Realce

Processamento de imagens objetivando a
melhorar a sua qualidade visual
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Realce

PHILIPS 8Vi3

... Aumentar o contraste
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.. Realcar a borda
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Realce

Imagem Original +
Imagem com borda
realcada

EA978 — 252008 - Ting




Realce
Métodos no Dominio Espacial
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Realce

Métodos no Dominio da Frequéncia

Filtragem

Remocéo de
ruidos
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Funcles de Transferéncia
Negativos de Imagens
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Funcédo de

Funcdes de Transferéncia
Alargamento da faixa (de contraste)
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Funcédo de

Funcdes de Transferéncia
Compresséao da Escala Dinamica
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Processamento de Histograma
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Equalizacao de Histograma
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Ps(s) ds = p(r) dr

hB (D)

Imagem equalizada = densidade uniforme

!

s=xkds=Xp.(r)dr

Funcéo de Frequéncia Cumulativa

Pixel value histogram
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Equalizacao de Histograma
Algoritmo

=

Construir o histograma da imagem original (nxm).

2. Determinar os niveis de cinza r;, dentre L possiveis
niveis, que ocorrem na imagem.

3. Para cada nivel de cinza r;,, determinar o nimero de
pixels n, com intensidade menor que ;.

4. Determinar os valores s; correspondentes na nova

imagem com L niveis de cinza {0,1,2, ... L-1}

ni
nxm
L

s =T(r,) = max{0, -1}
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Equalizacao
de |
Histograma

Imagem com
histograma
equalizado
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Equalizacao de Histograma
Exemplo

Pixel walue histogram

Equalizacao de Histograma
Exemplo

no. of FJers;
no. of F‘l‘xels;

Intensity Intensity
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Altos contrastes
na imagem e
pequenos
contrastes nos
detalhes!
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Equalizacao Local
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Original
. .

Processamento Ponto

a Ponto
Exemplos

Equalizacéo do histograma Equalizagéo local
. I
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Filtragem Espacial

» Filtros Lineares: sdo mascaras de
convolucao h(x,y), descritiveis no

Média dos pixels adjacentes o
dominio espectral

output kernel N(%Y) it » Filtros por média (mascara box)
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g(x.y) = h(xy)*f(x.y)
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Soma ponderada pela fun¢do gaussiana

Filtragem Espacial

* Filtros Lineares: sdo mascaras de

convolucao h(x,y), descritiveis no

dominio espectral

* Filtros por média (mascara box)

output
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* Filtros Gaussianos
|t
fxy)
g(x.y) = h(x,y)*f(x.y)
EA978 — 252008 - Ting
Filtro Linear
Mascara de Convolucdo Gaussiana
ab
FIGURE 4.19 Historically, certain computer Historically, certain computer

(a) Sample text of
poor resalution
(note broken
characters in
magnified view).
(b) Result of
filtering with a
GLPF (broken
character
segments were
joined).

programs were written using
only two digits rather than
four to dgefine the applicable
year. Accordingly, the
company's software may
recognize a date using "007

as 1900 rather than the yEar
2000. fl

o
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programs were written using
only two digits rather than
four to define the applicable
year. Accordingly, the
company's software may
recognize a date using "00"

as 1900 rather than the ygar
2000. fl

eda
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LflxﬂyA]X-flw] Filtragem Espacial

ox
9(f[x y]) #ﬂ |+|ﬂ| « Filtros Lineares: sdo mascaras de
ox oy convolugao h(x,y), descritiveis no
Pf ot dominio espectral
sz(x, y) =t — * Filtros por média (mascara box)
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g(xy) = h(x,y)*f(x.y)
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Filtragem Espacial
Filtros de Agucamento

1 -1- _
5 -1 8 - Filtro espacial
-1 -1- LpIaciano
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Filtragem

The Convolution Operation Sequence

Sharpenin
Conﬁutlo%
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EA978 — 252008 - Ting

Mediana dos pixels cobertos pela mascara

output / kernel

Filtragem Espacial

e Filtros Lineares: sdo mascaras de
convolucao h(x,y), descritiveis no
dominio espectral

* Filtros por média (mascara box)
input

=,
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* Filtros Gaussianos
* Filtros por Derivadas
e Filtros ndo-lineares: ndo sao
representaveis pela transformada de

Fourier
* Filtros por mediana
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Filtragem Espacial
Filtro por Mediana

Imagem original Imagem + ruido gaussiano (Imagem + ruido
gaussiano) filtrada
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Filtragem Espacial
Exemplos de filtros de suavizagao

;

Original Filtro por Média Filtro Gaussiano Filtro por Mediana

http://www.ph.tn.tudelft.nl/Courses/FIP/frames/fip-Smoothin.html
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Filtragem no Dominio da Frequéncia

Ireal(;ada(uN) = H(U,V) Ioriginal(uN)

filtro passa-baixas -~ atenua bordas
H(u,v)

filtro passa-altas—acentua bordas
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Filtragem no Dominio da Frequéncia

FIGURE 4. () A two dimensional lowpass flfer uncton, (b) Result of owpas e gt] < i in Fig 4.4(2).
(c] A two-dim lhghpassfllf nction. (d) Result of highpass fltering the i Fig. 44(0).
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Realce
Filtragem no dominio de frequéncias

Frequency domain filtering operation

. Filter Inverse
Fourier . . .
» function Fourier
transform

‘ Hiu,v) ‘ transform

Flu, v) H{w. v)F(u,v)
Pre-

processing

Post-
processing

flxy)

g(x.y)
Input Enhanced
image image

FIGURE 4.5 Basic steps for liltering in the [requency domain.

Implementacéo eficiente de H(u,v):
EA978 — 252008 - Ting mascaras de convolucéo

Filtros Passa-Baixas ldeais

N&o-Separaveis

H(uv) = 1, foryu?+v? <D,
’ 0, otherwise

Separaveis
1, forusD, andv< D,
H(u,v) = ]
0, otherwise
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Filtros Gaussianos Passa-Baixas

uZ+v?

Huv)=e >

H{u,v) Hu.v)

0.667

D{u,v)

abc
FIGURE 4.17 (a) Perspective plot of a GLPF transfer function. (b) Filter displayed as an image. (c) Filter
radial cross sections for various values of D;.

EA978 — 252008 - Ting

Filtros Passa-Altas
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FIGURE 4.22 "Top row: Perspective plot, image representation, and cross section of a typical ideal highpass
filter. Middle and bottom rows: The same sequence for typical Butterworth and Gaussian highpass filters.
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Filtros Butterworth

H(u,v) =

abc

1

2n
[[2 1,2
1+ Ju”+v /Do Comportamento se

aproxima o de um
filtro ideal quando n

cresce

FIGURE 4.14 (a) Perspective plot of a Butterworth lowpass filter transfer function. (b) Filter displayed as an
image. (¢) Filter radial cross sections of orders 1 through 4.
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Exemplo

Filtro Pass-Altas

ab

cd

FIGURE 4.30

(a) A chest X-ray
image. (b) Result
ol Butterworth
highpass filtering.
(¢) Result of high-
frequency
emphasis filtering.
(d) Result of
performing
histogram
equalization on
(¢). (Original
image courtesy
Dr. Thomas

R. Gesl, Division
of Anatomical
Sciences,
University of
Michigan Medical
School.)
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