Imagelnpaintingwith the Heat
Equation



Inpainting

A Modifying an image undetectably
A Famous examples:
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http://mwww.newseum.org/berlinwall/commissar_vanishes/main.htm



Famous Examples Cont.
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Practical Examples

http://graphicssoft.about.com/od/digitalphotography/ig/beforafter/BonnieB4after.htm
http://graphicssoft.about.com/od/digitalphotography/ig/beforafter/sadib4-after.htm



Inpaintingc Intuitive Approach

A Art conservators fill missing patches by
looking at
I Shape of surrounding areas
| Color of surrounding areas
| Texture of surrounding areas

A In short, they look at information present
around the missing patch



PDHnpainting

A Want a PDE that can fill a patch with
surrounding information

I Heat Equation does this!



PDHnpaintingc 1D Case
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PDHnpaintingg 2D Case

Notation: B ; refers to the pixel at rowcolumnj
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PDHnpaintingg 2D Case

Points are of the formi, ,
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How to solve?



Method of Finite Differences

A General idea:

Taylor expansiorilieltn Agiodieis ) Substitute PDE
of 0 6 ,0,etc
Explicit
' Algorithm
ApprOX|_mate J Discrete Form
Solution




Method of Finite Differences

A Taylor Series Expansion of u about point x (or
handout)

A Obtain Taylor approximation
APlugintod 6 0
A Solve fod (ahudd 1)



Method of Finite Differences
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Notation Change

A o(ahudd) 0

Adw o) 6

A etc.

A Change our equatiod oty 1 to indexed notation

6p 0 (O & O & COR) zm O6r O0f O



The Algorithm

A Fill in the boundaries (Neumann)

A Fill in the rest:
0

, I
+ SN

Timestepo Timestepd p



When to stop?



Results

Before Inpainted
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