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Understanding convolution:

Recau" Discrede C B Tl e

Al , iy
v(mmy = 55 gl memd Tew,w)

g% L(nm) '{%—\/ —
Lineay combination O-F pixel valnes of 1

Tn Pw’r'\cdu, ,,(I 3Kk, 0) is enly non-zen arouwnd (0,0 ), —W\w gx T(n,m)

1< a linear com\ﬁ'\ah'sv\ of ?ixd volue o 1 areuwd (o, v




(-:x an\o.'-

Suppese 9 ooks Like the :S’D(vaiw} g

2 B =-1

SEe q4— R=o

& O}{:,
1

N-1 N I:'\ 20 Q:‘

I*f)(m/""\)f Zj— B = 1 w-w') Ln'm’)

ey

s

LEV\ev\_V = 1. T(ntr, m4r) + 2 T(n*1, m) 4 ety =)
ﬁbuw';tutjl’fj{ PR - < Tinow) @6 T o)
Pixel, Volus v + 7+ Tn-t, wmr) +

¢- Tw

i —

= ' 5 e |

S (X_(\VH,V\,\—()



B e T e

Note - . £ .
(Spodiad  dowesin) i g a0
P A— 8 L’W\ﬁw COW\,Q./\O\'l'fom .,—()

o I/\Qj,glf\‘pwl/\.wol ‘)inL
DE T Valmes )

V

(Fve%uwcy dowonin) MN j/\« @, é\ MOOUQ(WZ s

- Fowrier cae{%c{u{\?
ke (- oo se loy mvkﬁ?UCofhw)




Image enhancement in the frequency domain:
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Observation:

h e R R e e L
1Y s $s
LN I (&4 ) e
O. Fourier coefficients o the bofhm risedt ave associaded 4o Sy (&'\{

2T ! 1 ,0)
([ow 'F”-%“"“/ QoMfor\U\'(S'_ COS(—,:,-(&M-&M))+ (v

A san(%‘(&mﬂ«»)) |

oL Siw\}'w‘yl we Can check ‘wat Foun'u C,oe_%ideﬂ“s a+ —H\g 4 Corners “—
LOW ¥ 'FVQ‘E»A?.M Cy

d (R, 0)=(e0) |

Ore  asSoch oted -I-v low {:(‘Izu{ncy Cam?one'\*s-

D, Foun'nv CDQ.H‘CWVI"S w ‘H’\?. Ynlddlﬁ (\\73 oSS ocioted 'a v&[j&~ '92%&("17’
(/OWU])W\!W(’S

l |,
(3 9;'}( %m -\-—‘i}h\) - k v Hiﬁ"" ]‘)c‘s‘sl ‘F\’Hey;n‘J |
R&m»u Coﬂ'ﬂ:icim\s at L[— Corne?s |

l ‘ Low- Yusj %Hzriv«f,
o 4 " 3
Remwc. (‘,olﬂiamjs ot He Cnfer |

€

-, ol Y | ‘-_

e




-
b 1

,-(\Y
-%,« _ - A
W@J
\
II L,OL\/ LU\.\/
|| Low | Low
I
) |
ST %-l'
Low




s g

—>
Hiﬁb\

o remee poist Truncat ¢ C [ Ced C:o)




Example of Low-pass filters for image denoising
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