
Lecture 2

Basic relationships between pixels
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Some Basic Relationships between Pixels

1.Neighbors of a Pixel 

2.Adjacency, Connectivity, Regions, and Boundaries 

3.Distance Measures

10/2/2017SPU                                                      Dr Nabil Hamed 2



10/2/2017SPU                                                      Dr Nabil Hamed 3

4-neighbors of p  N4(p):
(x + 1, y), (x - 1, y), (x, y + 1), (x, y - 1)

Neighbors of a Pixel 



Relationships between Pixels
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• A (digital) path from pixel p to pixel q is a sequence of adjacent 

pixels (4,8 or m adjacency). n :  is its length. 

• Two pixels p and q are said to be connected in S (subset of pixels)  

if there exists a path between them consisting entirely of pixels in S.

• Let R be a subset of pixels in an image. We call R a region of the 

image if R is a connected set. 

• Two regions, are said to be adjacent if their union  forms a 

connected set. Regions that are not adjacent are said to be disjoint. 

• The boundary (also called the border or contour) of a region R is 

the set of  points that are adjacent to points in the complement of 

R. the inner border of the region to distinguish it from its outer 

border, which is the corresponding  border in the background
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Background and foreground
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D is a distance function or metric if :

1. D(p, q) ≥ 0 (D (p, q) = 0 if p = q),

2. D(p, q) = D(q, p),

3. D(p, z) ≤ D(p, q) + D(q, z).

Distance Measures
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Distance Measures

1. The Euclidean distance between p and q is:

2.
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End of presentation


