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Voice Classification Algorithm for Sasang Constitution Using Support
Vector Machine

Jae-hwan Kang, Jun-hyeong Do, Jong-yeol Kim

Korea Institute of Oriental Medicine

1. Objectives

Voice diagnosis has been used to classify individuals into the Sasang constitution in SCM(Sasang Constitution
Medicine) and to recognize his/her health condition in TKM(Traditional Korean Medicine). In this paper, we
purposed a new speech classification algorithm for Sasang constitution.

2. Methods

This algorithm is based on the SVM(Support Vector Machine) technique, which is a classification method to
classify two distinct groups by finding voluntary nonlinear boundary in vector space. It showed high performance
in classification with a few numbers of trained data set. We designed for this algorithm using 3 SVM classifiers
to classify into 4 groups, which are composed of 3 constitutional groups and additional indecision group.

3. Results
For the optimal performance, we found that 32.2% of the voice data were classified into three constitutional
groups and 79.8% out of them were grouped correctly.

4. Conclusions

This new classification method including indecision group appears efficient compared to the standard classification
algorithm which classifies only into 3 constitutional groups. We find that more thorough investigation on the voice
features is required to improve the classification efficiency into Sasang constitution.
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Figure 1. Small/Large margin in feature space
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Table 1. Distribution of Speech Samples by Constitution.
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Table 2. The Definition of Speech Features
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WY W5 el
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
A= xSHDB shimmer in dB
R xSHIM shimmer percent
xAPQ amplitude perturbation quotient
xF1 Ist formant
xBW1 1st 3dB bandwidth
xF2 2nd Formant
xBW2 2nd 3dB Bandwidth
xMFCC1~12 1~12th MFCC
xC0 energy
CORR correlation between FO and intensity
P10 10th percentile of FO
P50 50th percentile of FO
o P90 90th percentile of FO
- PHL (P90-PS0)/(P50-P10)
° 110 10th percentile of intensity
150 50th percentile of intensity
190 90th percentile of intensity
IHL (I90-150)/(150-110)
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Table 3. General Result of SVM #1,2 Method
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dlolel 7 X S A2A4 True
20t HA 217 146 146 67
20t oA 213 122 122 46
6or) 9A 201 177 177 &3
6ot oA 223 151 151 54
Total 854 596 596 230
Table 4. Results of SVM #1,2 Method by Group.
20t) HA Pred SE Pred SY Pred TE 6ot 24 Pred SE Pred SY Pred TE
True SE 13 13 10 True SE 15 14 12
True SY 13 25 15 True SY 10 21 30
True TE 13 27 29 True TE 14 34 27
20t) oA Pred SE Pred SY Pred TE 6ot oA Pred SE Pred SY Pred TE
True SE 13 11 7 True SE 7 15 13
True SY 11 22 13 True SY 9 30 20
True TE 8 26 11 True TE 13 27 17
SE : &2, SY : 2% TE : S
True : APFAAAES] Wk 22
Pred : gEEF A AF
Table 5. General Result of SVM #3 + SVM #1,2 Method
dlolel i< X s34 A2A4 True
20t &g 217 146 70 51
200) 934 213 122 37 32
6or) ©A 201 177 47 38
6ot oA 223 151 41 34
Total 854 596 195 155
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Table 6. Results of SVM #3 + SVM #1,2 Method by Group.

20t A Pred _SE Pred SY Pred TE
True SE 7 2 2
True SY 3 17 3
True TE 2 7 27
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