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A tool for extracting image components that are 

useful for in the representation and description of 

region shape .

Sets are Objects in an image. White or black pixels 

in binary images
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Reflection : B a set of points  in B  

whose  (x,y) coordinates have been 

replaced by (-x,-y)

Translation : (x,y) coordinates are 

replaced by (x+z1,y+z2)
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Reflection and translation are used to 

formulate operations on image are based on 

structuring elements  (SE ) which are small 

sets of image that are used to probe an 

image for properties of interest.

SE  are rectangular arrays.
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At each location of the origin of B When B is completely contained in A this

location is a member of the new set.
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Basic Operations

Erosion of A by B (AϴB) is a set of all points z 

such that B , translated by z is contained in A.

The erosion of A by B is a set of  all elements of  

B that has no sharing of any element from the 

background,

Erosion is a shrinking or thinning operation
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Dilation
The dilation of A by  B  (A      B) is the set of  all 

displacements  such that B reflection and A overlap 

by at least one element. 

Dilation grows or thickens  objects
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Bridging gaps
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Opening and closing

A ○ B = (A ϴ B ) B

Opening smoothes the contour of an object.

A ● B = (A      B) ϴ A

Closing  eliminate small halls, fuses narrow breaks  

and fills gaps in contours
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The Hit-or-Miss Transformation
A basic tool for shape detection
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Some basic morphological algorithms

• Boundary extraction :

ß(A) = A – ( A erosion  by B)
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Hole filling : 

(equation) 

Conditional 

dilation



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

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

Gonzalez & Woods

Chapter 9

Morphological Image Processing



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

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

Gonzalez & Woods

Chapter 9

Morphological Image Processing

Extraction of connected components
:

It is central to many automated image analysis 

application 

Equation 9.5.3
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Thinning
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Thickening
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Skeletons
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