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The Utility of Perturbation, Non-linear dynamic, and Cepstrum measures

of dysphonia according to Signal Typing

A48 AP

Choi, Seong Hee - Choi, Chul-Hee

ABSTRACT

The current study assessed the utility of acoustic analyses the most commonly used in routine clinical voice assessment
including perturbation, nonlinear dynamic analysis, and Spectral/Cepstrum analysis based on signal typing of dysphonic voices
and investigated their applicability of clinical acoustic analysis methods. A total of 70 dysphonic voice samples were
classified with signal typing using narrowband spectrogram. Traditional parameters of %jitter, %shimmer, and signal-to-noise
ratio were calculated for the signals using TF32 and correlation dimension(D2) of nonlinear dynamic parameter and
spectral/cepstral measures including mean CPP, CPP_sd, CPPf0, CPPf0 sd, L/H ratio, and L/H ratio sd were also calculated
with ADSV(Analysis of Dysphonia in Speech and VoiceTM). Auditory perceptual analysis was performed by two blinded
speech-language pathologists with GRBAS. The results showed that nearly periodic Type 1 signals were all functional
dysphonia and Type 4 signals were comprised of neurogenic and organic voice disorders. Only Type 1 voice signals were
reliable for perturbation analysis in this study. Significant signal typing-related differences were found in all acoustic and
auditory-perceptual measures. SNR, CPP, L/H ratio values for Type 4 were significantly lower than those of other voice
signals and significant higher %jitter, %shimmer were observed in Type 4 voice signals(p<.001). Additionally, with increase
of signal type, D2 values significantly increased and more complex and nonlinear patterns were represented. Nevertheless,
voice signals with highly noise component associated with breathiness were not able to obtain D2. In particular, CPP, was
highly sensitive with voice quality ‘G', 'R, 'B' than any other acoustic measures. Thus, Spectral and cepstral analyses may be
applied for more severe dysphonic voices such as Type 4 signals and CPP can be more accurate and predictive acoustic

marker in measuring voice quality and severity in dysphonia.
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BAEY 249 R84 69

ZA 16 20 17 17 70

R

0 16 8 2 0 26

1 0 11 5 3 19

2 0 1 10 10 21

3 0 0 0 4 4
A 16 20 17 17 70

B

0 16 9 3 1 29

1 0 9 8 3 20

2 0 2 6 7 15

3 0 0 6 6
ZA 16 20 17 17 70
3.6 AAZA Weey FEA W 2F R

B AT 7 BAE FolA A SHA | sF3she=

2]
W %jitter, Yshimmer, SNR, D!

L-5Fsh2] 2, CPP, L/H ratio®}
A2 W G, R, B AUASE S5 Aol 4
BHG AAG AshE <E - 559} 2on), RE WMFE )
AH &2 o5 tHp<.05).

CPPE T WFEHRE AVt 7M wkom, 53, &
4g Jehls °G, R, ‘BSE FBRBA} A ok £4L of
28 5 9 Mg e WA

F 5. At S s L duAs
Table 5. Correlation coefficients between perceptual ratings
and acoustic parameters
L/H
%jitter  %shim SNR D2 ' CPP . G R B
ratio
Ygjitter  1.00 O1*  -58%  .63* - TT* -41*% 65% .61* .61*
%shim  .91* 1.00  -57% .60* -72% -41* .61* 58%  .58%

SNR  -58*%  -57* 1.00 -46% .71*% .57* -60* -63* -57*

D2 .63* 60%  -46*% 1 -T78% -72% 69%  67F  58*

CpP  -77* -T72% 71*% -78*% 1 .68* -82*% -78*% -70%*

L/H

. -41*%  -41% 57F -T72% 68% 1 - T71F -52%  -61%
ratio

G .65* 61%  -60*% 69*% -82% -T1* 1 8% 75%

R 61% S58%  -63*% .67% -78% -52%  78%* 1 .60*

B 61* S58* 57 58* L70% -61% 75%  .60* 1

*p< .05
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o ¢4 AEE Tl UL, Typedts 7154 SHRNE
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Ao 2 Yelth Choi 5(2012)9] &
TAAE A 9hE &Ape] thFE A Type2$} Type3 &4 4l

