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Abstract

Face synthesis, also known as face replacement, while maintaining the identity of the person, aims
to seamlessly and realistically fuse the face in the source image to the target image. This paper
proposes an automated face synthesis and replacement system, which uses labeled images to syn-
thesize new images that users are interested in, and realizes applications such as virtual hair test
and virtual fitting. The input of the system is a single face image and query text, where the query
text is used to search for relevant images and construct a set of target images to be replaced. In
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order to improve the effect of face synthesis, this paper firstly reconstructs a 3D face model through
face images, completes the face pose and expression migration in 3D space, and then estimates the
ambient lighting through face image decomposition to realize the re-illumination of face images,
and finally realize the image fusion of the face through the image fusion technology. Experiments
show that our method can synthesize more realistic face images.
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Figure 1. Automatic face replacement pipeline

E 1. Bt AREHRRIZEE

3. RGHERNA

Wk 2 foR, RIEAFERES, SO RGO A, BIGIERE. EE TR
B, =4 N AR, SEIRMTH ST BERAN NG & 5 B i

ARERESBBRERS
A = * A
A A % % o i
J=] i A A i i
# 1 1% B il pa
A £ 4t & = 2
1 1% ® 2 g ol
2 B 1 1 i i
h Hh
1 b5

Figure 2. System module
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Figure 3. Face search process
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Figure 4. Image preprocessing process
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Figure 5. Face reconstruction process
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Figure 6. Relighting process
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Figure 8. Pose estimation result
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Figure 9. Face segmentation result
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Figure 10. Face reconstruction result
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Figure 13. Face synthesis and replacement result
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