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[Abstract]

This study proposes a personalized makeup system that analyzes users’ personal color types based on
skin color data obtained from facial images, recommends suitable color makeup, and enables virtual
application in an augmented reality (AR) environment.

The proposed system detects facial regions and key facial landmarks from input facial images and
selects regions of interest (ROI) for stable skin color analysis. The extracted color data are normalized
and transformed into CIE L’z'6" based feature values through a color space conversion process, which
are then used to quantitatively analyze skin tone characteristics. The analyzed features are utilized to
determine the user's personal color type through personal color classification criteria and classification
methods, and suitable color makeup is recommended according to the identified type.

The recommended makeup colors are applied to facial images through an AR-based synthesis process,
allowing users to preview virtual makeup results. This enables users to compare and evaluate makeup
applications suitable for their personal color before actual application.

This study complements the existing personal color analysis methods that rely on experts’ experience
and subjective judgment by introducing a quantitative analysis approach based on image data.
Furthermore, it proposes an integrated digital beauty system that connects personal color diagnosis,
makeup recommendation, and AR simulation functions.

Future research will focus on improving color correction methods to enable stable skin color analysis
under various lighting conditions and shooting environments. In addition, by securing diverse user
datasets, the performance of personal color classification and the quality of AR makeup application will
be further enhanced.
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2. Face Landmark and Skin Region Extraction
Research
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3. Virtual Makeup and Beauty Recommendation
Research
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Face Image Acquisition from Camera

Face Detection and Landmark-based ROl Extraction

Personal Color Classification
(Spring / Summer / Autumn / Winter)

Personalized Makeup Color Recommendation
(Lip / Blush / Eyeshadow / Base)

Personalized AR Makeup Simulation and Rendering

Fig. 1. Face Type Analysis Process
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Table 1. Landmark-based ROI Processing Criteria

for Skin Color Extraction
Region Processing Criteria Purpose
The exclusion area is Removal of factors
Eve defined based on the affecting skin color
y. lower boundary analysis, such as eyes,
Region . .
information of eye eyebrows, and eye
landmarks makeup
. Minimization of
The cheek area is
makeup and shadow
extracted based on the
Cheek ) ) effects and
. facial central protrusion o
Region . acquisition of
and surrounding cheek . .
representative skin
landmarks . .
color information
The lip area is separated| Prevention of color
Lip based on lip landmark | distortion caused by
Region |boundaries and excluded | lip color and cosmetic
from the analysis region makeup




90 Journal of The Korea Society of Computer and Information

(b) Region of Interest (ROI)

(a) Face detection

Fig. 2. Face Detection and Region of Interest Extraction
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Table 2. Personalized Makeup Color Recommendation
Components
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. Determines lip makeup colors suitable for the
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user's personal color classification
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Eyeshadow | Provides eyeshadow color information based
Color on the analyzed personal color characteristics
Base Makeup Defines suitable base makeup tones
Tone considering the user's skin color information
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Makeup Recommendation Results
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