A LFG=30(ced)
Low frequency gain =z LFG=45(ae5
(LFG) e =45(aes)
A LFG=60(aeb)
T2 e B2 Y A= HFG,
3 H7h LFG=30(ae7)
High, EE5R HFG,
low frequency gain LFG=45(0e8)
A HFG,
LFG=60(ae9)
jittergk 27 AL PF=30(ce10)
Pitch flutter (PF) zET PF=45(cell)
nAs PF=60(ce12)
Shimmergt 2% AT FA=30(cel13)
Flutter of amplitude 5 FA=45(ael4)
(FA) hTA=Y FA=60(ael5)

Jitters} shimmer &3

HFG, LFG,

v}
T
+

m
>

PF=15,
FA=15(cel6)
HFG+LFG+PF+FA HFG, LFG, PF,

Jitter, shimmer &% FA=15(qel7)

HFG+LFG+PF+FA HFG, LFG, PF,
FA=30(0e18) '
HFG+LFG+PF+FA HFG, LFG, PF,
FA=45(ael9)
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olo] AAE-L Dr. Speech Science TZ 18-S o)&
dlo] st A Aol o8 WSE AWrlet] WA

A5 AR

it

rir

#28

T

oftt
r =l

o
r—{m

SHS PH T olol tier SUY BHL FozA,
U BASH U AR AT AL
sigick

Lo jitter 9} shimmer#ts AE, T5E&,

Baatol 992 A e Fo A4S AT F
(Table D ool tig $484E asit(Fig. 1). /oW
582 Dr. Speech Scienceold #AAgE foll/23-2] &
12)e) wet Al 1 FHEE 660, A 2 EREE 1720,

A 3ETUEE 2410, Al 4 FHEE 3500, Al 5 EUHE
= 4400 frequencyE FUI SALAIA S 2%
2 3lo] 2 /e AT (Fig. 2). S4EHE

Dr. Speech ScienceAld] SAEMZZ 18 (Fig. 3)
& olgslglon V)& Fuk, Az 73], jitter, shi-
mmer$9 & T3I3ICh

Cantol Pararneters tor Yaj

Freq o [Hz]ﬂ

‘f' b *Glottal Source®
11025 22050

AV (1-80dB) :
Max Data Length (ms) 00 (16-99%) :
Pitch Flutter (0-100%) : @] ST (0-10dB) :
Formant Flutter (0-100%) : [’E__:} FA (0-100%) -
No. of Formants (3-5) : D VRT (ms) :
Fi(Hz) : BI(HZ) - VET (ms) :

MO :
F2{Hz) B2(Hz) : Y™
Fi(Hz) : B3(Hz) : “Glottal Noise™

LFG (0-100dB}) /
Fa(Hz) : B4(Hz) -

9 ) HFG (0-100dB) §

F5{Hz) : B5{Hz) :

HFB (0-100%) :

HFE (0-100%) :

- Pitch Contour FO({ Hz): — e —
@ Linear Fiat : Ave:
C Linear Increase: Min:
Max
_ ¢ Linear Decrease: Min:
=3 M (0]
¢ Linear Broken:
@] Min: Onset FO:
ﬁ___—___.] Max: RT (ms):
FT (ms):
€ Archetypal : Min:
Mo
C st Ave: @
C2nd: Min: Max:
- € 3rd: Min: Max:
€ 4th: Min: 100 Max:

Fig. 1. Pathologic /ae/ vowel synthesis with parameter value changing.
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Fig. 2. Synthesized /ae/ voice with voice synthesis program.

Table 2. Result of voice analysis after the high and low

W} frequency noise was added
g Mean  Jitter Shimmer .
g' = ael0(normal) 12493 0.21 046 -2522
reference value 0.5013F 30}& —100)3}
100] 0, J—
v — 7 T cel (HFG=30) 12525 023 048 -2390
S o ae2(HFG=45) 124,93 0.21 059 -23.79
m P [=d] ae3 (HFG=60) 124.74 0.50 841 -3.83
i aed (LFG=30) 124.93 0.23 043 -—-24.59
Comparison aeb(LFG=45) 124.93 0.23 056 —23.60
30 1% 48 o
w0 aeb(LFG=60) 12493 0.33 6.67 -3.47
b5 30 30 e/ (HFG, LFG=30) 125.15 0.20 042 -2511
dier 09 s p o HE S 0e8(HFG, LFG=45) 12543 023 070 —22.49
Voxoe Quality Esnmates aeQ(HFG, LFG=60) 125.38 0.31 597 -3.12
Hoarsa Voice - |
Harsh Voice |:‘_”—T T
Broathy Voice |
) E]
4
Voice Data
(start : 0.1s End : 2.0s
; o] S AJEkA] 3T N
Habitual FO(Hz) 124.54 | NNE(ciB) —2522 |MPTG  0.00 Dr. Speech Sciencerte} 5994 T2a3E o8
Jitter(%) 021 |HNR(GB) 2809 |s/zrafic 0.00 3lo] AL ol B8] MFE 7)1 BFI S 124,930
Shimmer(%) 046  [SNR(dB) 2743 |Ratio(%) 40.00 T, itter gk 0.22, shimmerZte: 0.45, Az o) Z-en]
FOTremor(Hz) 595 Amp Tremor(Hz) 3.38
£ -2044903 o= YA ol Bag ks
Neanro ) 12455 ArhFig. 1, 2). £& e WAL 1) A5el 3
¥4 X
MaxFOHD 12564 59 Lol jittert} shimmer, AZ) 2-&u)o) 2
Min FO(Hz) 124.23 WH3E Holx] 9o} 1SS FUS e jitter

