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Gradient-domain Image Filtering

SHINICHIRO 1\/IIYAOKAJrl

Gradient-Domain Image Editing is a useful technique to do various-type im-
age editing, for example, Poisson Image Editing which can do seamless image
composition. This paper presents Gradient-Domain Image Filtering based on
Gradient-Domain Editing. The proposed filtering process is carried out by the
following computational scheme. Firstly gradient space is divided, for example,
according to gradient strength. New images, corresponding to the strong gradi-
ent and the weak gradient, are reconstructed by solving the Poisson equations.
The reconstructed strong-gradient image is a flattened image (like a illustra-
tion image) and the weak-gradient image is a gradation-extraction image. By
mixing the gradients with appropriate weights and solving the corresponding
Poisson equation, we can get various filtering effects. To do this efficiently and
interactively, we propose a technique to generate the fundamental images from
the divided gradients and blend the images in image space without solving Pois-

son equations. Furthermore, by devising how to divide gradient space, we show
that various-type filters are constructed, for example, gradation enhancement
by the direction, line extraction/deletion, and contrast-preserving brightness
enhancement. The last one is carried out by blending the fundamental images
optimally based on a training image.
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Fig.1 Image composition by Poisson Image Editing.
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Fig.2 Separation to strong edge and gradation.
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Fig.3 Boundary conditions.
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Fig.4 Strong-gradient image and weak-gradient image.
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Fig.5 Divided gradients.
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Fig.6 Fundamental images.
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Fig.7 Blending results of fundamental images.
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Fig.8 Gradation enhancement according to direction.
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Fig.9 Differentials of edge and line.
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Fig.11 Extraction and deletion of lines (2).

(c) deletion of lines

ooooboooooooooo

goboboboooooobooooooooOooobooooooOoocOoooobooOoOooDoon
0000000000000 0DO0O00O00 (13)0D0000b0000oDOODO0ODOODO
ooo0oooUoOooooOoU (4UoooooUoUoooooUDOooOooDoUooooo
goboooobooooooboooooooo

4.3 0OO0O0OO0OO0OO0OOOOOOO

gooooboooobooboooooobOoobOoOoboboobobOOooooOoOoOobObooDbDoo
gooooooooooocooobooooobooOooooooboocOoooboOoboOoooOooDooo
gooooooooooooboooooooboooooooooboooooboooooDobooboo
goooobooooooooooooooooboooooooooobooooobooboOooo

(© 2011 Information Processing Society of Japan



907 OO0O0O0O0OO0OO0OO0O0COOO

(c) enhancement of dark region

gL s T il (4
(b) tone-curve

012 0O00O0O0O0OOO0OOO00OO0O0
Fig. 12 Brightness and contrast adjustment.
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Fig. 13 Optimization of coefficients.
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