Image Gradients
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Today’s lecture

* Why do we care about image gradients?
 Computing image gradients

* Sobel filters

* Gradient magnitude and directions

* Visualizing image gradients
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Derivative
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Use finite difference approximation to compute
image derivatives
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Use finite difference approximation to compute
image derivatives
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Partial derivatives foy o
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Image derivatives in x and y directions
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Gradient direction and magnitude




Filters for computing image derivatives

Sobel H,

T ———

Prewire H,

Roberts H,

1]0|-1
2 10]|-2
110]|-1
110 ]-1
110 ]-1
110]-1
0 (-1

110

Faisal Qureshi - CSCI 3240U

1121
0|0]|O0
-1-2(-1
1111
01010
-1]1-1]-1
110

0 (-1

13



Image noise and gradients

Al 4oal Y
T+ T o e

M
/ - 7 ( ) 1 ' * 5
(7 / 'glf {{)L_,'z {lﬁm_ C‘(l' \-‘ A 'tj\ £ div,fb{ i h\ ~y
) ) { \
' N

bellen, A2ovig

’,/‘
<
X
o
0\
A

Faisal Qureshi - CSCI 3240U

1 ””"r

||‘l il ”nl\‘ “

14




Image noise and gradients

Signal smoothed with Gaussian

Derivative of smoothed signal
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Summary

* Image gradients

* Finite-difference approximation filters
* Gradient magnitude and direction

* Image noise and gradients