e Wglsle] AA L AANPEY e o

Fig. 3. Analysis of synthesized /ae/ vowel with voice an-
alysis program.
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Table 3. Result of voice analysis after jitter (PF) and sh-
immer (FA) parameter was changed

Mean  Jitter Shimmer NNE
FO (%) (%) ratio
ae0{normal) 124.93 0.21 046 -2522
reference value 0.5¢]8 30]& -—100]8}k
ael10(PF=30) 125.156 221 485 -12.28
aeil(PF=45) 125.43 3.60 837 -9.30
ael2(PF=60) 125.38 4,58 1344 -10.64
ael13(FA=30) 124.93 0.21 719 —19.67
ael4(FA=45) 124.93 0.17 846 —17.51
ael5(FA=60) 124.91 0.24 1227 -1580
ael6(PF, FA=30) 12503  2.51 876 -11.79

T NAH(Table 2). 34,

shfoltt. sHAlTE $AJ9 FgRont SAEHel 28
FofHl SYAIZ ] EA ol Aoz ofujlsa}
U SRR S wkz] Ryl 1 olg
€ ohrte AR 84S A7) BE UM 2E £
WE Zlojrth B AXNEL 39 gAdor Wa sAS
B0l d F S Avke 7|UE 2, 4 7o wisE
Fol AEE AL HPHor P& wton ol
o old RFE FUE u Ui SAo) Y= A
2 AR Fl & & Qe AEE 719 WE W
32 AR AlS(vocal roughness) ¥ #EEojx)=

%82 5492 vocal jitterd 492415 9] wpE AE
HEE Yehle, A&EE F71531) HauEajelz
A2 Ho)) = vocal shimmer” & ¢Jgdoas @
I glort AAE ©]E jittert; shimmergto] Ha}shd
W £74d0) oA, £ 59 Feo] Sy v
ol Bolzts Wl ol" §4¢] YeEsxE
T e 7¥e EE0 AES # A75 §dt
HTFE 47 A A AR SojBoes 7 W
€ R FAE A G99k o Yot
T4 AnE dealel ddsd A4E &
A ZAHperceptual analysis) & ¥ wf 34 MEZ
g0l APHR HeE UEEds o 8" £ 9
T 252 £440] E Zlojeta Azt
£ AAE2 Dr. Speech Science?] &4J3A)
BE o83l /N EES S8 (Fig. 3)
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Table 4. Result of voice analysis affer all parameters
(noise, jitter, shimmer) were changed

Mean Jitter  Shimmer  NNE
FO (%) (%) ratio
cel(normal) 124.93 0.21 046 —2522
reference value 0.508t  3¢]3 -—109]3t
ael7(All=15) 124.95 1.03 443 -12.22
ael8(Al=30) 125.18 2.67 924 -11.88
ae19(Ali=45) 125.61 3.36 i3.81 -10.09
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Amplitude (%)
- A=
Amplitude (dB)

z ¥ (5]

L Time (s) Frequenc_v tkHz)
i Freowe T3 ]
‘“‘m.w“ s [=7]
P
Comparison
3.0 18 18 o
0.0
a5 e 38
Jitter (%) Shimmer (%} SDF{Hz) HNE {dB)
O detebase B subject
Voice Quality Estimates
Hoarge Voice ‘_ - Th” -
Hareh Voice | _
Breathy Voice | B I
9 1
Voice Data

(start 1 0.1s End : 2.0s
Habitual FO(Hz) 122.16 | NNE(dB) ~11.61 |MPT(s) 0.0
Jitter (%) 2.36 HNR (dB) 12.38  |s/zratic 0.00
Shirmmer (%) 876 |SNR(dB) 1212 |Ratio(%) 39.00
FOTremor(Hz)  1.81 AMPTremor(Hz) 2.50

Mean FO (Hz) 12508
SD FO(Hz) 4.51

Maox FO(Hz} 136.11
Min FO (Hz) 116.45

Fig. 4. Analysis of synthesized pathologic /ae/ voice
with changing the all parameter (high frequency
gain, low frequency gain, pitch flutter means jitter
value, amplitude of flutter means shimmer value).
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Fig. 5. Analysis of synthesized /ae/. A : fundamental frequency and intensity, B : spectrogram.,
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Fig. 6. Analysis of synthesized pathologic /ae/voice changed all parameter such as high frequency gain, low frequ-
ence gain, jitter, shimmer. A : fundamental frequency and intensity, B : spectrogram.
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