Lecture 12:
(2 3 1 ‘
; ca‘;\,u\ an image ik ! 1 oD ica v be covﬂpvﬂ‘uk'
N
1 = [l I U L here u: ( uf{l)O&%,ﬂsN—l
14
—1 28 (kL)
Ve R e
&L I 2
A
G'“‘VQI\ 1 g I Cay\ (7( Cong"'yma"(’i’oa(:

A
EEEETR T - (NUTT ()

(ur - (@)




Ty =7 — L L

Ul e e U/\’f*’g o L s g 107:
e 2%
e e E et
- et
N™ R0 Leo
The wm row  n ol entwy o4
SRR © 20 ( Rwm f)iw)
= 2T LGN
K=o =2




3 - —— n,_...\_-_’_'....-_,.v——;,——-.———-—-v 1+ EESEEE

Image enhancement in the frequency domain (by modifying Fourier coefficients)
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Remfr Example of Low-pass filters for image denoising
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2. Bubterwort low- pass fiter (BLPF) of wrder n (nz { integer) :

{
Hiuw,v) = ——'———1 p (D(WVVDO)“

(/V\ ‘* 0\“"‘ N"' L ) - 5
H(M’V) Butterworth Response 9’ ( ( l (MIV) VV) t ¥ OK‘ M"
10
o ik
—— Order=20
06+
0.4
02 ﬁ\
00 T T T T T T T T T
0 50 00 150 200 250 300 350 400 450 500

@ Do les5/ no visible vinging effed W& n s
Qowe—fud\\/ Clogen I




2. (':(umssian lbu’Po\SS fiter
2 k3
u+v

e = exp (’ ——’“D(d;,\l)>
2 2

(: SPYUAO( "'F +he Qomssia.«. gfunc\ti'b

F l 0£ é&'\MSGI'qw (S q(so Gat e /)
(5 L&,

Coo S lo il ' ‘
200d N visible Ta'/‘j“"(j Q:Hec:('“




TSI e - . e g e

Examples for high-pass filtering for feature extraction
{. Tdeal %igu- pass filter: (IHPF)
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Image deblurring in the frequency domain:

Mathematical formulation of image blurring

b lurry (mage
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