Image enhancement

Sharpening Spatial Filtering
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» A basic definition of the first-order derivative of a one-
dimensional function f(x) is the difference

L e - 1

» Similarly, we define a second-order derivative as the
difference

7 = f(x + 1)+ f(x - 1) - 2f(x)
ax*
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Partial Derivatives of an Image

Which shows changes with respect to x?




THE LAPLACIAN
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=Sl Ly) + f(x — Ly) = 2f(x, »)

similarly. in the y-direction we have

*f g
5= fle,y + )+ fle,y = 1) = 2f(x, p)

V(x,y) = fx + L,y) + f(x = Ly) + fxy + 1) + f(x,y - 1)
—4f(x, y) (3.6-6)



Laplacian Masks
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Low-Pass vs. High-Pass




gx,y) =1

if the center coefficient of the
Laplacian mask is negative

if the center coefficient of the
Laplacian mask is positive.




The gradient of an image:
17O\
V= [833’ ay]

The gradient points in the direction of most rapid intensity change

vf=[4L.0] l

vi=lo.

The gradient direction (orientation of edge normal) is given by:
— tan~1 (9L /1)
6 = tan ( Dy =
The edge strength is given by the gradient magnitude

VAl = (D% + (33 |




First order derivatives for nonlinear

image sharpening
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The magnitude (length) of vector Vf, denoted as M{x. v), where

M(x, y) m l._gfx_l '_ + |8yl




Assorted Finite Difference Filters
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END OF PRESENTATION




