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Convolution networks have been shown to be highly successful for com-
plex recognition problems [2] and seem to build invariant representations,
but there is still little mathematical understanding of their properties. Back-
propagation learning algorithms require relatively large training samples and
structuring the architecture of such networks requires an important compu-
tational experience.

We construct a particular class of convolution networks, that implement
non-linear scattering operators. They linearize small deformations and are
proved to build invariant representations to translations and to any pre-
scribed compact group [3]. For translation invariance, a scattering operator
iterates over wavelet and modulus operators and does not require any learn-
ing. Affine space models are computed with a PCA in the scattering domain
[1]. The classification is performed with a non-linear model selection proce-
dure, which adapts the model dimension to the data and improves SVM error
rates. State of the art results are obtained for handwritten digit recognition
over small training sets, and for texture classification.

For more complex data sets, such as Caltech101, it is necessary to learn
invariant groups from training data and hence the network architecture. This
issue will be discussed in conjunction with manifold learning.
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