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Task: Attribute to Facial Image

blond hair
female
mouth slightly open —_—
arched eyebrows
heavy makeup




Related Work

* Text to Image
» StackGAN++, AttnGAN, MirrorGAN, etc.
»>the input is different: text vs attribute
»can not well embed the attribute label

* Attribute to Image
» Attribute?2sketch2face, Lu et al., Wang et al., etc.
»the generated images are always low resolution
»do not consider the relationship between different attributes



https://arxiv.org/abs/1710.10916
https://arxiv.org/abs/1711.10485
https://arxiv.org/abs/1903.05854
https://arxiv.org/abs/1801.00077
https://arxiv.org/abs/1705.09966
https://openaccess.thecvf.com/content_ECCVW_2018/papers/11132/Wang_From_attribute-labels_to_faces_face_generation_using_a_conditional_generative_ECCVW_2018_paper.pdf

Method: AFGAN

o Attributes Aware Face Generation with Generative Adversarial Networks
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Methoc
 AEM: Attribute Embedding Module

»convert the input face attributes into global and local features respectively
»two path embedding: well reflect their meanings of the input attribute
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AEM: Attribute Embedding Module

Siocal = embedy * Sqpir + embeds * (1 — Sqtr)

two path embedding



Method

 AEM: Attribute Embedding Module

»convert the input face attributes into global and local features respectively
»self attention layer: model the relationships between different attributes

AEM: Attribute Embedding Module
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self attention layer



Method

* SIGM: Stacked Image Generation Module
»gradually generate faces with more details through a three-stage generator

»can generate images with high resolution

SIGM: Stacked Image Generation Module

ho = Fo(z, F““(Sgiobat))
hi — F (hz 1 Fattn<Sl0cal’7 hi— ))
Ly = Gi(hi) Sglobal

V

——————————————————————————————————————————————————————————————————————————————————————————————————————————



Method

* SCM: Similarity Constrain Module
»encode the generated images with a pretrained model: ijpcq; and igiopai
»calculate the matching degree between attribute features and image features

»the generated images can match the input attributes well
289
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Formulation

* Generator
» Overall objective function

L=Lc+ Lscym

»In SIGM ,
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£local Z log Plocal |Qz) Elocal Z log Plocal QZ|D )

L = Zlog PO (D) £t = Zlog PO (Qi|Dy)



Formulation

* The matching degree between generated images and input attributes
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* Discriminator
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Experiment

e Dataset; CelebA o
o Attribute: 18 attributes selected from full 40 attributes

 No. | Attribute  No. | Attribute

0 5 o'clock Shadow 9 Eyeglasses

1 Arched Eyebrows 10 Gray Hair

2 Bags Under Eyes 11 Male

3 Bald 12 Mouth Slightly Open
4 Bangs 13 Narrow Eyes

5 Black Hair 14 No Beard

6 Blond Hair 15 Pale Skin

7 Brown Hair 16 Pointy Nose

8 Bushy Eyebrows 17 Smiling


http://mmlab.ie.cuhk.edu.hk/projects/CelebA.html

Experiment

* The attention maps in SCM module
»the response areas of different attributes are consistent with common sense

4: Bangs 5: Black Hair 7: Brown_Hair 11: Male 12: Mouth Sligh 14: No Beard 16: Pointy_Nose 17: Smiling

4: Bangs 5: Black_Hair 7: Brown_Hair 11: Male 12: Mouth_Sligh 14: No_Beard 16: Pointy_Nose 17: Smiling




Experiment

* The generated face images of three stages in SIGM module
»the faces generated in the three stages are consistent

»more details in higher resolution images B 0:5_0_Clock_Shadow
B 1: Arched_Eyebrows

B 2:Bags_Under_Eyes
B 3:Bald

" 4:Bangs

" 5:Black_Hair
6: Blond_Hair
7: Brown_Hair

B 8:Bushy Eyebrows
9: Eyeglasses

B 10: Gray_Hair

B 11: Male

' | B 12: Mouth_Slightly_Open
 ; B 13: Narrow_Eyes
7 v
| % I 14:No_Beard
B 15: Pale_Skin

Ground Truth  Stage 1: 64+64 Stage 2: 128x128 Stage 3: 256*256 Ground Truth Stage 1: 64+64 Stage 2: 128+128 Stage 3: 256*256 . 16: Pointy. Nose

B 17: Smiling




Experiment

* The generated face images in ablation study of AFGAN model
>the quahty of the |mages generated by AFGAN is clearer and more realistic
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. The quant|tatlve evaluatlon of generated images

BRISQUE! IST FID! MS-SSIM!
AttnGAN 62.843 5124 40.254 0.398
Wang et al. — 2.2 43.8
AFGAN(ours)  35.979 5.853 36.607 0.347




Project Code
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