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Abstract

A Preliminary Study on the Repeatability of Facial Feature Variables Used
in the Sasang Constitutional Diagnosis

Min-Yeong Roh' - Jong-Yeol Kim? - Jun-Hyeong Do®"

' Daejeon University, *Korea Institute of Oriental Medicine

Objectives

Facial features can be utilized as an indicator of Korean medical diagnosis. They are often measured by using the diagnostic
device for an objective diagnosis. Accordingly, it is necessary to verify the reliability of the features which are obtained
from the device for the accurate diagnosis. In this study, we attempt to evaluate the repeatability of facial feature variables
using the Sasang Constitutional Analysis Tool(SCAT) for the Sasang Constitutional face diagnosis.

Methods

Facial pictures of two subjects were taken 24 times respectively for two days according to a standard guideline. In order
to evaluate the repeatability, the coefficient of variation was calculated for the facial features extracted from frontal and
profile images.

Results
The coefficient of variation was less than 10% in most of the facial features except the upper lip, trichion, and chins related
features.

Conclusions

It was confirmed that the coefficient of variation was small in most of the features which enables the objective and reliable
analysis of face. However, some features showed the low reliability because the location of facial landmarks related to them
is ambiguous. In order to solve the problem, a clear basis for the location discussion is required.
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Table 1. Variable of the Frontal Face
Front
FDV_47_52 FDH_18_118
FDV_47_50 The Horizontal Length of the Eye FDH_25_125
The Vertical Length FDV_10_21 FDH_21_121
FDV_52_50 FD_17_26
—— The Vertical Length of the eye =
FDV_81_50 FD_117_126
FD_43_143 FD_17_25
FD 1 The h of th Di | of the FD_117_12
The Horizontal Length ) 53_153 e Length of the iagonal of the FD_117_125
FD_94_194 Eye FD_18_25
FDH_33_133 FD_118_125

The Ratio of the Horizontal Length

FHD_33_133_43_143

EDD_S5_155 43 143

FDD_94 194_43_143

FDH_17_26_18_25

The Ratio of the Horizontal length and FDH 117126118125

Vertical Length
FDH_52_50_18_118

FHD 33 13353 153

FDD_94_194_53_153

The Ratio of Vertical Length

FVV_47_52_52_81

FVV_47_52_52_50

FVV_47_52_81_50

FRE_HO01

FRE_H02
The Ratio of the Horizontal Length of

FRE_HO5
the Eye
FHD_18_118_53_153

FHD_25_125_53_153

FVV_52_81_81_50

The Ratio of the Horizontal Length and
Vertical Length

FVD_52_50_53_153

The Ratio of Vertical Length of the FDD_17_26_52_81

Eyes FDD_17_26_52_50

FVD_52_81_53_153

The Horizontal Length of the Nose FDH_36_136

FVD_81_50_94_194

The Vertical Length of the Nose FDV_52_81

The Ratio of the Horizontal Length of

FArea02 FHD_36_136_53_153
the Nose
Area FArea03 The 'Ratio of the Horizontal Length and 52 81 36136
Vertical Length of the Nose
FArea02_03 Area of the Nose FArea_52_36_136
The Vertical Length of the forehead FDV_47_10 The Vertical Length of the Mouth FDV_80_50
FDH_18_2 The Ratio of the Vertical Length of the FVV_80_50_52_50
The Horizontal Length of the eye 182 ¢ Hatio of the Verne nech of the 8020525
FDH_118_125 Mouth FVV_80_50_81_50
Table 2. Variable of the Profile Face
Side
PDV_6_12 PDV_7
— The Shape of the Forehead =2
PDV_6_32 PDD_77_9.6.9
. PDV_10_32 PDV_9_12
The Vertical Length The Shape of the Lower Forehead
PDV_12_32 PDH_9_12
PDV_21_32 PDH_12_14
PDV_25_32 The Horizontal Length of the Nose PDH_14_21
PDH_12_36 PDL_14_12_21
The Horizontal Length PDH_14_36 PDV_12_14
PDH_21_36 i PDV_14_21
The Vertical Length of the Nose
PVV_6_10_10_33 PDV_12_21
The Ratio of Vertical Length PVV_12_14_14 32 PD_12 21
PVV_12 21_14 32 The Area of the Nose PArea_12_14_21
. PDV_6_9 . PDL 22 21_32
The Vertical Length of the Forehead The Horizontal Length of the Mouth —_—
PDV_6_10 PDL_25_21_32
PD_7_77 The Horizontal Length of the Chin PDH_32_36
The Shape of the Forehead PDH_6_7 The Vertical Length of the Chin PDV_32_36
PDV_6_7 The Length of the Chin PD_32_36
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Table 3. Variable Description

