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he problem: translation and
rotation invariance
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¥Translations
¥Rotations

Individually easy to account for. Together form group
of rigid body motions




he problem: translation and
rotation invariance

Want features which are:

¥truly invariant toboth translation and rotation
¥do not involve matching (i.e. are smooth)
¥well behaved under noise

¥are

The classical bispectrum




The problem

We have a function

Debne its translate (by )

Want features which are invariant to translatio

Start with Fourier Transform




The Power Spectrum

IS Invariant.

1. Note translation property

2. It is the Fourier transform of thautocorrelation




We lose an awful lot of information

The Bispectrum

IS translation invariant and s




It is the Fourier transform of theriple correlation

Applications of the classical bispectrum:

¥ Image scaling and rotation [Heikkila]

¥ Shift- and rotation-invariant reconstruction
[Sadler and Giannakis]

¥ Time series, e.g., EKG, EEG




Want to do the same for

Non-commutative bispectra




Now for somegroup

Recall that is a group if for any

¥Closure
¥ Associativity

¥ |dentity
¥ Inverses

for some group

The translateof IS debned

Would like to bnd invariant features




A representation ofa group is a function
such that

1. Two representations arequivalentf

2. A representation iseducibleif




The Fourier transformon a group is

where is a complete set of inequivalent irreducibl
representations.

Under translations




Therefore, thespectrum

IS Invariant.

But again, we lose a lot of information.

Now try and couple different components




In general, decomposes in the form

where the are theClebsch-Gordamatrices.

So

IS a candidate.

The bispectrumon a compact group is debned




Kakaralgproved thatas and  traverse
IS sufbcient to reconstruct up to
translation.

... even works orhomogeneous spaces

IS a homogeneous space of if actson
sweeps out the whole of

Example:

sphere  acted on
by rotation group
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Bispectral invariants fo


































