Laplacian operator

s Detect edges by considering second derivative
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Approximations of Laplacian operator by 3x3 filter
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http://blackhole2.stanford.edu/ee368/spring_2013/Chapter_7/Examples/chap7_Laplacian_Operator/

Zero crossings of Laplacian

= Sensitive to very fine detail and noise =» blur image first

= Responds equally to strong and weak edges
=» suppress zero-crossings with low gradient magnitude
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http://blackhole2.stanford.edu/ee368/spring_2013/Chapter_7/Examples/chap7_Zero_Crossings_of_Laplacian/

Laplacian of Gaussian

m Filtering of image with Gaussian and Laplacian operators can be combined into
convolution with Laplacian of Gaussian (LoG) operator
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Discrete approximation of Laplacian of Gaussian
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http://blackhole2.stanford.edu/ee368/spring_2013/Chapter_7/Examples/chap7_Laplacian_of_Gaussian/

Zero crossings of LoG
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http://blackhole2.stanford.edu/ee368/spring_2013/Chapter_7/Examples/chap7_Zero_Crossings_of_LoG/

Zero crossings of LoG - gradient-based threshold

- = ’\A/‘:
- =—5
e N
T e
Jc(f/:/://;_/‘ “
C '/_“/—//":‘

P e

N

Digital Image Processing: Bernd Girod, © 2013 Stanford University -- Edge Detection 22


http://blackhole2.stanford.edu/ee368/spring_2013/Chapter_7/Examples/chap7_Zero_Crossings_of_LoG/

