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Four Constitution Types Classifier with Indecision
Using Facial Images

Do Jun-Hyeong, Kim Sung-Hun, Koo Im-hoi, Kim Keun-Ho, Kim Jong-Yeol

Korea Institute of Oriental Medicine, Constitutional Biology and Medical Engineering Research Center

1. Objectives

In order to classify an individual into four constitution type, an oriental medical doctor utilizes various
information such as face, pulse, voice, and questionnaire. When only one type of information is used, one's
constitution may not be decided correctly.

2. Methods
In this paper, we propose a novel four constitution types classifier using facial images which classifies subjects
into indecision group as well as Taeumin, Soeumin, and Soyangin.

3. Results
Experimental results show that it increases the classification rate though the decision rate is rather decreased,
which is more effective and reliable than conventional classifiers without indecision.

4. Conclusion
For the effective classification, we have found that it is more useful to add an indecision group which requires
more information to be properly classified into one constitution type.
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Table 1. Distribution of Four Constitution Types by Age and Gender

Age Gender Taeumin Soeumin Soyangin Total
Male 90 55 70 215
20s
Female 85 53 75 213
Male 83 46 72 201
60s
Female 88 57 78 223
Total 346 211 295 852
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Table 3. List of the Optimized Features

20s
Male Female
SVM# 1% SVM#2%* SVM#1 SVM#2
FA(45,32,46), SA(14,16,42), FR(FD(9,11)/FD(44,45)), SR(SD(26,36)/SIX53,59)), FA(11,19,21),
SD(6,60), FA(18,30,37), FA(39,35,47), FR(FD(14,25)/FIX(17,22)), SR(SIX(13,29)/SDX(20,25)),
FR(FD(9,11)/FIX(17,26)), SR(SIX(6,55)/SD(30,40)), SA(30,14,57), SD(57,61), FA(45,32,51),SA(29,30,36),
FD(43,50), SD(47,58), FA(23,25,48), SR(SD(24,25)/SIX46,47)), FR(FD(21,26)/FIX23,26)),
SR(SD(31,57)/SD(33,59)), SR(SDX(32,43)/SD(33,40)), SR(SD(14,21)/S1X(26,306)), SR(SIX26,30)/SD(42,46)),
SR(SD(10,46)/SD(13,43)), FR(FD(17,36)/FIX45,51)), SIX17,24), FR(FD(19,37)/FIX20,36)),
SA(41,33,55), FA(15,14,43), SR(ESD(6,60)/SD(13,14)), FR(FD(29,34)/FD(32,48)), SRESD(16,56)/SD(20,57)),
SD(14,29), FA(37,50,39), SR(SD(48,52)/SD(48,55)), SA(36,55,42) s SR(SD(26,52)/SD(30,53)),
FD(34,46), FA(10,27,24), FDX44,51), FD(36,40), FRED(12,49)/FIX15,28),  FA(29,9,48), SA(13,10,47),
SA19,22,21), SR(SD(30,60)/SD(33,58)), FD46,50), FR(FIX(15,48)/FDX(45,51)),
FR(FD(44,46)/FD(45,46)), SA(13,60,43), SA45,43,60), FR(FD(7,9)/FIX11,33)), FR(FIX(5,33)/FIX12,49)),
SR(SD(48,52)/SDX48,55)), SR(SD(20,43)/SD(26,46)), FR(FD(21,26)/FD(23,26)), FA(17,29,47),
SR(SD(43,47)/SIX46,48)), FR(FD(9,11)/FDX(17,26)), SR(SD(14,17)/SD(43,46)), SR(SD(26,52)/SD(30,55)),
