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Image Representation with CNN
In comparison with the theories in Vision(1982) by David Marr
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Vision(1982), David Marr

“Vision is the process of discovering from images what is present in the world, and 
where it is. Vision is therefore … an information-processing task.”



Vision - An Information-processing task
Three levels of the process



Representational  Framework
Analogies 

• Images -> Pixel-value


• Primal Sketch -> Low-level features


• 2 1/2 -D sketch -> High-level features


• 3D model representation -> Representation 
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Representation

3D rendering software 

Hand-coded

Algorithms

How to get the 
representation suitable for 

artistic purposes?

Photo Rendered Image



Texture and art with deep neural networks, Gatys et al.(2017)

“Interestingly, the representations of CNNs trained to solve large-scale 
object recognition appear to be generally useful for visual information 
processing. They transfer to other datasets and tasks. It has become 
common practice in the computer vision community to use the 
activations of CNNs pre-trained on object recognition as the ad-hoc 
feature representation to solve visual information processing tasks.”
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Texture Synthesis

Omnia per Omnia, Sougwen Chung

Xavier Snelgrove
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Generating Image with CNN
Framework

Score of the likeness to a Fan

Try adding different 
strokes on top of the 
input image and pick the 
best one

Use the customized 
drawing system the 
output images of only 
certain style

Synthetic Abstraction, Tom White
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