Variable Explanation
FD_72;_10rPD_7,_15} The Length Between Two Points in the Frontal(Side) Picture
FDH_7,_m{orPDH_7;_m} The Horizontal Length Between Two Points in the Frontal(Side) Picture
FDV_sz;_{orPDV_zn;_n} The Vertical Length Between Two Points in the Frontal(Side) Picture
FDL 72__m{orPDL _7_m_m} The Length Between the Point 7 and Segments 7, 73
FHD _72_m_s_rflortPHD 72;_m_1s_2dt FDH_7;_n/FD_n5_nforPDH_sz;_n/PD_n5_nj}
FDH_72;_m_my_nflorPDH._7;_1_1;_14} FD_s;_n/FDH_r25_nforPD_ny_n/PDH._;_n4}
FDD_rz;__1s_14lotPDD_;_m>_m_re} FD_s;_n/FD_ns_nforPD_n_m/PD_n;_nj}
FVD_n;_nm_1s_nforPVD_n_m_nms_14} FDV_7;_n/¥D_ns_nforPDV_sz;_1/PD_n;_ss}

FVV_n_1m_n orPVV_n;_1_ns_nd} FDV_7;_n/FDV_s2;_nforPDV_n;_n/PDV_n;_sn}
FVH__m_m_14orPVH_s;_m_15_14} FDV_s;_n/FDH_725_nforPDV_z;_n/PDH_m;_my}
FRE_HO1 (FDH_18_25+FDH_118_125)/2/FDH_18_118
FRE_HO02 (FDH_18_25+FDH_118_125)/2/FD_53_153
FRE_HO05 (FDH_18_25+FDH_118_125)/2/FDH_33_133
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Figure 2. Overall procedure for the repeatability evaluation of facial feature analysis
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Table 4. The Repeatability Test Result of the Frontal Face Analysis in Male
Variable cv' Variable (0%
FDV_47_52 9.26% FDH_18_118 3.51%
The Hori h
FDV_47_50 4.96% ¢ Horizontal Tength "o s 1.98%
of the Eye
The Vertical Length FDV_10_21 2.23% FDH_21_121 0.96%
FDV_52_50 1.62% The Vertical Length of FD_17_26 7.53%
FDV_81_50 2.23% the eye FD_117_126 5.99%
FD_43_143 1.84% FD_17_25 7.53%
FD_53_153 0.99% Th h of th FD_117_125 2.56%
The Horizontal Length . ¢ Length of che
FD_9%4_194 1.34% Diagonal of the Eye  FD_18_25 7.75%
FDH_33_133 1.00% FD_118_125 1.91%
FHD_33_133_43_143 1.67% The Ratio of the ~ FDH_17_26_18_25 6.53%
FDD 53_153_43_143 1.95% Horizontal length and FDH_117_126_118_125 4.86%
The Ratio of th :
¢ RAo OF B¢ kpD 04 194_43_143 1.03% Vertical Length gy 55 5018 118 3.29%
Horizontal Length
FHD_33_133_53_153 0.49% FRE_HO1 6.03%
FDD_94_194_53_153 1.35% The Ratio of the ~ FRE_HO2 3.60%
FVV_47_52_52_81 9.00% Horizontal Length of the FRE_HO5 3.63%
The Ratio of Vertical FVV_47_52_52_50 8.93% Eye FHD_18_118 53_153 3.48%
Length FVV_47_52_81_50 9.18% FHD_25_125_53_153 1.59%
FVV_52_81_81_50 3.20% The Ratio of Vertical FDD_17_26_52_81 6.70%
FVD_52_50_53_153 0.97% Length of the Eyes  FDD_17_26_52_50 7.00%
The Ratio of the The Horizontal Length
2 81 1 1.72 FDH, 1 1.4
Horizontal Length and EVD_52.81.53_153 72% of the Nose 36136 3%
Vertical Length .
FVD_81_50_94_194 2099 e Verdeal Lengthof oy o) o) 2.24%
the Nose
The Ratio of the
FArea02 2.83% Horizontal Length of the FHD_36_136_53_153 1.34%
Nose
Area The Ratio of the Horizontal
FArea03 2.89% Length and Vertical Length FVH_52_81_36_136 2.18%
of the Nose
FArea02_03 3.82% Area of the Nose FArea_52_36_136 2.96%
The Vertical Length of The Vertical Length of
FDV_47_1 13.15% FD .529
the forehead V_A7_10 3:15% the Mouth V8050 9:52%
FDH_18_2 . Th io of th 2 .2
The Horizontal Length [ 18 25 7.73% 'e Ratio of the FVV_80_50_52_50 9.28%
Vertical Length of the
of the eye FDH_118_125 1.93% Mo FVV_80_50_81_50 8.17%
uth
“CV: Coefficient of Variation
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Table 5. The Repeatability Test Result of the Profile Face Analysis in Male

