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A study on age distortion reduction in facial expression

image generation using StyleGAN Encoder
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Hee-Yeol Lee, Seung-Ho Lee

Abstract

In this paper, we propose a method to reduce age distortion in facial expression image generation using
StyleGAN Encoder. The facial expression image generation process first creates a face image using StyleGAN
Encoder, and changes the expression by applying the learned boundary to the latent vector using SVM. However,
when learning the boundary of a smiling expression, age distortion occurs due to changes in facial expression. The
smile boundary created in SVM learning for smiling expressions includes wrinkles caused by changes in facial
expressions as learning elements, and it is determined that age characteristics were also learned. To solve this
problem, the proposed method calculates the correlation coefficient between the smile boundary and the age
boundary and uses this to introduce a method of adjusting the age boundary at the smile boundary in proportion
to the correlation coefficient. To confirm the effectiveness of the proposed method, the results of an experiment
using the FFHQ dataset, a publicly available standard face dataset, and measuring the FID score are as follows. In
the smile image, compared to the existing method, the FID score of the smile image generated by the ground truth
and the proposed method was improved by about 0.46. In addition, compared to the existing method in the smile
image, the FID score of the image generated by StyleGAN Encoder and the smile image generated by the proposed
method improved by about 1.031. In non-smile images, compared to the existing method, the FID score of the
non-smile image generated by the ground truth and the method proposed in this paper was improved by about
2.25. In addition, compared to the existing method in non-smile images, it was confirmed that the FID score of the
image generated by StyleGAN Encoder and the non-smile image generated by the proposed method improved by
about 1.908. Meanwhile, as a result of estimating the age of each generated facial expression image and measuring
the estimated age and MSE of the image generated with StyleGAN Encoder, compared to the existing method, the
proposed method has an average age of about 1.5 in smile images and about 1.63 in non-smile images. Performance
was improved, proving the effectiveness of the proposed method.
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©

Fig. 7. Improved smile image using correlation coefficient.
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Fig. 8. FFHQ dataset.
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Fig. 9. &% .
J& 9. Experimental method
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Table 1. FID scores of smile images for Ground Truth.
E 1. Ground TruthOi| CH8t smile O|O|XIS<| FID score

FID score |}
smile
Ground Truth
InterfaceGANI[5] 36.475
The proposed method 36.015

H 294+ StyleGAN Encoder® AAH ZAijof
3t smile ©|u|X]&2] FID scorex InterfaceGAN '
| oF 5.187= ZH=31aL, Albeh= HHo] oF 4.156
A=) TEbA], & =24 Albek= ®Ho] 7]
InterfaceGAN®] ®W*H3} B]wsto] FID score”l <F
1.031 Y= USZ ERIsIIH
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[©]
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rhv

Table 2. FID scores of smile images for results generated
with StyleGAN Encoder.

H 2. StyleGAN Encoder2 M= Z1t0f| CHSt smile
O|0|XIZ<] FID score

FID score |
smile
StyleGAN Encoder Results
InterfaceGANI5] 5.187
The proposed method 4.156

H 394 Ground Trutholl T2t non-smile ©]7]A]
E9] FID score= InterfaceGAN HHo| 9F 36.269%
24T 7 Aoksl= vlo] 9F 34.0182 =AYt} o}
A, 2 =FolA Ajtel=E ®Ho] 712 InterfaceGAN
o] B3} v]wste] FID score’t OF 2.25 AU
Rl

Table 3. FID scores of non—smile images for Ground Truth.
H 3. Ground TruthOil Lt non-smile 0|0IX|E<| FID

score
FID score |}
non-smile
Ground Truth
InterfaceGANI[5] 36.269
The proposed method 34.018

¥ 494+ StyleGAN Encoder® AJAE ZAxfo] o
%t non-smile ©]U]|XE9] FID scorex= InterfaceGAN
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Table 4. FID scores of non—smile images for results
generated with StyleGAN Encoder.

H 4. StyleGAN EncoderZ A= Z110 LSt non-smile
0|0JX[Z<] FID score
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Table 5. Age estimation MSE for each generated image.
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InterfaceGANI5] 3.529 3.549
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