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Introduction

Background: 3D Morphable Model (3DMM) is essential in face-related tasks 
but lacks comprehensive makeup representation

Objective: To extend 3DMM with robust & efficient makeup prior models
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Contributions

Two makeup prior models:

PCA-based: highly efficient

StyleGAN2-based: detailed & accurate

Robustness in makeup estimation and 
minimizes computational time

PCA-based: 180 times faster

StyleGAN2-based: 3 times faster

Applicability:

• Advanced 3D makeup face reconstruction
• user-friendly editing
• makeup transfer
• interpolation
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Methodology : Makeup Prior Models

Previous Work 

Makeup Extraction via Illumination-Aware Image Decomposition [Yang+, 23]

Our New Models: 4-channel models

PCA: Efficient, captures broad makeup

StyleGAN2: High fidelity makeup
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Methodology: Makeup Estimation Network
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Methodology: Makeup Estimation Network
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Reconstruction Module
FLAME model

Pretrained network



Methodology: Makeup Estimation Network
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Makeup Estimation Module

Prior models (PCA or StyleGAN2)

Refinement for StyleGAN2

Optimizes StyleGAN2 coefficient



Methodology: Makeup Estimation Network
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Makeup Consistency Module

Based on makeup transfer



3D Makeup Estimation

Robustness and accuracy in handling self-occluded faces

Reduced artifacts, particularly preserving the colors around the eyes and lips
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3D Face Reconstruction

PCA model efficiently restores broad makeup colors 

StyleGAN2 model precisely recovers complex makeup features, such as 
gradient eyeshadow 
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3D Face Reconstruction

Incorporated into other model-based 3D face reconstruction methods
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Quantitative Evaluation

Improved performance of 3D face reconstruction

PCA can be enhanced

StyleGAN2 achieves the highest accuracy
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Histogram matching

DECA + our makeup prior models

Bold: best results; Underlined: second-best



3D Makeup Interpolation

Facilitates full and partial makeup interpolation

Full interpolation : blend eyeshadow and lipstick

Partial interpolation : retain lipstick and blend eyeshadow
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Ref.A Ref.B

Full makeup interpolation

Partial makeup interpolation (only eyeshadow)

Example of StyleGAN2 makeup prior model



3D Makeup Transfer

Accurate and reliable transfer of makeup between different 3D faces
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Conclusion

Efficiency and Accuracy: PCA-based model is highly efficient; 
StyleGAN2-based model excels in detail and accuracy

Robustness: Makeup consistency module enhances robustness

Future Work: Explore decoupling capabilities of StyleGAN2 for advanced 
makeup manipulation
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