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Introduction

Predicting the receptive fields (RFs) of visual neurons
from the statistical properties of the natural stimuli
requires, as a first step, to determine the relevant regulari-
ties of the visual world [1]. This program seems to be suc-
cessful for retinal and LGN ganglion cells whose RFs have
been explained [2] by using the scale invariance exhibited
by the power spectrum of natural scenes. In spite of many
efforts, modeling work has failed to predict the properties
of the RFs of V1 simple cells [3]. This is partly due to the
fact that: 1) the independent components of natural
scenes appear in a nonlinear manner and 2) that statistical
symmetries — which are strong regularities- such as scale
invariance is more complex than the power behavior of
the power spectrum [4,5].

Results

Here we describe how these two issues are related and an
adequate treatment of the statistical scale invariance of
natural scenes leads to theoretical RFs with properties in
agreement with experimental observations. In particular
the model gives the region in the space of Gabor parame-
ters where the Gabor fits of the RFs of the simple cells
should be, in principle for any species. Comparison with
existing data for three species confirms this prediction.
The spatial phase distribution is species dependent and
the model is in agreement with the observed differences.

Conclusion

By exploiting the scale invariance properties of natural
images the model makes several predictions on distribu-
tions of the parameters of Gabor fits of V1 simple cells.
The model can discriminate between properties of these
cells in different species. Since it establishes a direct con-
nection between the visual environment of a given species
and the RFs of its simple cells, from a good knowledge of
the first the model could determine more precisely their
spatial structure and distributions.
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