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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 the

Muo\eL HEriose =

where

ovia‘ma[ (%ood) imajq.
3 = HL‘S‘) + N

H is the degradation :FMV\C“"M/OPUM'M and n is the additive mnoise
Assumption on H -
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With the above 0LS$V\MT'|'wn ¥ Comsider an lvw?[usz s‘gml.
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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
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Examples of degradation function H (u‘;;/)

ik A‘\MoSPl\er;b Furbule nce bluv :

kS ’.;
Hiw,v) = e,_ﬁuw I

Where &= degree of turbulence
= 0.0025  ( Severe)

Bz 0.00 (W{\\o\)

fo=0.00025 (o Furbulence)

2. Out of- }ow; blar :
Tn e ‘Frc%u\ency clo modin, dedine Htw,v) as the DFT of
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Assuwme 50‘1'5) under goog 'P‘MN motion  during acquisituom .
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Let (%o, Vo)) be the ot vsu cowfov\evﬁs in the X- and y-direclion
-hme.
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Thot is, 44 image ot Fwme b s gives by
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Image deblurring in the frequency domaln ( AsSuw. H is ke wn)
l ethod | Direc* inverse SaHu‘mé
Let Tluww = : [(sgniay="0 55 iRetz) 20 sandisgnla) s ol Sothoniia)
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B(u,v)
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H(u,v) B(u,v): D=90,n =38 Inverse B/H
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Original Image G(u,v)  Blurred using D=90,n =8  Restored with a best D and n.

S - S -



R R i : -
v RS e & e

l‘_’!&;‘:\/\nd l/\)levwr J Hu

Lc\ T(u' U \H(‘\)—'\V()u\ \’/\’] Salw ) WL\(" Sn (w,V) = IN(u/V)lz
f S (w,v S:s ('\A,V) = ‘ F(ulv)ll

T—& Sn('M;V) ownd Sg. (Wv) ove wot "QYWV-'“', e we ek ko= % % gel:

Hiw, v)
| HowW| + K
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What does Wiener filtering 0 tei.é‘éfllr o
[/\)e_,l\ /)fp/\W\'" [/\)'lU/\M ‘?'\le W'Yu'vvu"é,q,g P waam g%uwu. eANvor
ST 1o - ol on oy

ont 3‘;"\4' Reslorad

(\/\Ja pssume e Continuous con th aved  complicade
(/v\c}dius)




