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Since the Mellin-transform has been used successfully for the
size- and rotation-invariant description of images (Casasent &
Psaltis, 1976; West & Reitboeck, 1979), there has been specu-
lation whether it could also serve as a model for size-invari-
ant processing in the visual system.

The two-dimensional Mellin-transform M{f(x,y)} = M(r,s) of an
image f(x,y) can be written in the form
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which is equivalent to the Fourier-transform of the logarithmi-
cally scaled image:
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with x'= 1In x, y'= 1n y.

The retino-cortical mapping to area 17 for the central 20° of
the visual field of many mammals can be described in good ap-
proximation by a function (Schwartz, 1979)

w = In (z+a) where w and z are complex numbers, indicat-
ing points in cortical respectively retinal space
z =x + jy =71 (exp (j@)).

It has been proposed, that this logarithmic mapping, together
with a subsequent shift-invariant transform, such as the abso-
lute value of the Fourier-transform, would yield a size-inva-
riant representation of the image in the visual system.
Although there is psychophysical as well as neurophysiological
evidence for the existence of spatial frequency channels in the
visual system, there is no evidence that a true Fourier-trans-
form would be performed.

The required shift-invariance, however, can be realized with
other transforms also; attractive as a model for neural net-
works is the R-transform (Reitboeck and Brody, 1969), since it
requires lateral inhibition and summation only.

This transform, in combination with the logarithmic mapping
function, thus yields a size- and rotation-invariant represen-
tation of pattern.
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