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Abstract

Sasang Constitution Detection Based on Facial Feature Analysis Using
Explainable Artificial Intelligence

Jeongkyun Kim - llkoo Ahn - Siwoo Lee”
KM Data Division, Korea Institute of Oriental Medicine

Objectives
The aim was to develop a method for detecting Sasang constitution based on the ratio of facial landmarks and provide
an objective and reliable tool for Sasang constitution classification.

Methods

Facial images, KS-15 scores, and certainty scores were collected from subjects identified by Korean Medicine Data Center.
Facial ratio landmarks were detected, yielding 2279 facial ratio features. Tree-based models were trained to classify Sasang
constitution, and Shapley Additive Explanations (SHAP) analysis was employed to identify important facial features.
Additionally, Body Mass Index (BMI) and personality questionnaire were incorporated as supplementary information to
enhance model performance.

Results

Using the Tree-based models, the accuracy for classifying Taeeum, Soeumn, and Soyang constitutions was 81.90%, 90.49%,
and 81.90% respectively. SHAP analysis revealed important facial features, while the inclusion of BMI and personality
questionnaire improved model performance. This demonstrates that facial ratio-based Sasang constitution analysis yields
effective and accurate classification results.

Conclusions
Facial ratio-based Sasang constitution analysis provides rapid and objective results compared to traditional methods. This
approach holds promise for enhancing personalized medicine in Korean traditional medicine.
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Figure 1. Facial features landmarks
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Table 1. Sasang Constitution Classification Results Based on Demographic Information and Questionnaire

ML TE vs SE vs SY TE vs NTE SE vs NSE SY vs NSY
RF 82.03 + 1.83 86.20 + 1.85 93.23 + 1.51 84.89 = 3.07
XGB 83.33 + 1.71 86.59 = 2.08 93.36 + 0.94 86.07 + 2.20
REBMI, KS-15(4)) 71.16 = 2.29 7747 + 3.94 89.19 + 1.48 76.04 = 3.06
XGB(BMI, KS-15(4)) 7213 + 2.63 79.94 = 2.93 89.19 + 1.35 76.17 = 3.00

ML: Machine Learning, TE: TaeEum, NTE: Non-TaeEum, SE: SoEum, NSE: Non-SoEum, SY: SoYang, NSY: Non-SoYang, KS-15(4): Personality

extroverted or introverted
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Table 2. Sasang Constitution Classification Results Based on All Facial Features

Feature ML TE vs SE vs SY TE vs NTE SE vs NSE SY vs NSY
. RF 429 + 7.76 62.25 + 4.46 72.78 = 2.99 62.64 + 5.35
‘ace
XGB 415 + 4.77 60.03 + 6.34 72.78 + 3.83 59.64 + 4.03
RF 45.8 + 4.39 69.14 + 5.94 76.04 + 1.83 62.37 + 5.01
Face, BMI

XGB 64.1 + 9.39 79.55 + 2.48 82.56 + 1.59 64.46 + 3.77

489 + 7.17 69.19 + 5.42 75.39 = 3.00 64.07 + 6.02

Face, BMI, KS-15(4)

XGB 76.17 + 2.38 80.33 + 1.56 90.49 + 1.76 79.95 + 4.15

ML: Machine Learning, TE: TaeEum, NTE: Non-TaeEum, SE: SoEum, NSE: Non-SoEum, SY: SoYang, NSY: Non-SoYang, KS-15(4): Personality

extroverted or introverted
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Table 3. Sasang Constitution Classification Results Based on 10 Important Facial Features
Feature ML TE vs SE vs SY TE vs NTE SE vs NSE SY vs NSY
. RF 37.37 = 2.60 6042 + 5.24 70.96 = 2.68 62.24 + 5.12
‘ace
XGB 37.89 = 250 59.25 + 3.63 6848 + 3.32 621 + 1.87
RF 66.66 + 2.83 81.64 + 1.61 84.76 + 1.71 68.75 = 4.70
Face, BMI
XGB 67.06 + 2.36 7942 + 213 86.46 + 3.63 69.14 + 546
Face, BMI, RF 7551 = 3.63 81.90 = 1.29 91.14 + 2.43 81.77 + 4.62
KS-15(4) XGB 7474 = 2.12 81.90 = 2.11 9049 + 2.49 81.90 + 2.68

ML: Machine Learning, TE: TaeEum, NTE: Non-TaeEum, SE: SoEum, NSE: Non-SoEum, SY: SoYang, NSY: Non-SoYang, KS-15(4): Personality

extroverted or introverted

Table 4. Sasang Constitution Classification Results Based on 10 Important Facial Features Including Body Mass Index and

Personality (Extroverted or Introverted)

Feature ML accuracy precision recall F1

RF 81.90 + 1.29 8135 = 212 80.66 + 1.32 0.85 = 0.01
TE vs NTE

XGB 81.90 + 211 81.33 = 2.89 81.16 = 1.93 0.85 = 0.02

RF 91.14 = 243 89.57 = 3.55 87.27 « 5.11 0.94 + 0.02
SE vs NSE

XGB 90.49 + 2.49 88.50 = 2.49 86.80 = 3.31 0.94 + 0.01

RF 81.77 = 4.62 80.07 = 4.19 7757 = 5.77 0.86 + 0.04
SY vs NSY

XGB 81.90 = 2.68 79.80 + 2.87 79.45 = 4.10 0.87 + 0.02

ML: Machine Learning, TE: TaeEum, NTE: Non-TaeEum, SE: SoEum, NSE: Non-SoEum, SY: SoYang, NSY: Non-SoYang
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