MOMENTS

Definition
Given a2D continuous function f(x,y), we define the moment of order (p+q) by the
relation:
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m,, = OOX"Y*(xy) dxdy p,g=0,12..
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In the discrete case:
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mp,q =aaxy f(X,y)
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Central moments
The centr moments are defined as;
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My, = OOX- X)°(y - ¥)*f(x,y)

where x =

m — m
10 and y= 01
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Discretecase: m,, =g & (x- X)°(y- )T (X,y)
Xy

The centrd moments are invariant under trandation
Scale change

Under scdechange, X =a x, y'=a Yy, themomentsof f(ax, ay) changeto:
Mg =m,/a’ "

The normdized moments, defined as.



hpyq = n.:!)’q g
(mo)

are then invariant to size change.

o=(p+g+2)/2

Rotation and reflexion

Under alinear coordinate transformation,
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itis posshble to find certain polynomias of np g that remain unchanged under the
transformation. For example, some moments invariant with respect to rotation (thet is,
a=d=cosq, b=- g=dnqg) and reflexion

(a=- d=cosq, b=g=9nq) are given asfollows.
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Forp+qg=1:
F, = m,=m, =0 (@waysinvariant)
Forp+q=2:
l:1 = n}o"'mo,z
2
Fz = (nl,o'mn,z) +4le1
Forp+q=3:
F3 = (nlo' 3”12)2*(”!).3‘3”}1)2
Fo o= (mg+m,) +(m,+m,)
Fo = (m,-3m,)(m,+m,)&m, +m,) - 3(m,,+m,, ) !
+ (my- 3m,)(m, +m, ) §(m,+m,,)" - 3(m, +m,) Y
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