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Example of Low-pass filters for image denoising
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Examples for high-pass filtering for feature extraction
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Image deblurring in the frequency domain:

Mathematical formulation of image blurring
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Examples of degradation function H (uA;MV)

1. Adwmospheric Furvbulence bluv: Scane gl‘”\

kS ’.;
H(u,v) 1% e’—iLu +u2)76

Where &= degret O‘F turbulence
= 0.0025  ( Severe)

i; v-00| (M\\d)
—B\=o.0003-5 ((ew "}urb'dﬁﬂ&)

2. Out of- }ow; blar :
Tn e ‘Frc%uency clo modin, dedine Htw,v) as the DFT of

1 b Xx“' 315 Do“
% 9)< { i

0 otherwise

1,/\ So me S'I""‘

a Sim?lc wedle(

( (15m|l7 not  accurate)




RERR S i g = ————

3 UV\'\‘Y’WM L near Motier Blur
Asswme  Fx,y) undergoog planar motion  during acquisituom .

( ov\ﬁina") ( 0\15?\ RCEWlQVﬁ) ; ;
Lt ( xewd), Yod) be the ot vsu CO\MfO\AeV\‘\'S in the X-  and \/-dxredvms

fime
[_e'\ T be Hhe Toted 2xposure +Hime .

T\/\Q— observed 'lVV‘ﬂje S 3€vo.n l9\,:
T

G —Xoth), 9-Yob)) dt

Joug) = [ S, yoyt)d

Now, |t Geu,v) = DET(8)(u,v), then:

-JE Cux=vy)

G\(u,v) :}:\f-z E;_ qouy) e
i T 2R (ux 4vy)
= N%Z;%J Fox-xn, 3-g.w)at e70"
)

T L —Jgﬁ(““"n)
‘Jé L jELX—X,L&), 9= \;.,Lu) e ) dat
o\x Y




Bl s

Recall {hed DFT(jtx Wontle ‘) F(u v) e_JN (ux.d) 4?‘3“&)

T~ '—‘ ot
f [Hu,v) c" Bl M] o

T - T Uyl
o J,,.{ux.m Yolt))
P(UIV)JO e o

F(U/V) H (w, V)

\)\)L “B\GV(‘ G(\)\’v)

\

Al

,l 'Deﬁ’(&dﬂ"‘l:fyl ‘run(‘/"’im n 'Hﬂ(, ‘Frq%uqncy dlovtoun (s 3I'V¢n ‘977

'ux K+ U Yo ) )
Hu,v) J ﬁ e,

( g P 02dun 3 J()mb\w (‘l>




—_—
ey

Thot is, 44 image ot Fwme b s gives by
1"(,%,\1) = (AT

_\-“?Ach-, toe oleﬁruo\u‘\'t:w jmc‘hﬁw 15 }'\ve« by

e A

)

Hiuw,v) =jT GEUCed))

D

Example: Sm‘)?ose +\/\e Cowmera IS mw‘;;“ér}yon*o\\w H(A S cons'\ow.-\ S\Vuo\

LQ'MMQU Onee e O\E'TYM:\X\I'" Junckion s fonewn,  le OV'\}{M\\ image Cau be
vashored \:\;“ 1DFT(—%——’—‘) (%vw thet Yheres  no Y\oisg)

(w, V)
HOw

\/\”\a\' i‘j ‘HAUQ 1S noise 27




Y R TR T i T

Image deblurring in the frequency domain: ( Assuwme H is fnown)
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