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TRATAMIENTO DE IMAGENES

FILTROS "PASA ALTOS”
O PARA "DETECCION DE BORDES”



Tratamiento de Imagenes:
Dominio espacial: FILTROS: “las dervidadas”
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Tratamiento de Imagenes: oo
Dominio espacial: BORDES °

/

MASCARAS DE KIRSCH (8 Direcciones)

Para cada pixel se determina la mascara con respuesta maxima
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Tratamiento de Imagenes: oo
Dominio espacial: BORDES °
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Tratamiento de Imagenes: eoe

Dominio espacial: BORDES °
Mot (x+2)- £(0
11X

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

Deriv. Parcial: Hf
Ge(i,)=[IM(1,)-IM(1,j-1)]/1
Gf(i,))=[IM(,))-IM(i-1,))]/1
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Tratamiento de Imagenes:

Diferencia de Pixel

Diferencia de Pixel
separados
Operador de Roberts

Operador de Prewitt

Operador de Sobel

pro@2007
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Tratamiento de

Imagenes:

Dominio espacial: FILTROS

a
b c
de

FIGURE 3.44

A3 X 3region of
an image (the z's
are gray-level
values) and masks
used to compute
the gradient at
point labeled zs.
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. ’ 000
Tratamiento de Imagenes: -4
Dominio espacial: BORDES -4
Aproximacion discreta de la Laplaciana (22 derivada): 5
1'|'2
ﬂx2: f(x+D)+ f(x-1- 2f(x)

Aprox. Deriv. Parcial:

Gp(i,J')=ll\/|(i+1,J')-ll\/l(i,J')
G'(1,)=G(1,)-G(-1,)=IM(>+1,)-IM(1,)-IM(1,)+IM(i-1,))
G'(1,)=IM(1+1,))-2IM(1,)) +IM(1-1,))
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Hf |-1(2]|-1 = Hc |02 |0 = HLI|I1]4]|1
0|0]|O 0O|-1|0 0O|-1|0
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Tratamiento de Imagenes: oo
Dominio espacial: FILTROS LAPLACIANOS °

La derivada isotropica mas simple es el Laplaciano
> f > f

Df = S+ ! ,

x Ty

L= 1oLy fx- 1) 26(0y
°f _
02y? =f(x,y+D)+f(x,y-1- 2f(xY)

Luego la implementacion Digital del Laplaciano se lleva a la forma:

DA :[f(x+Ly)+ f(x-Ly)+f(x,y+D)+ f(x,y- 1)]- 4f(X,Y)
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Tratamiento de Imagenes:
Dominio espacial: FILTROS LAPLACIANOS
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Imégenes: Gonzalez&Wood
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FIGURE 3.39

(a) Filter mask
used to
implement the
digital Laplacian,
as defined in

Eq. (3.7-4).

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

pro@2007

ab

ez

FIGURE 3.40

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

{b) Laplacian-
filtered image.
(¢) Laplacian
image scaled for
display purposes.
(d) Image
enhanced by
using Eq. (3.7-3).
(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 -1

¢  HGURE 3.41 (a) Composite Laplacian mask. (b) A second composite mask. (c) Scanning

e electron microscope image. (d) and (e) Results of filtering with the masks in (a) and (b),
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

I~ B

\E ‘

Serequiereinterpolar!




. 000
Transformaciones HE
/7 - o0
Geomeétricas :
Interpolacion
Tres g emplos:
p(i.j) P(lj+1)  a) Adgnar ap(xy) €
. . A valor del punto mas
dx=a cercano (distancia
< > X,
sAp( Y) Dy eucidea)
dy=b b) Asignar ap(x,y) €
® ! 0 pr9medio entre pl'.xel
mas cercano en el ge X
ni+1j) | " p(i+1,j+1) y €l pixel mas cercano
Dx .
enel geY

c) Interpolacion bilineal...
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i6n bili H
Interpolacion bilineal HE
o0
Promedio ponderado de sus dxdee dyo .
4 VECINOS... a=¢l- —1- =
Dx Dy g
p(i.J P j+1) e Ay
dx=a az_gDX. _Dyz
i p(X,y) dx & ..
‘T‘ Y a =
dy=b 2
@, o _ aerix oy O
I I " D@Dy
p(+1,)) Dx p(+1,)+1)

Para Dx=1y Dy =1

a, = (1- dx)(L- dy)a, = (dx)(1- dy)
a, = (1- dx)(dy);a, = (dx)(dy)
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p(x,y) =ap(, j)+a,p(, j+D+a;p(i+L j)+a,p(i+1 j+1) -



Traslacion

a(x,y) = p(X+xy , y+Yo)

Forma matricial... ?Xlg_g 0 Xolaéyu
e, U € W7 (i
&Y'l 1 Yol
TR
/—§\
o— e
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Cambio de Escala: wasicisn

a(x,y) = p(Sex+Xq , SY+Yo)

« . Z\ 0 N 4 O ‘éXl‘J

Forma matricial... @Xlg_effsx XoUéyu
é .U~ aY\

éYH &0 S yOH%_E
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Rotacion

Forma matricial... ext_eécosq) sn(q)uéxu

gyl & sin(@) cos(@)teyy
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Zoom basico :

Expandir einterpolar...

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

¢l0 8 6 38 100

do 6 100 do 8 6 8 100 ?8 g8 8 8 8l
e6 10 6“ — e6 8 10 8 6“ é6 8 10 8 60
6 a

gLo 4 103 gLo 7 4 7 103 @8 75 7 15 8,
Expandir filas... go 7 4 7 10

Expandir columnas...

prb@2007 22



