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Automated Speech Analysis Applied to Sasang Constitution Classification
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Kang, Jachwan * Yoo, Jonghyang - Lee, Haejung - Kim, Jongyeol

ABSTRACT

This paper introduces an automatic voice classification system for the diagnosis of individual constitution based on Sasang
Constitutional Medicine (SCM) in Traditional Korean Medicine (TKM). For the developing of this algorithm, we used the
voices of 473 speakers and extracted a total of 144 speech features from the speech data consisting of five sustained vowels
and one sentence. The classification system, based on a rule-based algorithm that is derived from a non parametric statistical
method, presents binary negative decisions. In conclusion, 55.7% of the speech data were diagnosed by this system, of which
72.8% were correct negative decisions.
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Figure 1. 144 Speech Features for Constitution Classification
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Table 2. HTK Coding Parameters for the Extraction of MFCC

OPTION VALUE
SOURCEKIND WAVEFORM
SOURCEFORMAT WAV
SORCERATE 227
TARGETKIND MEFCC 0
TARGETRATE 100000.0
SAVECOMPRESSED F
SAVEWITHCRC F
WINDOWSIZE 400000.0
USEHAMMING T
PREEMCOEF 0.97
NUMCHANS 30
CEPLIFTER 22
NUMCEPS 12
ENORMALISE F
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Table 3. The Definition of Speech Features
HEE T A9
xFO average fundamental frequency
xTO period of the average glottal period
xSTD standard deviation of Fo
xJITA absolute jitter
xJITT jitter percent
xRAP relative average perturbation
xPPQ pitch period perturbation quotient
% | xSHDB shimmer in dB
& | xSHIM shimmer percent
xAPQ amplitude perturbation quotient
xF1 Ist formant
xBW1 Ist 3dB bandwidth
xF2 2nd Formant
xBW2 2nd 3dB Bandwidth
xMFCCI1~12 1~12th MFCC
xCO0 energy
CORR correlation between Fo and intensity
P10 10th percentile of F,
P50 50th percentile of F,
5 P90 90th percentile of Fy
2 PHL (P90-P50)/(P50-P10)
° | 110 10th percentile of intensity
150 50th percentile of intensity
190 90th percentile of intensity
THL (190-150)/(150-110)
¥ x: SES(3, e i, 0, 1)
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