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Hit-or-Miss Transform

� Hit-or-Miss Transform is a powerful method for finding 
shapes, and their locations in images
� Can be defined entirely in terms of erosion only

� Useful for detecting specific shapes that are intended to 
extract, e.g. squares, triangles, ridges, corners, junctions, 
etc.
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Hit-or-Miss Transform

� Steps
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Hit-or-Miss Transform
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Boundary Extraction

� ��ďŽƵŶĚĂƌǇ�ŽĨ�Ă�ƐĞƚ��͕�ĚĞŶŽƚĞĚ�ďǇ�ɴ;�Ϳ͕�ŝƐ�ŽďƚĂŝŶĞĚ�ďǇ�
eroding A by B, then perform the set difference between A 
and its erosion:
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Boundary Extraction
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Hole Filling

� Sometimes also referred to as Region Filling 

� Hole: A background region surrounded by a connected 
border of foreground pixels
� Let A denote a set whose elements are 8-connected 

boundaries – each boundary encloses a background region.

� Objective: to fill all holes in set A with 1s
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Region Filling

� Start with a point inside the region 
� Repeatedly dilate
� At each step, set to zero the points corresponding to the 

region

� Ac is the complement of A 

� Stop when no more changes

11



Region Filling
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Region Filling
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Region Filling
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Extraction of Connected Components

� Process that is central to many automated image analysis 
applications
� Connected components require connectivity to be specified 

;ϰ-connected, 8-ĐŽŶŶĞĐƚĞĚͿ
� Labelling: How many “connected components” are there in 

this image?
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Extraction of Connected Components

� Let A be the set of 8 connected boundary points of a region
� Start with a point inside the region, Repeatedly dilate
� At each step, set to zero the points corresponding to the 

region boundary

� Stop when no more changes

� Note its similarity to Hole Filling algorithm
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Extraction of Connected Components
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^ŬĞůĞƚŽŶƐ�;^ŬĞůĞƚŽŶŝǌŝŶŐͿ
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The notion of a skeleton͕�^;�Ϳ͕�ŽĨ�Ă�ƐĞƚ��͗

(a) Set A
(b) Various positions of maximum disks with centers on the skeleton of A
(c) Another maximum disk on a different segment of the skeleton of A
(d) Complete Skeleton

(a)                            (b)                          (c)                            (d)
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The notion of a skeleton͕�^;�Ϳ͕�ŽĨ�Ă�ƐĞƚ��͗
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A can be reconstructed from the subsets by using 

                ( ( ) )

where  ( )  denotes  successive dilations of A.
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