&

Variable (&% Variable (&%

PDV_6_12 9.26% The Shape of the ~ PDV_7_9 18.06%
PDV_6_32 2.96% Forehead PDD_77_9_6 9 21.86%
The Vertical Length PDV_10_32 1.53% The Shape of the Lower PDV_9_12 737%
PDV_12_32 1.92% Forehead PDH_9_12 11.43%
PDV_21_32 2.47% PDH_12_14 3.02%
PDV 2532 320% The Horizontal Length of PDH 14 21 267%

the Nose
PDH_12_36 3.83% PDL_14_12_21 1.54%
The Horizontal Length PDH_14_36 2.61% PDV_12_14 4.27%
PDH_21_36 3.00% The Vertical Length of PDV_14_21 10.30%
. . PVV_6_10_10_33 13.29% the Nose PDV_12_21 3.00%
The Ra;fn;fhvemcal PVV_12_14_14 32 5.57% PD_12_21 3.04%
PVV_12_21_14_32 3.47% The Area of the Nose PArea_12_14_21 3.14%
The Vertical Length of PDV_6_9 12.49%  'The Horizontal Length of PDL_22_21_32 4.50%
the Forehead PDV_6_10 12.55% the Mouth PDL 25_21_32 11.50%
PD_7_77 14789 ~ he Horizonal Length of o) oo 4.58%

The Shape of the th_e Chin
Forehead PDH_6_7 25130 he Vertial Lengeh of oy ) o 45.93%

the Chin
PDV_6_7 31.08% The Length of the Chin PD_32_36 4.42%

“CV: Coefficient of Variation
Table 6. The Repeatability Test Result of the Frontal Face Analysis in Female
Variable cv* Variable (&%

