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Digital Image

• A digital image is an image f(x,y) that 
has been discretized both in spetial 
coordinate and brightness.

• F(x,y)=I(x,y)r(x,y)
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1. Neighbor of a pixel

2. Connectivity
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Neighbor of a pixel
1. A pixel p at coordinates (x,y) has four 

neighbors N4(p) 
2. Four diagonal neighbors ND(p)
3. 8 neighbors N8(p)

2.5      Basic Relation
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Connectivity

• 4-connectivity

connected. be  topoints ofset   theis V
p, with connected is q then (p)N  q if V  qp,  4∈∈∀
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• 8 – connectivity
∀p , q ∈ v , if g ∈N8(P) then q is 

connected with p
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• m – connectivity
↑
mixed

(i) q in N4(p)
(ii) q in ND(P) & (N4(P)∧N4(Q))=φ
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• Adjacent: p is adjancent to q if they are 
connected

• Path: a path from (X ,Y) to (Xn,Yn) 
where (Xi,Yi) is adjancent to (Xi-1,Yi-1)
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• Connected component
if            , p is connected to q in s ; if there is a path

from p to q consisting entirely of pixels in s
• Labeling of connected component

- scanning sequence
“from left to right , from top to button ”

- procedure  (eg. For 4-connected component)
1.if , move on
2.if          ,examine r and t

(1) if both       , assign a new label to p

sqp ∈,

sqp ∉,
vp∈

v∉
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(2) if only one of the two neighbors       , assign 
its label to p

(3) if both        and have same label , assign 
that to p

(4) if both        , but have different lable , 
assign either one to p and make note that 
these two labels one equivelent

v∈

v∈

v∈
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• Distance Measure (  p(x,y) , q(s,t)  )

- Euclidean distance

- City-block distance

- Chessboard distance

2
1

22 ])()[(),( tysxqpDe −+−=
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