58 Hol, 7147 gARNoIA HFT|Heln EE A0 B

EA, Aol 3429 4 ATH %jitter2} Y%shimmerZ7g X|+=
Type 12ZoX F717t F3 HEEHS 4= HFEC 7ME

|

A Uehg o2 el $4 Az vlg) ke A4 4ls
el ow, ¥HH Typedoll Al 71 =4 UERY Typed7t 7H&
YT 24 AT FEE RYTh 99, TFRY 4, 154
2 B4 e WiEE B4 A isE 49 A
B = ‘e’ ‘Trk’e] A& AFshed, £ ATl
‘er'? TikE SAT A, 24 A5 FI5o =2l
3 WFo & YehlE ‘TrikE Type 12 49 131234002
Type 1%Fo] 107]RFo]S O™, Type2i= 61.26+ 101.28, Type3>
405.814493.12, Typed= 1741(£539.17)2 YA Ao &4 A&
0& do] T E B4o] BAZ AR Yeon, Type 1
Aznre] AFE E40 Attt weba, MDVPOA]
e ‘Trk’d 22 FAE AFIA ¥oEZ MDVPE
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AT AARL-S B3k] Type2, Type3, Typed2] &4 A%
ol HAY EAQ 7t~ %o USS AT 4 Atk
Z F7129 A592] Typele 7&AQ 54 EAS HYon,
H|F7|Z o] AL 7L 222l v A Aol 54 288 Hols

2Arciet SHEWE H6A H3S (2014)
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Eve ¢ T ANTh AR Type 454 A5o 2 4

=
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" 5
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Bt Ao Aol wig- WUTH

A Ay T2 EAA 7 Bo] ARSske vl
¥ $93%} M (nonlinear dynamical measures)Z A, $17d-37kel
Al dolzl gheldl, vAy EAE felMe UA gdEtem
9] A4d’(phase space reconstruction) ¥-go] Hasit) 7]
4’ (embedding procedure)©]tal E= o] AL AJAE
oJEIQl A AT ERE Tk Al 24 AlSol ik R
£ 7] {8 'AIE A E W (delay coordinate) < ©]-83) TR}
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A% Aol S Bl
o} AF =L BT ATHL B olo] e Hheke

S| % 3h}o]ti(Heman-Ackah et al.,
2003). A=EH BARQ CPPE Z3H29] AEE YERIEE
Typel# 22 F7]4% SAYLTE FEH W-Ex AHE
UeRH, B2 Zil5de 557 AgeE w2 CPPEA
AE HRlth B A7 A, Typedd] 54 AzoA 7H e
CPP#ES HGlEd], ¥ Aol Typed &4 2159 50%7F &

A4 AdinkH] Bx2A ol HFrIHo) Tt Al dr
EoZ Qlate] Zzshgof Hls| &go] & A5 AL vt
Qt}. o]} npx7FA| 2, Balasubra- manium 5
01NE YA duvml SAE ddes Crrate A3
=, BTl s W2 CPPEhS BHaste] ® Aol fAlg
AE Yerf At
AN A, Aol &4 AEHE GRBASE ‘G,’R,BHAS AA3H
Ad}, A% Tl frof 'k Zpol7t 9%1e™ Typel& GOROBOLE
A4 &AL BIa, Type2ollA Type 4 94 ANEE 242 A
Al Gradet® ozt ZZAHR) B 71HAB)IME A
ste] SZo] YA & 4 SIStk wEbA, &4
A7 Fol A4 FFEE EFF o= HIE & gl
A= Tt
B AFNA EA-E Z3ALH W G, R, B
9} ¥ WM Yjitter, %shimmer, SNR, D2, CPP, L/H ratio
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A 54
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42l ‘G, ‘R, ‘B'¢} 7P FHAAE HoF 52 E dS3= b
2 078 AEAT Awan & Roy(2005)% 7153 4% &
o

A5 R ARE 7)EE B AFER Tk E48 AAEke
A2 B e}l vlwd A, CPPEAAI} 224, 7124, of
A 2o 24 g /M F 433 AR Hol B o

T Y3 A7E YEPAITE Radish Kumar 5(2010)9] °ﬂ?
AT At 2H FAE o R H2EY EAE A
on, CPP7} Ad] AR A% JEFHNEATL FAH3te 72
A3l fAs Ado] 3-8 BT Awan & Roy (2006)
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A7 A% FAH Bl 4 M & FEse WES
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o ZE ol $4& At 7Eshe we Aol s
o, Ao 7124, 723 T AAEH EAVF J&FE O
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