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TRATAMIENTO DE IMAGENES

FILTROS “PASA ALTOS”
O PARA “DETECCION DE BORDES”
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Tratamiento de Imagenes: ssee
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FIGURE 3.38
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Tratamiento de Imagenes: see.
Dominio espacial: BORDES b
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MASCARAS DE KIRSCH (8 Direcciones)
Para cada pixel se determina la mascara con respuesta maxima
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etc...
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Tratamiento de Imagenes: see.
Dominio espacial: BORDES b
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Primera y Segunda f
derivada: JL
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Tratamiento de Imagenes:
Dominio espacial: BORDES
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Zf=f(x+1)—f(x)
X

Aproximacion discreta del operador
gradiente (derivada en ambas direcciones):

olofo
Deriv. Parcial: e [o[1
GC(i,.j)=[IM(.i,.j)-IM(.i,j-tl)]/1 ololo
G(i,j)=[IM(i.j)-IM(i-1,j))/1 01-1]0
He [o]1]0
olofo
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Tratamiento de
Imagenes:
Dominio espacial: FILTROS
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FIGURE 3.44
A3 X 3region of
an image (the 2s <a s %
va L)I and Tmsks
used to compute o 5 )
the gradient at
point labeled zs.
All masks
coefficients sum -1 0 0 -1
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expected of a
lerivative
operator o | Lo
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Tratamiento de Imagenes: see.
Dominio espacial: BORDES b
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Aproximacion discreta de la Laplaciana (22 derivada):
2

szzf(x+1)+f(x—1)—2f(x)
X

Aprox. Deriv. Parcial:

Gp(i,J')=|M(i+1,J')-|M(i,J')
G'(i,))=G(i,))-G(i-1,j)=IM(i+1,))-IM(i,j)-IM(i,j)+IM(i-1,))
G'(i,))=IM(i+1,))-2IM(i,j)+IM(i-1,))

0 0 -1 0|10
Hf |-1|2]|1] 4+ Hc|o]?2 = HL]|]4]-
0olojo 0 |-1 0|10
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Tratamiento de Imagenes: see.
Dominio espacial: FILTROS LAPLACIANOS b

°
La derivada isotropica mas simple es el Laplaciano
0’ 0’
Nf = ]: + ]:
ox 0
o f
azxz :f(x+19y)+f(x_19y)_2f(xsy)
o> f
azyz = f(x:y+1)+f(x:y_l)_2f(x:y)
Luego la implementacion Digital del Laplaciano se lleva a la forma:
Nf=[f(+Ly)+ fG=Ly)+ [y + D+ f(xy=D]-4/(x»)
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Tratamiento de Imagenes: see.
Dominio espacial: FILTROS LAPLACIANOS b
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FIGURE 3.39
(a) Filter mask
1 - 1 ! -8 1 E;i:]lc:?wm the

digital Laplacian,
as defined in

0 1 0 1 1 1 Eg. (3.7-4).

(b) Mask used to
implement an
extension of this
0 -1 0 -1 -1 -1 equation that
includes the
diagonal
neighbors. (¢) and
-1 4 -1 -1 8 -1 (d) Two other
implementations
of the Laplacian.
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Tratamiento de Imagenes:
Dominio espacial: FILTROS
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FIGURE 3.40

(a) Image of the
North Pole of the
moon.

(b) Laplacian-
filtered image.
(c) Laplacian
image scaled for
display purposes.
(d) Image
enhanced by
using Eq. (3.7-5).
(Original image
courtesy of
NASA)
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Tratamiento de Imagenes:
Dominio espacial: FILTROS

0 -1 0
-1 5 -1
-1 -1 -1
0 -1 0
-1 9 -1
-1 = -1
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¢ FIGURE 3.41 (a) Composite Laplacian mask. (b) A second composite mask. (¢) Scanning
e electron microscope image. (d) and (e) Results of filtering with the masks in (a) and (b). 14

respectively. Note how much sharper (e} is than (d). (Original image courtesy of Mr. Michael
Shaffer, Department of Geological Sciences, University of Oregon, Eugene.)
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TRATAMIENTO DE IMAGENES

TRANSFORMACIONES GEOMETRICAS

Transformaciones
Geomeétricas
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Se requiere interpolar!
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Transformaciones 8
s g = '3
Geométricas s
Interpolaciéon
Tres ejemplos:
p(ij) p(ij+l) a) Asignar a p(x,y) el
2 valor del punto mas
dx=g distancia
«®T% pey) cercano (
N Ay eucidea)
dy=b b) Asignar a p(x,y) el
' v ' ! pr?medio entre el pl’.‘xel
mads cercano en el eje X
p(i+1)) pi+1,j+1) y el pixel mas cercano
Ax .
enelejeY
¢) Interpolacion bilineal...
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Interpolacién bilineal e
oo
Promedio ponderado de sus
. dx dy
4 vecinos... a, = (1 - j(l - j
Ax Ay
p(ij) plij+l) (Y
x 2 Ax Ay
<H2 py)
A ’ 4y a, = (l - dxj(dy]
3
dy=b ax \ &y
dx \ dy
v Y _| Y
® ® “ (ij Ay]
p(i+ly)) Ax p(i+Lj+l)

Para Ax=1y Ay =1
a, = (1—-dx)1-dy)a, = (dx)1-dy)
a, = (l —dx)(dy); a,= (dx)(dy)
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p(x,y)=ap(,j)+a,pQ,j+)+a,p(i+]l, j)+a,pi+l,j+1)




Traslacion 3
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q(x,p) =p(x+x,, ytyy
_ X
Forma matricial... x' _ 1 0 x
y' 0 1 y, d
. 1
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Cambio de Escala- ssiacion sece
[ X ]
[ ]

q(x,p) =p(Syxtx,, S, y+yy

x

Forma matricial... {x'} _ S, 0 x
= y
y 0 Sy yO 1
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Rotacion

Forma matricial... {x'} _{ cos(6) sin(@)}{x}
y

| —sin(@) cos(8) || y
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Zoom basico :

Expandir e interpolar...

Ej. matricial... con interpolacion lineal...

10 8 6 8 10

10 6 10 10 8 6 8 10 8 8 8 8 8
6 10 6| —> |6 8 10 8 6|—/> |6 8 10 8 6
10 4 10 10 7 4 7 10 8 75 7 15 8

Expandir filas... 10 7 4 7 10

Expandir columnas...

prb@2007 22

11



