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Convolução
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Tipos de Filtros

T( )
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Filtros de Shift

T( )

0 0 0

0 0 0

0 0 1
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Filtros de Shift

T( )

0 0 0

0 0 0

0 0 1
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Filtros de Shift
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Filtros de Caixa

T( )

1 1 1

1 1 1

1 1 1
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Filtros de Caixa

T( )

1 1 1

1 1 1

1 1 1
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Filtros de Caixa

T( )

1/9 1/9 1/9

1/9 1/9 1/9

1/9 1/9 1/9
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Filtros de Caixa

T( )

1/9 1/9 1/9

1/9 1/9 1/9

1/9 1/9 1/9
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Filtros de Caixa
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Filtros de Caixa

T( )

1/9 1/9 1/9

1/9 1/9 1/9

1/9 1/9 1/9
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Filtros Gaussianos

T( )

? ? ?

? ? ?

? ? ?
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Filtros Gaussianos

T( )

? ? ?

? ? ?

? ? ?
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Filtros Gaussianos

T( )
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Filtros Gaussianos

G1D(x, σ) =
1

2πσ
e− x2

2σ2

T( )

G2D(x, y, σ) =
1

2πσ2
e− x2 + y2

2σ2
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Filtros Gaussianos
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Filtros de Caixa

T( )

G2D(x, y, σ) =
1

2πσ2
e− x2 + y2

2σ2
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Filtros de Mediana

T( )

? ? ?

? ? ?

? ? ?
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Filtros de Mediana

T( )

? ? ?

? ? ?

? ? ?
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Filtros de Mediana
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Filtros de Mediana

T( )

? ? ?

? ? ?

? ? ?
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Filtros de Sharpening

T( )

? ? ?

? ? ?

? ? ?
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Derivadas Discretas

Derivada de 1ª Ordem


Derivada de 2ª Ordem

∂f
∂x

= f(x + 1) − f(x)

∂2f
∂x2

= f(x + 1) + f(x − 1) − 2f(x)
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Derivadas Discretas
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Derivadas Discretas

Operador Isotrópico: Laplace


Aproximação discreta:

∇2f =
∂2f
∂x2

+
∂2f
∂y2

∇2f = f(x + 1,y) + f(x − 1,y) + f(x, y + 1) + f(x, y − 1) − 4f(x, y)
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Filtros de Sharpening

? ? ?

? ? ?

? ? ?

∇2f = f(x + 1,y) + f(x − 1,y) + f(x, y + 1) + f(x, y − 1) − 4f(x, y)
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Filtros de Sharpening

0 1 0

1 -4 1

0 1 0

∇2f = f(x + 1,y) + f(x − 1,y) + f(x, y + 1) + f(x, y − 1) − 4f(x, y)
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Filtros de Sharpening
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Filtros de Sharpening

Desejamos então adicionar as derivadas de segunda ordem na imagem, aumentando a 
diferença nas bordas

g(x, y) = f(x, y) + c |∇2f(x, y) |
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Filtros de Sharpening
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Filtro com Máscara de Unsharpening

Ideia é usar diferença entre imagem suavizada e original para encontrar as bordas

g(x, y) = f(x, y) + kgmask(x, y)

gmask = f − ̂f
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Filtro de Gradiente

T( )

? ? ?

? ? ?

? ? ?
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Filtro de Sobel

T( )

-1 -2 -1

0 0 0

1 2 1

-1 0 1

-2 0 2

-1 0 1
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Filtro de Sobel

M(∇f ) = g2
x + g2

y

-1 -2 -1

0 0 0

1 2 1

-1 0 1

-2 0 2

-1 0 1
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Filtros de Sobel


