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Style Transfer timeline
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What is 
Style Transfer?
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What is style transfer?

Input contentBy Monet Artist Stylized with Monet’s style



Why Style Transfer?
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Applications
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Commercial Art
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Social communication



How does Style Transfer 

work?
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Style Transfer with and without neural network.

How Style Transfer methods work?
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Model-Optimization-Based Online Neural Methods

Image source: https://developersbreach.com/convolution-neural-network-deep-learning

Content Style
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Style Transfer without Neural Networks

Similarity of content

Similarity of style Minimize
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Style Transfer without Neural Networks

Similarity of content

Similarity of style

Speed 

Computation 
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Derivation of Neural Style Transfer

Model-free 

optimization

Model-based 

optimization
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Model-optimization-based NST

Per-style-per-Model

Multiple-style-per-Model

Arbitrary-style-per-Model
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Per-Style-Per-Model (PSPM) Neural Methods
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Multiple-Style-Per-Model (MSPM) Neural Methods
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Arbitrary-Style-Per-Model (ASPM)
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❖ Doodle Style Transfer [65]

❖ Stereoscopic Style Transfer [70]

❖ Portrait Style Transfer [71]

❖ Video Style Transfer

❖ Character Style Transfer [78, 79, 80]

❖ Photorealistic Style Transfer [81, 82]

❖ Fashion Style Transfer [86]

❖ Audio Style Transfer [87, 88]

Extensions and Variations of NST
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❖ Doodle Style Transfer [65]

❖ Stereoscopic Style Transfer [70]

❖ Portrait Style Transfer [71]

❖ Video Style Transfer

❖ Character Style Transfer [78, 79, 80]

❖ Photorealistic Style Transfer [81, 82]

❖ Fashion Style Transfer [86]

❖ Audio Style Transfer [87, 88]

Extensions and Variations of NST
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Video style transfer
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Painting vs Drawing
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Video style transfer with map art

Map art is a masterpiece in 
which the artist integrates 

human portrait and 
topography to make it appear 
as though the two have always  

belonged together.

Source: Youtube
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Video style transfer with map art
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❖ Transferring the pencil style

❖ Preserving intensity attributes of background

❖ Temporal coherency

Challenges



Map art style transfer video

p.28



Ablated Results of MLT module

p.29

With convolution 

layers
With MLT module

With plain 

residual block



Loss function

p.30

Structural preservation

MArt style

Coherence

Total variation



Structural preservation loss

p.31

Background Preservation  

𝓛𝒃

Structural 

preservation

Foreground Preservation  

𝓛𝒇



Ablated results of structural preservation loss

p.32

Without ℒ𝑆𝑃 With ℒ𝑆𝑃Input



Coherence loss

p.33

Temporal coherency ℒ𝑡

Style
Temporal coherency

Map coherency ℒ𝑚Coherence Loss
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Stylizing video with Map art style



Slide 35

Stylizing video with Map art style
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New generation of Style 

Transfer has come …
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Diffusion-based style transfer
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Diffusion-based style transfer

Portrait of a 
woman stylized 
with Renaissance 
art

Input image Input promt Generated image
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Diffusion-based style transfer

Portrait of a woman stylized with 
Renaissance art

Challenging to control the result
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Diffusion-based style transfer

Portrait of a 
woman stylized 
with Renaissance 
art
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ControlNet Condition
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ControlNet

Input image Various kinds of condition
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ControlNet

Prompt: 
“Room"
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ControlNet

Prompt: 
"Chief in the kitchen"
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ControlNet

Prompt: "oil painting of 
handsome old man, 
masterpiece"
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Not imitate but create new form 

of AI-created Art!

Potential Future work



End.
Hope you enjoy!
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