Prednaska 11

Praktikum z MATLABuU
Elena Sikudova
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Obrazové transform
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Bodové transformacie
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Dnes: Lokalne operacie — konvolucia



Konvolucia 1D

h(x)=[_. f(a).g(x —a)da
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Konvolucia 1D
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Konvolucia 1D
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Konvolucia 1D
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Konvolucia 1D
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Konvolucia 1D




Konvolucia 1D

g 0<x<1
h(x) = (f * g)(x) = = =
0 elsewhere




Konvolucia 1D

diskretny 1D signal

h(k) = (1 *9)(k) = i t(n)g(k—n)

N=—0o0

h(k) = (1 *9)(k) = Z r(n)g(k-n)



Konvolucia 2D

diskretny 2D signal

oo o0

(k1) =(1*w)(k, )= > 1(n,m)w(k—n,I-m)

N=—0c0 M=—00

N

h(k,1) = (1 *w)(k, 1) = Y ) I(n;m)w(k—n,l—m) ,

n=—N m=

https://www.youtube.com/watch?v=OEEVJWr5dSCg



Konvolucia 2D




Konvolucia 2D




Konvolucia 2D




Konvolucia 2D




KonvoluciaZD




Konvolucia 2D




KonvoluciaZD
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Konvolucia
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Doplnenie okrajov
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MATLAB

C = conv2(A,B,’'shape’)

A magic(s)
= randi(2,3)
C conv2(A,B) % rovnako C = convz(A B, 'full")
- Cs =conv2(A,B,'same’)
Cv = conv2(A, B,'valid')

Doplnenie?



Konvolicia - velkost vysledku

'full' — plna konvolucia, vsetky
nenulové hodnoty

'same' — velkost rovnaka ako
povodny obraz

‘valid' —len body, kde jadro je -

vhutri obrazu
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Filtracia

Lokalne okolie bodu ovplyvnuje vysledny bod

105973 Funkcia
4 1 q
TR e

Lokalne okolie bodu ‘Nova hodnota bodu

~ Pouzitie
Extrakcia informacie z obrazu (hrany,...)

- Uprava obrazu (odstranenie Sumu, ostrenie hran,...)



Linearna filtracia

Jenoducha linearna kombinacia bodov okolia (vazena suma):
konvolucia
|Ill \\

Vahy bodov: jadro (“kernel”, *maska”, “filter”)
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Lokalne okolie bodu jadro Nova hodnota bodu



Lineérna'filtrécia:'priklady '

Original ' Identicky obraz



Linedrna filtracia: priklady
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Original ' Posun dolava o bod



Linedrna filtrécia:'priklady'

— ;, = = - e

Original < - == Rozmazanie
: (priemerovaci filter)



Linedrna filtracia: priklady
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Zaostrenie

Original (zvyraznenie hran)



MATLAB

B = imfilter(A,h, options) |
X
'symmetric’
'replicate’

'circular’
- full!

‘conV'



MATLAB

A=im2double(imread(‘'pout.tif'));

hi=magic(3);

h2=magic(3)/45;
h3=magic(3)/100;

B = imfilter(A,h)
_ sum(h(:)) ?



MATLAB

h = fspecial(type)

h =..fspecial('average',hsize)
h = fspecial(‘gaussian’, hsize, sigma)
h = fspecial('motion’,len,theta)

- h =fspecial('sobel)



MATLAB

Aky filter?
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Sobelov opehétor

==

Aproximacia derivacie Gaussovho jadra




