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A Method for Removing Combined Blur of an Image
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Abstract Many image processing methods have been developed for clearing up a blurred image. However, they cannot
process an image that contains multiple kinds of blurs (e.g. camera shake, motion blur, out of focus, etc.), or what is called
a combined blur image. Therefore, we propose a method for deblurring a combined blur image that contains two kinds of
blurs, a system point spread function (PSF) and camera shakes. In addition, we take into account image enhancements, such
as edge reinforcement and gamma correction, which is usually contained in images taken with consumer cameras, and that

is not considered in conventional methods. The results show our method improved the deblurring performance for combined

blur images.
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Type of blur in an image.
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Model of the digital imaging.

gopbooobooooboooboba

goobooooog

010 D0oooooooooog pPSFOOO

020 bDODOODOOoDOoboOoobooo
goboooboooboobboboboobbooobog
gbobobobobobobobobuoboboboo

2, DO0DOOOOCODOO

uobbooooooooooooooboobcool10o0oo0
cooooooooooooooooobocooboboooao
coboooobooooboooobooooooOoooooo
coooooooOoooooOoooboooOooobooboOooDo
gooooooool1oooooooooooOooboon
coooooooooogoo

goboooboooooooboOoooooobocooooooo

cobooooobooooboocooooooooboobooooDo
cooooooooobooooobooOoboOoooooobooo
coooooooocooboboooboocOooooooooo
goboooooooooobocooooooboooooooo
cooooobooobooobooooooboooooobooo
0000000 pPSFOOOOOOOOOODOOOOOOO
cooooobooooooooooobooooooooo
coooooobocooboocooooooo

3. DODOOOOODO

gooboobobo 1oboboboboboobooooo
gobooobooobooobooooboooboo
O0o0000ooooo PSFOOOOODOOOOOOOOO
gobogobooobooobooobboobbooo
gobbooobooobooobboboooboobooo
gooboboboobbboobbboooooobbooo
0000 PSFOODODDOOODOOODOODOOOOOOO
gobooobooobboobbuoooboboobooboo

3.1 JO0O0O0Oooooooo

gbobobobobobobobboobooboobooo
gboboboboobooboboobooboobooboooo
go0o0o0oooooooooooooo*xmUuobooooo

*0000000000000000 Exif0000000000000
oooo0oooOooOooOoooooooooon

2 (2)

gbooboooooboooboobobooboooboooooo
cobooooboooooocoooooooooboboooao
cobooooboooobooooboooooooboboOooo
cobooooboooooboocooocoboooooDo
cooooooooobooooobooOooooooooo
coboooobooooobooooooooOobooboOooDno
cooooooooooooobobooobbooooooo
000 100000 PSFOOOOODOOOOODOOOO
coooooooooooooobooOooooboooooo
cooooooooooooooooobooOoooobooo
cobooooobooooboooooooOoooooobooo
coooooooooobooooooooboOoooooon
coooooooocoobobooobooOooooboooooo
oooo

010 00000

ooooooooooooobooooooooobooa
ocobooboooobooobooobboOoOoboOoooooogooo
coboooobooooOobObooobOooOoooobOboooo
ooooooobboooboboooboooooooboobooo
ooooooooooooooooooooobooooDooo
ooooooobooooobooobooooooboooobooo
oooobooboDboDOODODO0O0O0OOoOoOoooooboo
oooooooooooboooooooooooooooo
ooooooboo0ooooooooobooooooooo
oooooooog

goobobooooooobobooboooooboooooboo
oooooooboooooooooooooboobooooo

9(z,y) = f(z,y) + a(f(2,y) * l(z,y)) (1)
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Estimation of Laplacian.
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Canceling of the edge enhancement.
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f(x,y) =i(z,y) *psf(z,y) (5)
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Model of the image gradients.
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i(z,y) = o(z,y) * k(x,y) + n(z,y) (6)
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Example of experimental result.
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Experimental results.
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Comparison of output on various amount of camera shake.
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