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• Two approaches for segmentation:

1. Edge based segmentation

2. Region based segmentation
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If a pixel is inside 

the boundary then 

label it white.
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POINT ,LINE AND EDGE DETECTION

Segmentation based on detecting local sharp changes 

of intensity.
EDGE : local change in image intensity values

EDGE DETECTOR: local image processing method designed 

to detect edge pixels.
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First derivative  must be  0 for  areas of constant intensity.

Non zero for intensity step or ramps .

Second derivative is 0 for constant intensities area and non 

zero at the start and end of intensity ramp or step.
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LINE DETECTION
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Edge model
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Fundamental steps in edge detection:
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Basic edge detectors
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Gradient Operator
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Edge linking and boundary detection

Edge detection should be followed by linking algorithms.

• LOCAL PROCESSING: to analyze the local characteristic in a small 

neighborhood  3×3 around the pixel like the magnitude and the direction of 

the gradient vector



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 10

Segmentation



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 10

Segmentation



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 10

Segmentation

Regional processing
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Thresholding

Object points

Background points

• Global threshoding: when T is constant over the entire image.

• Local (variable or dynamic) thresholding: when  T changes over the image.
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The role of noise in image thresholding

Mean and variance
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Estimating automatically the threshold value:
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Variable thresholding:

the value of the threshold will vary over the image 

according to local criteria.
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• image partitioning
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Local mean value and local variance



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 10

Segmentation



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 10

Segmentation



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 10

Segmentation



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 10

Segmentation



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 10

Segmentation



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 10

Segmentation

END OF PRESENTATION