FD(34,51), SA(40,6,42), FRFD(24,28)/FIX40,43)), SA(26,1643), FA(38,43,47), SA(45,18,47),
SA(30,58,32), FA(35,47,39), SIX46,48), SR(SD(25,47)/SD(26,46)), SA(26,36,33), SA(26,36,30),
SR(SD(33,58)/SDX53,58)), FR(FD(17,36)/FIX32,51)), FA(29,28,45), SA(42,30,57), SR(SD(23,36)/SD(25,29)),
FR(FD(9,11)/FD(44,45)), SR(SDX(14,21)/SD(14,43)), SR(SD(46,50)/SD(58,61)), SA(26,33,30), FA(19,45,29),
SD(46,48), FR(FDX(7,35)/FDX(27,30)), SR(SD(25,47)/S1X(29,43)), FR(FD(22,25)/FIX23,27)),
FR(FD(17,51)/FD(27 ,46)), FA(34,32,50), FDX(46,50), FR(FD(14,24)/FDX(17,22)), FR(FD(10,28)/FIX48,49)),
FR(FD(37,39)/FD(37,50)), SA(6,21,24), FA(20,34,22), FA(12,25,29), FA(24,22,25), SA(20,18,42),
SD(55,60), FR(FD(38,46)/FIX39,51)), SR(ESD(13,36)/SDX(14,21)), FR(FD(11,40)/FIX17,36)),
FR(FIX(17,36)/FD(32,51)), FR(FD(15,43)/FIX19,21)), FR(FD(15,32)/F(15,33)), FR(FD(15,33)/FIX(19,22)),
FA(23,25,48), FIX15,43), FR(FD(36,50)/FIX37,39)), SR(SIX(16,25)/S1X18,29)), FR(FIX(12,33)/FDX21,23)),
FA(27,24,34), SA(58,41,60), SD(48,58), FIX30,51), SDX(23,36), SDX(45,47), SDX(33,57),
SA(40,43,45), FA(10,23,37), FA(13,33,15), FR(FD(9,49)/FIX(11,40)), FD(40,45), FDX(43,46),
SR(ESD(6,55)/SD(29,58)), SR(SIX(13,14)/SD(42,60)), FA(24,22,25), FR(FD(14,25)/FIX17,22)),
SR(SD(52,60)/SD(56,59)), SR(SIX(14,52)/SDX(19,52)), FR(FDX(9,12)/FD(33,45)), FR(FD(7,10)/FIX15,33)),
SA(21,30,42), FA(10,37,23), FR(FD(17,36)/FIX(35,49)), FA(45,35,49), FA(25,45,29), FD(29,44), FA(30,7,32),
FA(17,30,29), FA(13,33,15), SR(SIX(14,43)/SD(29,46)), SR(SD(13,36)/SD(14,17), SRESD(26,58)/SD(30,56)),
FD(38,46), FA(17,33,20), SA(13,20,14), FDX(29,34), FA(15,11,20), FA(43,32,51),
SR(SD(18,21)/SDX(43,47)), SR(SIX(22,43)/SD(23,46)), SR(SD(46,56)/SD(47,61)), SR(SIDX(13,47)/SD(16,17)),
SR(SD(13,43)/SDX27,29)), FA(24,33,28), SA(10,43,45), SR(ESD(42,60)/SDX46,56)), FR(FD(14,24)/FIX17,22)),
FR(FIX18,28)/FD(40,43)), SR(SD(44,47)/SD(52,53)), SA(16,43,26), FIX(15,25), SR(ESD(10,36)/SD(13,47)),
SR(ESD(42,46)/SIX43,48)), SD(42,58), FA(44,5,50), SR(SD(43,44)/SDX(46,47)), FR(FD(9,12)/FIX37,49)),
FA(35,18,37), SA(42,13,46), FR(FD(17,50)/FIX25,39)), SR(SD(23,36)/SDX(24,26)), FR(FD(11,47)/FIX15,28)),
FD(35,49), FIX39,49), FR(FD(14,35)/FIX15,43)), FR(FD(10,28)/FD(48,49)), FD(37,40), FA(10,48,37),
SA(24,16,58), FA(23,25,29), SA(43,61,46), SA(13,42,33), FA(17,24,22), SA(20,17,26), FA(19,47,28),
FA(46,23,49) SR(SIX(13,43)/SD(33,58)), SR(SD(25,29)/SD(42,46)), FA(44,32,51), FA(46,24,49),
SA(19,13,58), SA(14,33,55), FIDX(40,44), FA(29,9,48), SR(SD(31,36)/SD(46,50)),
SR(SD(42,46)/SD(43,48)), SR(SD(22,47)/SDX(24,44)), SR(SD(42,58)/SD(46,55)),
FR(FD(34,51)/FIX48,49)), FD(35,37), FA(22,24,23), FA(22,45,25), FA(12,25,29),
SA(14,48,21), FD(28,43), FA(25,50,37), FD(40,44), FA(36,51,47),
SR(SD(42,52)/SD(46,53)), SRED(36,56)/SIX52,57)), FR(FIX(11,33)/FIX12,49)),
SA(40,43,45), FD(45,51) SA(29,55,36) FD(37,43), FD(29,51)