PDV_6_12 2.99% The Shape of the ~ PDV_7.9 6.88%
PDV_6_32 5.75% Forehead PDD_77_9_6_9 6.49%
The Vertical Lengeh PDV_10_32 8.39% The Shape of the Lower PDV_9_12 6.75%
PDV_12_32 10.40% Forehead PDH_9_12 13.16%
PDV_21_32 19.13% PDH_12_14 2.82%
PDV_25_32 286105 ne Horizontal Lengdh of fpp o, 3.70%

the Nose
PDH_12_36 26.67% PDL_14 12 21 2.64%
The Horizontal Length PDH_14_36 18.84% PDV_12_14 6.91%
PDH_21_36 22.92% The Vertical Length of PDV_14_21 8.00%
. . PVV_6_10_10_33 7.02% the Nose PDV_12_21 4.55%
The Ra;fﬂ;’fhvemcal PVV_12_14_14 32 13.68% PD_12_21 4519%
PVV_12_21_14 32 12.30% The Area of the Nose PArea 12_14 21 5.84%
The Vertical Length of PDV_6_9 2.09% The Horizontal Length of PDL 22 21 32 9.76%
the Forehead PDV_6_10 2.08% the Mouth PDL_25_21_32 32.78%
PD.7 77 14.15% The HorizontalALength of PDH 32 36 27.32%

The Shape of the the Chin
Forehead PDH_6_7 6.29% The Vertical Length of 1y 5 36 14.44%

the Chin
PDV_6_7 7.32% The Length of the Chin PD_32_36 21.89%

CV: Coefficient of Variation
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*

Variable (@Y% Variable (&%
FDV_47_52 2.44% . FDH_18_118 2.04%
FDV_47_50 a5t e H(’“Z;’m;l Lengeh of s 105 2.37%
The Vertical Length ~ FDV_10_21 2.79% e e FDH_21_121 2.10%
FDV_52_50 292%  'The Vertical Length of FD_17_26 5.39%
FDV_81_50 2.70% the Eye FD_117_126 5.47%
FD_43_143 2.01% FD_17_25 4.95%
The Horizontal Lengeh FD_53_153 2.00% The Lengch of the  FD_117_125 2.33%
FD_94_194 2.27% Diagonal of the Eye  FD_18_25 3.85%
FDH_33_133 2.04% FD_118_125 1.88%
FHD_33_133_43_143 1.31% The Ratio of che ~ FDH_17_26_18 25 6.28%
FDD_53_153_43_143 1.73% Horizontal Length and FDH_117_126_118_125  5.96%
The Racio of the ot 104 43 143 0.80% Vertical Length  FDH 52 50_18_118 1.89%
Horizontal Length
FHD_33_133_53_153 0.64% FRE_H01 1.75%
FDD_94_194_53_153 1.51% The Ratio of the ~ FRE_HO2 1.45%
FVV_47_52_52_81 1.80% Horizontal Length of the FRE_HO05 1.19%
The Ratio of Vertical FVV_47_52.52_50 1.48% Eye FHD_18_118_53_153 0.99%
Length FVV_47_52_81_50 2.12% FHD_25_125_53_153 1.01%
FVV_52_81_81_50 2.55% The Ratio of Vertical FDD_17_26_52_81 5.70%
FVD_52_50_53_153 1.78% Length of the Eyes  FDD_17_26_52_50 5.61%
Vertical Length FVD_81_50_94_194 2460 he Vertaal Lengthof gy o) o 3.39%
the Nose
The Ratio of the
FArea02 4.83% Horizontal Length of the FHD_36_136_53_153 3.12%
Nose
Area Hoﬁin?ﬁtife:;‘t;hind
FArea03 4.05% Vertical Length of the FVH_52_81_36_136 4.60%
Nose
FArea02_03 3.93% Area of the Nose FArea_52_36_136 5.26%
The Vertical Length of FDV 47 10 335% The Vertical Length of FDV 80 50 8.96%
the forehead -~ the Mouth -
The Horizontal Length of FDH_18_25 3.83%  The Ratio of the Vertical FVV_80_50_52_50 9.31%
the eye FDH_118_125 1.87% Length of the Mouth  FVV_80_50_81_50 8.50%
“CV: Coefficient of Variation
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T 13.15% H(Table 4).
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