
Erosion

B	S = { x′,y′ | S(x′− x,y′− y) ⊆ B}

S

B

B

s(x3 − x, y3 − y)

(x3, y3)
erode(B,S)

B

S

B

(x1, y1)

S(x1 − x, y1 − y)

S(x2 − x, y2 − y)

(x2, y2)

(0, 0)

(0, 0)

Figure 1: Erosion.



Dilation

B⊕S = { x′,y′ | S(x′− x,y′− y)∩B 6= /0}
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Figure 2: Dilation.



Opening

B◦S = (B	S)⊕S

B

S(x2 − x, y2 − y)

(x2, y2)

erode(B,S)

S

B

erode(B,S)

dilate(erode(B,S),S)

B

S

B

(x1, y1)

S(x1 − x, y1 − y)

erode(B,S)

(0, 0)

(0, 0)

Figure 3: Opening.



Closing

B•S = (B⊕S)	S
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Figure 4: Closing.



Outlining

δB = B− (B	S)
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Figure 5: Outlining.



Distance Transform

d(0)(x,y) =

{

0 if (x,y) ∈ δB,

∞ otherwise.

d(t+1)(x,y) = min
i, j

[

d(t)(x+ i,y+ j)+m(i, j)
]
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