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} ABSTRACT

The classic problem of recognition of an lmarﬁe invariant to its rotation, translation and scale is considered.
There are many approaches to solving this problem. Most make use of a template tran.sj‘onn on the unage to a space
that is invariant to these operations. These include synthetic discriminan mapgm ethods of circular
harmonics, image moments and the use of Fourier & Mellin transform itudes. absence of noise, most of
these lemplate transforms perform with 100% detection probability ir false alarm ixobabxlny however.
invariably increases in comparison to optimal detection al, omhms whlch have been on practical grounds

due to required computational intensity. The reason for the reduction in pe.tfonnance is simply that image
information has been destroyed in the em T&m tmnsfmn A template transform that is in some sense invertible
would not d.lsS, y such information loss. ametric transform in certain cases has this desirable property.
parametric u'ansfonnauon with an example. An mage, g(x.y), is passed through two filters
with frequency responses Hx u,v) and Hy(u,v). The c eg‘:n;sl})ondm g ou (x.y) and Y(x,y). We form a two
dimensional template for the function df(x'y) b&,w plomn two functions on the {X ,Y) plane. Note
that any shifted version of g(x.y) will have the filters are both circularly symmetric, the
parametric transform will also be rotationall mvanant. If both filwxs are only a function of the angular frequency
variable (e.g. fan filters), the transform be scale invariant. Note that the number of filters and therefore the
dimension of the parametric transform can be increased. Significantly, some parametric transforms can be inverted

to one of the members of its invariance class. In such cases, the etric transform contains all of the information L
of the original i By applying detection alg we would therefore expect to maintain a lower
false alarm probabi tythanmcasm information is lost.
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