#*SVM#1: Classifier for Taeumin and Non-Taeumin
*SVM#2: Classifier for Soeumin and Soyangin
*F: Frontal Face, S: Profile Face, D: Distance, A: Angle, R: Ratio
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60s
Male Female
SVM#1 SVM#2 SVM#1 SVM#2
FR(FIX9,43)/FIX11,41)), SR(SIX(18,19)/SDX(41,42)), FR(FD(33,49)/FIX(38,43)), FA(9,18,19), SD(14,61),
SD(49,61), SA(18,13,23), FA(27,11,28), SD(33,48), SR(SDX(13,49)/SD(22,26)),
SR(SDX(55,61)/SDX(58,61)), SR(SD(22,59)/SD(23,56)), SR(SD(16,42)/SDX(26,30)), FR(FD(19,25)/FIX25,28)),
SR(SDX(15,20)/S1X(18,24)), FR(FDX(10,28)/FIX(12,24)), FR(FDX(10,12)/FIX17,19)), FA(34,5,51), SD(31,56),
FR(FD(37,49)/FD(40,44)), SA(13,17,42), FR(FDX9, 10)/FIX25,33)), FA(9,29,41), FDX45,51),
FR(FDX(12,14)/FD(27,28)), SR(SDX(15,49)/SD(23,30)), SA(13,17,24), FA(25,48,28), FR(FD(26,48)/FIX38,43)),
FA(36,48,50), SA(55,42,59), FA@42,15,50), SIX10,33), SIX(10,26),
SR(SIX(17,27)/SD(32,48)), FR(FD(33,38)/FI(39,45)), SR(SIX(17,48)/S1X(26,30)), SR(SD(30,31)/SD(41,50)),
SD9,33), FR(FDX(12,14)/FIX27,28)), FA(25,12,28), SA(10,49,42), FA(9,21,25), SD(30,61),
FR(FD(33,41)/FD(43,45)), FR(FIX9,28)/FIX11,27)), FR(FIX(10,12)/FDX33,41)), FIX38,45),
SA(19,13,23), FR(FD(38,45)/FDX40,49)), FA(25,48,27), FR(FDX(17,30)/F1X(19,48)),
FR(FDX(17,26)/FIX40,44)), SR(SD(27,56)/S1X(29,59)), SR(SD(10,31)/SDX(26,30)), FA(12,38,18), SA(14,13,28),
FR(FD(11,40)/FD(11,41)), SA(17,14,18), SA(22,23,29), SD(33,46), FR(FD(25,35)/FD(26,38)),
SD(33,61), FA(17,9,18), SA(19,13,23), FR(FD(39,49)/F1X43,50)), FA(11,34,46), FA(15,33,35),
FA(37,17,45), SR(SDX(18,56)/SDX(32,61)), SA(13,26,17), SDX(16,33), SA(13,41,48),
SR(SDX(15,49)/SDX(23,30)), SA(42,13,56), FA®43,33,51), FA(30,34,45), FR(FDX9,24)/FIX11,26)),
SR(SIX(15,20)/SDX(56,59)), FR(FDX(17,18)/FD(40,44)), FR(FDX(15,42)/FDX42,50)), SR(SDX(14,31)/SD(16,30)),
SA(20,23,29), FA(28,18,35), FD(35,37), SA(42,18,55), FR(FDX(18,25)/FIX25,28)), FDX(45,50),
FR(FD(34,50)/FDX(41,48)), SD(49,61), FR(FD(5,38)/FIX(34,50)), SR(SDX(30,32)/SDX41,50)),
SA(14,15,23), FA(17,33,26), SR(SIX(18,56)/SDX(22,59)), SR(SDX(22,24)/SIX(39,40)), SD(24,61),
FD(39,46), FA(37,17,44), FA(38,33,44), FD(41,43), SA(17,13,23), SR(SIX(16,49)/SIX29,30)),
FR(FDX(15,41)/FD(43,50)), SR(SDX(19,59)/SD(23,58)), SR(SD(26,42)/SDX(30,60)), FR(FIX(18,29)/FIX(25,29)),
FA(36,44,50), SD(48,61), SD(48,59), SD(26,48), SD(30,33), SA(16,13,42), FA(12,43,40),
FD(34,35), FA(41,30,43), SR(SD(24,25)/SDX(41,42)), FR(FD(38,43)/FIX46,49)), FA(29,9,39),
SR(SIX(17,27)/SIX42,46)), FD(39,45), SR(SD(16,48)/SDX(26,30)), FR(FDX9,45)/FDX(34,50)),
SR(SD(30,56)/SDX(33,59)), SR(SDX15,17)/SIX(57,59)), FA(12,34,46), FA(9,14,25), FD(41,51),
SR(SDX(14,23)/SDX(15,20)), FA(30,43,38), SA(17,59,28), FD(41,50), FA(35,33,42), FR(FDX(15,43)/FD(43,50)),
FR(FDX(18,43)/F1X(28,49)), FA(®43,29,50), FR(FD(25,39)/FIX28,38)), SA(40,25,48), SA(17,40,29),
FA(27,13,43), FR(FIX(17,35)/FIX(17,48)), FA(30,43,40), FIX11,33), FR(FD(11,18)/FIX(39,43)),
FR(FD(17,40)/FD(28,51)), SIX(17,61), SA(20,23,49), SR(SD(25,48)/SDX(26,30)), SIX(14,59), SD(31,61),

