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In this document we provide the following supplementary contents: 
 

• Details of network architecture.  

• Training details of content calibration network.  

• Results of artistic portrait generation.  

• Results of full-body image translation. 

• Comparison with state-of-the-art methods.  

• Limitations.  

1. Network architecture 
For the content calibration network, the generator and discriminator follow the StyleGAN2 config-f models and the 

detailed architecture can be found in [9]. For the texture translation network, we provide network structure details in 
Table 1.  

 
Table 1: Details of generator architecture.  
 

Operation Output Size 

input 256 × 256 × 3 

Conv+LReLU 256 × 256 × 32 

Conv+LReLU+Conv+LReLU 128 × 128 × 64 

Conv+LReLU+Conv+LReLU 64 × 64 × 128 

Residual Block 64 × 64 × 128 

Residual Block 64 × 64 × 128 

Residual Block 64 × 64 × 128 

Residual Block 64 × 64 × 128	

Conv+LReLU+Conv transpose+LReLU 128 × 128 × 64	

Conv+LReLU+Conv transpose+LReLU 256 × 256 × 32	

Conv+LReLU 256 × 256 × 3	
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Table 2: Details of discriminator architecture.  
 

Operation Output Size 

input 256 × 256 × 3 

DeConv+SN+LReLU 128 × 128 × 32 

Conv+SN+LReLU 128 × 128 × 32 

DeConv+SN+LReLU 64 × 64 × 64 

Conv+SN+LReLU 64 × 64 × 64 

DeConv+SN+LReLU 32 × 32 × 128 

Conv+SN+LReLU 32 × 32 × 128 

Conv+SN 32 × 32 × 1	

 
 
 
 
Table 3: Details of regressor architecture.  
 

Operation Output Size 

input 256 × 256 × 3 

DeConv+SN+LReLU 128 × 128 × 32 

Conv+SN+LReLU 128 × 128 × 32 

DeConv+SN+LReLU 64 × 64 × 64 

Conv+SN+LReLU 64 × 64 × 64 

DeConv+SN+LReLU 32 × 32 × 128 

Conv+SN+LReLU 32 × 32 × 128 

Mean pooling 128	

Fully connected layer 512 

Fully connected layer 3 
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2. Training details of content calibration network. 
Given a style dataset contains approximate 100 images for a similar style. We start from the pretrained StyleGAN2 
model 𝐺! trained on real faces (e.g., FFHQ dataset), and use a copy of 𝐺! as our initialization model 𝐺". To adapt 𝐺" 
generating images in the target domain, we fine-tune 𝐺" with full loss function consisting of the original adversarial 
loss and an identity loss: 

ℒ##$ =	ℒ%&' +	𝜆(&ℒ(& , 
 
where 𝜆(& denotes the weight of the identity loss. ℒ(& is formulated as: 
 

ℒ(& = 	1 − 𝑐𝑜𝑠4𝑧(&(𝑥8"), 𝑧(&(𝑥8!):, 
 
where 𝑐𝑜𝑠(∙,∙) represents the cosine similarity of two vectors and the id feature 𝑧(& is extracted from existing face 
recognition model [11]. 𝑥8"  and 𝑥8!  are outputs of fixed generator 𝐺!  and learnable generator 𝐺" , respectively. The 
define of ℒ%&'  and more training parameters are the same with [9]. We set 𝜆(&=0.1 and train 𝐺"	for around 1000 
iterations. 
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3. Results of artistic portrait generation.  
 

 
 Source                 3D Cartoon                Barbie                 Hand-drawn               Anime                    Clipart 
 

Figure 1: Results	of	synthesized	portraits	in	various	styles.	Source	image	credits:	CelebA	[2]. 
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Source                  3D Cartoon                Barbie                Hand-drawn                Anime                     Clipart 
 

Figure 2: Results	of	synthesized	portraits	in	various	styles.	Source	image	credits:	CelebA	[2]. 
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4. Results of full-body image translation. 
(a) 3D Cartoon  

 
 

Figure	3:	Results	of	stylized	full	images	in	3D	cartoon	style.	The	source	image	in	the	left	and	the	stylized	result	
in	the	right.	Source	images:	©Unsplash[12],	Google	[1].	
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(b) Hand-drawn 
 

 
	

Figure	4:	Results	of	stylized	full	images	in	hand-drawn	style.	The	source	image	in	the	left	and	the	stylized	
result	in	the	right.	Source	images:	©Unsplash[12],	Google	[1].	
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(c) Anime 
 

	
	

Figure	5:	Results	of	stylized	full	images	in	anime	style.	The	source	image	in	the	left	and	the	stylized	result	in	
the	right.	Source	images:	©Google	[1].	
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5. Comparison with state-of-the-art methods.  
We provide more comparison results with four SOTA methods: CycleGAN [3], U-GAT-IT [4], Toonify [5], and 

PSP [6].  

 
Figure	6:	Qualitative	comparison	with	state-of-the-art	methods.	Source	images:	©CelebA	[2].		
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We provide more comparison results with two SOTA methods: AgileGAN [7] and Few-shot-Ada [10]. 
 

 
Figure	7:	Qualitative	comparison	with	state-of-the-art	methods.	Source	images:	©AgileGAN	[7].		
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Figure	8:	Qualitative	comparison	with	state-of-the-art	methods.	Source	images:	©AgileGAN	[7].		
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Due to the nature of unconditional generative model, Few-shot-Ada performed worse for arbitrary photo transfer. 
So, we also evaluate this method in noise manner: random noises 𝓏	are randomly sampled in its latent space, and we 
input 𝓏 into both the source generator and the adapted style generator to produce photo images 𝐼) and stylized results 
𝐼* , respectively. These aligned pairs (𝐼), 	𝐼*) indicate the best capability of this adapted generation model for the 
transfer task (no inversion error is introduced). We use the synthesized photo image 𝐼) as the input of our network to 
produce comparison results in Figure 9. As we can see, our method still outperforms this method with more content 
details preserved.  
 
 

 
Figure	9:	Comparison	with	Few-shot-Ada	[8]	in	noise	manner.	Source	images:	©Agile-GAN	[7].		
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6. Limitations.  
Because of the inherent characteristics of some styles (i.e., hand-drawn and anime), our synthesized results might 

not be natural enough when there exist server lighting shadows in human faces, as shown in Figure 10. But some 
styles (i.e., 3D cartoon) can still be well handled owing to its specific nature. 

 

 
Figure	10:	Failure	cases	due	to	the	disturbed	illumination.	
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