Affine Moment Invariants
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Figure 1: The graph corresponding to the invariant



Theorem All affine moment invariants in the polynomial form
can be expressed as linear combinations of some invariants gener-
ated by the graph method
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I®) — general affine moment invariant
I}f), P =1,...n set of invariants generated by the graph method
with the same structure as 1(¢).

Tensor method

Moment tensor
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Mizir = m, if p indices equal 1 and ¢ indices equal 2.
In affine transform
Nfivieir |J‘p31p§2 .. .pZTMala?"ar
— relative oriented contravariant tensor with the weight -1.
Covariant unit polyvector
€iviq..i, — Skew-symmetric tensor over all indices and €12, = 1.

2D: €12 — 1, €21 — —1, €11 — 0 and €929 — 0.
In affine transform

€19.n = J€12..1n

— relative affine invariant with weight 1.
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Proof:
I can be decomposed

7 — K.
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If some product of moments occurs m times in B, then the
corresponding components of K must be multiplied by 1/m.
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Contravariant unit polyvector — skew-symmetric tensor over all

indices and " =1

[t is multiplied as contravariant tensor, e.g.
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21 equations for (2w)! unknowns, but many of the equations

are linearly dependent.
Rank ((2w)! — s), where s > 0
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s linearly independent solutions
)\p: ?3, 021,2,...,S
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24 1 s equations.
Solution Ap = A%, P =1,2,..., (2w)!
Linear combination of the solutions A%
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Daizo.. w9y arbltrary tensor of covariance 2w
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