pISSN 2005-8063 DEI-_+_ EIQI‘ %*o-' J-l_l--é-l' )

. 10 M S} 3 &
eISSN 2586-5854 = .[ 38 l J;EI l
2020. 12. 31.

Vol;)112;\;044 Phonetics and Speech Sciences https://doi.org/10.13064/KSSS.2020.12.4.091
pp- 71-

W) Check for updates

Classification of muscle tension dysphonia (MTD) female speech and
normal speech using cepstrum variables and random forest algorithm®
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Abstract

This study investigated the acoustic characteristics of sustained vowel /a/ and sentence utterance produced by patients with
muscle tension dysphonia (MTD) using cepstrum-based acoustic variables. 36 women diagnosed with MTD and the same
number of women with normal voice participated in the study and the data were recorded and measured by ADSV™. The
results demonstrated that cepstral peak prominence (CPP) and CPP _FO among all of the variables were statistically
significantly lower than those of control group. When it comes to the GRBAS scale, overall severity (G) was most
prominent, and roughness (R), breathiness (B), and strain (S) indices followed in order in the voice quality of MTD
patients. As these characteristics increased, a statistically significant negative correlation was observed in CPP. We tried to
classify MTD and control group using CPP and CPP_FO variables. As a result of statistic modeling with a Random Forest
machine learning algorithm, much higher classification accuracy (100% in training data and 83.3% in test data) was found
in the sentence reading task, with CPP being proved to be playing a more crucial role in both vowel and sentence reading
tasks.

Keywords: muscle tension dysphonia (MTD), cepstral peak prominence (CPP), CPP_FO0, sentence reading task, Random
Forest, machine learning
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MTD Control rvalue Degree of
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Age+SD | 33.9246.32 | 31.39+4.85
(range) (21-48) (22-39) 1.904 70

MTD, muscle tension dysphonia; SD, standard deviation.
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Table 2. Acoustic measurements in the MTD and the control groups
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Table 4. Pearson correlation(r) between acoustic and perceptual measures

Variables | Group| N Mean£SD t-value | p-value Task Acoustic G R B A S
CPP MTD | 36 10.11+2.24 36321 001 measures
CG | 36 | 11.56=1.16 ) ) Sustained —CEF -483" | -450" |-646""|-286 |-011
ustaime
i + - PP_FO | .093 .149 178 048 055
Sustained CPP FO MTD | 36 |199.65+29.82 3126 003 vowel /a/ CPP__ _ : _
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OSID 1= eG 136 | oase702 | 20| 226 Cznzzz}tled CPP FO |-056 |-174 | 118 |—-114 | .137
cpp MTD | 36 5.21£1.15 7341 | 000™ P CSID 5727 | 260 355 | -094 |-110
CG | 36 | 6.86+0.71 ) ’ p<.05, "p<.01, ""p<.001.
Connected MTD | 36 |201.59+19.93 ex FO, fundamental frequency; G, grade; R, rough; B, breathy; A, asthenic;
speech CPP_FO oG 36 (2242321388 | >0 | 000 S, strained.
MTD | 36 | 15.91+19.68
CSID 5512 .000
CG | 36 | -3.36+7.22

"p<.05, "p<.01, " p<.0001.
MTD, muscle tension dysphonia; CPP, cepstral peak prominence;
CQG, control group; CSID, cepstral spectral index of dysphonia.
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