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Equivariance

Convolutions/cross-correlations are translation equivariant
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Equivariance

Convolutions are generally not equivariant to roto-translations
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SE(2) equivariant cross-correlations
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SE(2) equivariant cross-correlations
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Representation of the roto-translation group!

SE(2) equivariant cross-correlations
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SE(2) equivariant cross-correlations
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Equivariance
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Equivariance
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Equivariance

SE(2) group lifting convolutions are roto-translation equivariant i RO AR SO (R
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SE(2) equivariant cross-correlations
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SE(2) equivariant cross-correlations
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SE(2) equivariant cross-correlations
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Equivariance
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2D cross-correlation (translation equivariant)
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2D cross-correlation (translation equivariant)
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2D cross-correlation (translation equivariant)
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Projection layer
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Roto-translation group S#(2) = R? x S0(2)

2D flealure map
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Roto-translation group S#(2) = R? x S0(2)
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Roto-translation group S#(2) = R? x S0(2)

2D flealure map
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Roto-translation group S#(2) = R? x S0(2)

2D flealure map
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Roto-translation group S£(2) = R? x SO(2)

2D flealure map
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Roto-translation group S#(2) = R? x S0(2)
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Summary

Group convolutional neural networks intuitively perform
template matching

A template (kernel) is transformed and matched (inner-
product) under all possible transformations in the group

This creates higher-dimensional feature maps
(functions on the group) on which we again define
template matching via the group action

In these higher dimensional feature maps we can
detect advanced patterns in terms of features at
relative poses!

G-CNNs are based on equivariant layers (thus weight
sharing) and guarantee invariance through pooling
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