
Perceptual Losses for Real-Time Style Transfer 
and Super-Resolution 

LINE+ 

Sung-wook , Kim 



Abstract 

Å͙Ⱶ feed-forward Ḣᾏ╥ Image Transfer Ѥ Per-pixel 
loss Ḣᾏ 

ÅHigh-quality image ⁄Ἄ perceptual loss ᵑ Ợ↔ Ѥ 
Ḣḹ╪ ᾎҵӇ̆ ▓╛ 

 

Perceptual loss ḟᾌ╓ᴘ Image Transfer ᵎ ᶑ „Ԏ͢? 



Style Transfer 

Super-resolution  



For style transfer  
Input: 3 x 256 x 256  
Output: 3 x 256 x 256  

Fore super -resolution  
Input: 3 x 288/f x 288/f  
Output: 3 x 288 x 288  

System Overview 

A Neural Algorithm of Artistic Style  Feed-Forward Image Transfer 

Variables  Variables  



Filters: 32 
Filter_size: 9x9 
Stride:1 

Normalization  ReLU 

tanh 

Image Transform Network  

Filters: 64 
Filter_size: 3x3 
Stride:2 

Normalization  ReLU 

Filters: 128 
Filter_size: 3x3 
Stride:2 

Normalization  ReLU 

Filters: 128 
Filter_size: 3x3 
Stride:1 

ReLU Normalization  
Filters: 128 
Filter_size: 3x3 
Stride:1 

Normalization  Input  

+  

Filters: 64 
Filter_size: 3x3 
Stride:2 

Normalization  ReLU 

Filters: 32 
Filter_size: 3x3 
Stride:2 

Normalization  ReLU 

Filters: 32 
Filter_size: 3x3 
Stride:2 

x5 
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Upsampling  
Residual Layer 

Tanh Layer 



Feature reconstruction loss  

Style reconstruction loss  

Total reconstruction loss  

Feature reconstruction loss + Style reconstruction loss + Total variation regularization  
(For denosing) 

Frobenius  norm of the difference between Gram matrices  

Euclidean distance between feature representations  



Conv1 Conv2 

Content  

Style 



Conv3 

Residual 1 Residual 2 


