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Image deblurring in the frequency domain:

Mathematical formulation of image blurring

| ot 3\>e the observed (l)(vwry) image .
let 5 be Hhe ovig‘mat (%ood) image.

Model § as: g§= HE) + n
where H is the degradation :Func4"°n/0Pera4-or and n is the additive noise.

Asswﬂg*ﬁm on H -
1. H is Pustm invaviant -

Le+ 3()(,\’) = H(‘s) %, ond }\Q“' g(xl\});-_- 5()& -, 7- (;) %

Then: (Do = §04 3-p = HE) (ks Y-F)

HUS, + 5. = HIF) + H )

Ridd) = LHG) where o is a scalar

3. Linearity can be 2xYended to irfegral =

= Linear :
‘ £ yymﬂipljca*’tkm .

HLSS Lluv) Fox-u,y-v) o\v\o\‘\r) = JS L, v) HE) (x-u, 9 -v) dudv
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With the above 0LS$V\MT'|'wn ¥ Comsider an lvw?[usz s‘gml.

Lo if (x,9)=(0,9
S,u,g) {o 5 xy) #(00)

Thens Sox,y) = Jx Sey) = 22_5(4 p) SCx-d, 4-p)
uk‘—“/l{s-.-ﬂ/,‘

g, 9) = HE) (x9)
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\/\li“z\. -\-\«e, above aSSv«vWP‘\ion,

Dejrada-"«zb’r;/g\ur = Conv»\u&m




Remark:
1. s called Hhe point  Spread Junction

25 g Y)= Fox S (xy) 4 nxW)

In the Dfre,%uency domaum ,

G(u,v) = ¢ How,v) Fan,v)  + N Cu,v)
conddant
PDE[)(WV{"J Can be done ‘97

F[u) v) * Gl(“/")
cH W)

§

= 'Fyom observed imajg_
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Obtoin: Scxgy = DFTT( Fluwm)
(Does NOT work very well olue o v\oisz‘.)