FAM049,41), FA(27,11,28),

FA(40,17,43), SA(42,13,46),

SA(17,13,29), SIX42,59),

FR(FDX(19,48)/FD(27,30)),

FR(FIX(17,18)/FIX(40,44)) FR(FDX(17,26)/FIDX40,44)), FA(25,18,42), FA(33,49,37), FA(28,33,42), FA(26,15,33),
SD(33,42) SD(10,26), SD(39,61), SIX10,31),
FR(FD(25,35)/FD(26,38)), SDX(16,33),
SR(SD(24,32)/SD(26,30)), FR(FIX(18,25)/FIX(25,28)),
SR(SD(30,60)/SDX(33,58)), FA(25,12,28),
SIX(10,24), SD(33,42), FR(FDX(10,38)/FIX(25,35)),
FA(28,12,33), FR(FIX18,29)/FIX24,29)),
SR(SDX(13,49)/SIX22,24)) SD(14,57)
*F: Frontal Face, S: Profile Face, D: Distance, A: Angle, R: Ratio
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Figure 1. Classification of Taeumin, Soeumin, and Soyangin



to

ARAIZIOIEHSI K| 2009;21(3):39-47

Table 4. Classification Result of Four Constitution Types
A. Classification result of Taeumin, Soeumin, and Soyangin

45

20s
Classification Result
Male Female
Taeumin Soeumin Soyangin Total Taeumin Soeumin Soyangin Total
N Tacumin 6 10 11 90 71 6 8 8
Degi‘c"t’;rby Socumin 3 47 5 55 4 41 8 53
Soyangin 8 8 54 70 10 5 60 75
Total 80 65 70 215 85 52 76 213
Precision rate 86.3% 72.3% 77.1% 79.1% 83.5% 78.8% 78.9% 80.8%
60s
Classification Result
Male Female
Taeumin Soeumnin Soyangin Total Taeumin Soeumin Soyangin Total
- Taeumin 67 3 13 83 61 8 19 88
Degi‘i‘;rby Soeurnin 34 5 46 2 45 10 57
Soyangin 9 4 59 72 11 8 59 78
Total 83 41 77 201 74 61 88 223
Precision rate 80.7% 82.9% 76.6% 79.6% 82.4% 73.8% 67.0% 74.0%
B. Classification result of Taeumin, Soeumin, Soyangin, and Indecision
20s
Classification Result
Male Female
Taeumin Socumin Soyangin  Indecision ~ Total Tacumin  Soeumin Soyangin  Indecision  Total
Taeumin 68 3 7 12 90 9 4 5 7 85
Decision by -
Doctor Soeumin 1 45 2 7 55 2 39 2 10 53
Soyangin 3 3 52 12 70 5 1 59 10 75
Total 72 51 61 31 215 76 44 66 27 213
Precision rate 94.4% 88.2% 85.2% 89.7% 90.8% 88.6% 89.4% 89.8%
Decision rate 84.8% 87.3%
60s
Classification Result
Male Female
Taeumin Socumin Soyangin  Indecision ~ Total Tacumin  Soeumin Soyangin  Indecision  Total
- Taeumin 65 3 4 11 83 59 2 10 17 88
Degi‘c"tr;rby Soeumin 3 33 3 7 46 2 40 6 9 57
Soyangin 4 2 59 7 72 5 2 55 16 78
Total 72 38 66 25 201 66 44 71 42 223
Precision rate 90.3% 86.8% 89.4% 89.2% 89.4% 90.9% 77.5% 85.1%
Decision rate 87.6% 81.2%
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Figure 2. Classification of Taeumin, Soeumin, Soyangin, and Indecision Group
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