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Improving 3D Facial Feature Extraction based on

Multi-angle 2D Image Generation using StyleGAN

£ -**
o3 &, ol 5%

* **
Hee-Yeol Lee, Seung-Ho Lee

Abstract

In this paper, we propose a novel method that utilizes the StyleGAN Encoder to generate multi-view facial
images from a single 2D image, integrating them into the input structure of an existing 3D facial landmark
extraction network to improve the accuracy of 3D modeling. Traditional single-image-based approaches are
limited by the input data, which can lead to distortions or information loss due to variations in angles. To address
this limitation, this study improves both the precision and stability of 3D face modeling by using multi-view
images generated via the StyleGAN Encoder. The proposed method integrates the generated multi-view images into
the input structure of the existing 3D facial landmark extraction network, providing richer information compared
to single-image inputs by capturing structural characteristics of the face from various viewpoints. Additionally, by
improving the input structure, the multi-view data allows for more precise generation of 3D facial landmarks.
Experiments were conducted using the NoW dataset, comparing the mesh distance between the generated 3D face
model and the ground truth 3D model. The experimental results showed that PRNet achieved an average mesh
distance of 1.99 with a standard deviation of 1.90, while the 3DDFA model recorded an average of 1.87 with a
standard deviation of 1.82. In comparison, the proposed method achieved an average mesh distance of 1.71 with
a standard deviation of 1.65. These results demonstrate that the proposed approach improves the precision and
stability of 3D face modeling compared to existing methods. Furthermore, the reduction in standard deviation
indicates enhanced stability in generating 3D face models, confirming the performance improvements.
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StyleGAN EncoderE 283 A4 thed] o|ujAE U o= ARgeezs 3D I REFY Adxet e Al 7
AdstAet. Aljkd e ool JHEE AlSske B4 oIvAE 7IE 3D d= 44 F& YEHAY] dY F20 SHske
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SHA ARt A9 NoW dlolejile &-8sto] JP=glen, B49 3D d= 223 Ground Truth 3D 22 7] mesh 7]
25 Hlwstqirh. A% A3k PRNet Bat 1.99, #2HAF 1.90, 3DDFA REE B+t 1.87, WA} 1.820] H]sl, AlRbe #hy
< 7 171, BFEA 1652 SHEI. ol Aok el 71 Fddl vis) 3D 2= mdge] Fug¥t FgdS it
WEo HolEth R EEEAR] fae HE e 3D dE RS st A e Felskit:

Key words : Deeplearning, Generative Adversarial Networks, Image generation, 3DMM, Multi-angle image
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Table 1. Results of mesh distance comparison on the
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Fig. 7. Image of experimental results.
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