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Edge definition

N An edge may be understood as a discontinuity
over the intensity of an image.

N Edges characterize object boundaries and are
therefore useful for segmentation - object
recognition.
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Edge definition

N Caused by:
< Sudden change in object-camera distance (dc)

S < Sudden change in object’s surface (n)

§ < Change in object’s properties (reflectance) (r)
o < Changes in illumination (s, shadows)
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Edge extraction: General outline 6

f(x,y) f,(x,y) a(x,y) b(x,y) y=p(Xx)

——
1

Filtering Extrac. hreshol Desc.

N Filtering: Noise reduction
N Edge computation

N Thresholding:
< Select only those pixels belonging to edges.

N Description:
< Mathematical representation of the edges.
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Gradient operators

Current subjects in computer science

N We know now what an edge
IS... but: How can we
extract an edge?

N First derivative produces a
significant effect in areas of
non-uniform intensity

N First derivative is zero in
areas of uniform intensity.

N The second derivative
produces a change in the
sign of the result.

< Zero crossings
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Gradient operator 8

K Gradient: The gradient vector points to the direction of maximum
variation of the image function f(x, y).

of (x.y)
\%i (X, y): of (X, y)
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8: a.tan m
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Gradient operators

N Gradient vector discretization (X)

of(x,y)

~V f(x,y)=f(x,y)-f(x~-1,y)

OX
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Gradient operator

N Gradient vector discretization (Y)

of(x,y)

~V f(x,y)=f(x,y)-f(x,y-1)

oy
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Gradient operators 11

< Prewitt operator Sobel operator

< Computing the gradient on a neighbourhood reduces
the effects of noise.

< Adding the result of both masks:

Current subjects in computer science

Edge Detection ISA-UMH




Gradient operators

12

<~Roberts
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Gradient operators
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Gradient operators: Edge selection

10, T=20.

<Roberts: Threshold T

<~ eWhich one 1s best?
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Operadores Derivada 15

N Operador Laplaciana de la Gaussiana

N Se aplica la Laplaciana a la imagen suavizada por el filtro gaussiano.

N Es decir: Se convoluciona la imagen con

2

2 2
V3G, y) = K[Z Xy Je‘("“yz V2!
o

N Al suavizar la imagen se reduce el efecto del ruido.

N Permite trabajar a diferentes escalas al variar 6. Cuanto mayor es esta
desviacién, habra un menor numero de pasos por cero (no se detectan
objetos pequenos).
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Compass operators 16

K Compass operators measure gradients in a
selected number of directions.

KN Magnitude and direction is found by selecting the
mask that maximizes the result.

g(x,y i)=max{f (x,y)J* h;(u,v)f
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Gradient magnitude = Maximum
Direction = The one corresponding to the maximum
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Corners 18

K Corners:
® Elements in space that can be easily detected from different viewpoints
® In a corner, gradient magnitude should be significant in both directions.

® In an edge, the variation in f(x,y) is significant in one direction and low
in the perpendicular direction.

K Useful for:
N Stereo vision
® Movement estimation from images
® Object recognition
K Different methods:
N Harris
® Kanade Lucas (KLT)
N Kitchen Rosenfeld
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Harris corner detector 20

K Itis based on the following matrix, that is computed on a pxq

neighbourhood
|2 | I
Czl: Z X z XZYi|
2.0, 2
K We can find a diagonal matrix M: M — A4, 0
0 4,

K The values of A, y A, give us the magnitude of variation over the
direction of the eigenvectors

Minimum Maximum
variation variation
direction

directigr
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Harris corner det

ector

21

K On a corner.

.. What can we say about A, y A,?

7\‘2 “Edg@”

“Corner”
Ay Y A, big,
Kl - kz
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R=det(M)—-ktr(M)?
det(M) = 4,4,
tr(M)=4,+4,

K Harris: Calculate R. If R > T - corner (k=0.04-0.06, experimentally).
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