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Potlaceni Sumu v obraze

* Modely Sumu

e Linearni filtrace

 Nelinearni metody
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Image noise

Apparent in low-light scenes taken at
high ISO and/or long exposure

Noise sources

« Background electronic and thermal noise (additive
(Gaussian)
« Shot noise (photon noise) — Poisson, approx.
multiplicative Gaussian
« Random errors of A/D converter, transmission errors
(impulse noise)
» \Wavefront interference noise (speckle noise)



Speckle noise in satellite radar image



Real camera compound noise




Real camera compound noise

Noise models

Non-specific or compound noise is mostly modelled as
an additive, signal-independent white Gaussian noise (AWGN)

g=D(f) +n



Modely Sumu

* Aditivni nahodny Sum

g=f+n
* Gaussovsky bily Sum (AGWN)

 Impulsni Sum (sul a pepr)



Modely Sumu

Gaussovsky bily Sum (AGWN)

— frekvence ?

— korelovanost ?




Modely Sumu

Impulsni Sum (salapepf)

PH=1-K
P(1)= K2
P(0)=K/2




Mira Sumu v obraze

* Rozptyl

* Signal-to-noise ratio (SNR)

SNR = 10 log (D()/D(n))  [dB]
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Prumérovani v ¢ase




Prumérovani v ¢ase




Prumérovani v ¢ase

g1, -+, gy — nezavisla pozorovani
g = I + 1y

ng ~ p(0, o)

- J.?l\‘r
1
I=N a§—1: gr = [ +n

n ~ p(0,0°/N)



Prumérovani v ¢ase




Prumeérovani v ¢ase

Before registration After registration

Averaging




Konvoluc¢ni filtry
Prumeérovani (prosté a vazené)
Prumérovani podél hran
Rotujici okno

Filtry ve frekvencni oblasti



Prumérovani v obraze




Prumérovani v obraze

Filtered Image

Select an Image: Image Moize Type: Muoize Removal Filker:

Mean: Filtering Meighborhiood:

Wariance: 0.0




Prumérovani v obraze

Filtered Image

Select an Image: Image Moize Type: Muoize Removal Filker:

Diensity: Filkering Meighborhood:




Konvoluc¢ni filtry

* Rotujici okno




Konvoluc¢ni filtry

* Rotujici okno




Rotujici okno




Rotujici okno




Bilateralni filtr

* Primérovani v okoli pfes podobn¢ intenzity
(bilateralni filtr)
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Non-local Means filtr
* Prumérovani pres vSechny pixely s vahou,
ktera je dana podobnosti okoli
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vstup jednoduché

priamérovani

schody bilateralni NL-means
filtr filtr



Hladky low-pass filtr
ve frekvencni oblasti

LPF image, r, =13 LPF image, 7, =10



Nelinearni filtry

* Median




Nelinearni filtry
* Median

Criginal Image Corrupted Image Filtered lmage

.............




Speckle noise



http://upload.wikimedia.org/wikipedia/commons/1/19/Objective_speckle.jpg

Surf zone
e




Color median filter

(b) (d)







Minimalizace funkcionalu




Prumérovani v obraze




InfraCerveny obrazek - splajny




AutofluorescencCni snimky oka




Anizotropni difuze




Wavelety




Wavelety
-




noisy BEEM image wavelet-based denoising
ry 'G'. »

TV + histogram equalization TV-based denoising



noisy BEM img wavelet-based denoising

TV + histogram equalization TV-based denoising



noisy BEEM image wavelet-based denoising

TV + histogram equalization TV-based denoising



Diky, pro dnesek

konéime se sumem!

Néjaké otazky ?
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