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Lecture-11

Region Properties

Mid Term Exam

• March 8, Thursday
• Chapters 1, 2 & 3
• Closed book
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Geometrical Properties
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Moments

dxdyyxByxm qp
pq ),(∫ ∫=

General Moments
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Moments
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Central Moments  (Translation Invariant)
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Moments
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Hu Moments: translation, scaling and rotation invariant
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Hu moments

Perimeter & Compactness
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Perimeter: The sum of its border points of the region. A pixel which has at
least one pixel in its neighborhood from the background is called a border pixel.

Compactness
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Orientation of the Region
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Least second moment
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Minimize

Orientation of the Region
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Substituting (x0,y0) in r2

And differentiating:

θθ sincos yxs +=

Substitute s in (x0,y0), then r:
22 )cossin( ρθθ +−= yxr
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Orientation of the Region
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Substitute r  in E and differentiate 
Wrt to          and equate it to zeroρ

0)cossin( =+− ρθθ yxA
),( yx is the centroid 

θθθθ 22 coscossinsin cbaE +−=

θθ 2sin
2
1

2cos)(
2
1

)(
2
1 bcacaE −−−+= ydxdyxByc

ydxdyxByxb

ydxdyxBxa

′′′=

′′′′=

′′′=

∫∫
∫∫
∫∫

),(

),(

),(

2

2

dxdyyxBrE ),(2∫∫=

yyyxxx −=′−=′   ,

Substitute value of ρ

Orientation of the Region

ca
b
−

=θ2tan

ydxdyxByc

ydxdyxByxb

ydxdyxBxa

′′′=

′′′′=

′′′=

∫∫
∫∫
∫∫

),(

),(

),(

2

2

22

22

),(

),(2

),(

yAyxByc

yxAyxxyBb

xAyxBxa

−=

−=

−=

∑ ∑
∑ ∑

∑ ∑

θθ 2sin
2
1

2cos)(
2
1

)(
2
1 bcacaE −−−+=

22

22

)(
2cos

)(
2sin

cab
ca

cab
b

−+
−±=

−+
±=

θ

θ

Differentiating this  wrt   θ

yyyxxx −=′−=′   ,



8

Example
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Find: area, centroid, moments, compactness, perimeter, orientation


