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ŷ1

VGG Loss Network

relu1_1 relu2_1 relu3_1 relu4_1

relu4_2

ys

ŷk
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Our approach addresses the shortcomings of past 
work:
q Optimization-based methods (e.g. Gatys et	al.): 

• Run very slow
• Consume large GPU memory

q Feed-forward networks for fast style transfer (e.g.
Johnson	et	al.,	Ulyanov	et	al.):

• Lower quality results
• Capture only single scale of texture
• Fail to capture small, intricate textures

Motivation

Contributions

q End-to-end hierarchical network for fast style 
transfer;

q Hierarchical training scheme allow us to combine 
multiple models into one network to handle 
increasingly larger image sizes;

q Novel way to utilize representations of both color 
and luminance channels;

q Hierarchical style transfer network that can better 
capture both coarse and intricate texture 
patterns

q Extensive experimentation with works of fine art

Framework

Loss Definition

For each output at scale k, the stylization loss 
is defined as:

Hierarchical Loss: 

Objective:

Visual Interpretation
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Network Test	Time Memory	
Usage

Ours 0.54s 3100	MB

Johnson et	al. 0.42s 2400	MB

DS Net* 0.63s 6700	MB

Experimental Results

Speed & Memory Usage
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(a) Style
(b) Singular Transfer with style size 256
(c) Singular Transfer with style size 1024
(d) Multimodal Transfer (Ours)

Each successive scale contributes more fine detail.
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Fine Details
*DS Net: Deep 

Singular Network, 
which has the 
same architecture 
with our 
multimodal 
transfer network 
but only has one 
single scale


