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Where              denote (cyclic) shift matrices.
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GDL provides a unified mathematical framework for
deep learning architectures.
The Curse of Dimensionality: High-dimensional datasets
are sparse, thus leading to poor generalization.

Key Idea: phenomena operating at different scales can often
be modeled independently.

A symmetry is a transformation that preserves an object's
essential information.
for example, a reflected dog image remains recognizable as
the same dog.

Leverage scale separation to reduce signal dimension.
Leverage symmetries to restrict the hypothesis set.

Assume               ,  
Representation:

Experiment: Point cloud classification on ModelNet10.

One example is the attentional GNN, used by the Transformer:

Experiment: Molecule classification on MUTAG.

Experiment: Digit classification on MNIST.

Assume                                              ,                
Representation: 
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Key Idea: leverage group theory to formalize symmetries.

Key Idea: When modeling functions on sets, the order of the
input should not matter.

      

Key Idea: When modeling functions on graphs, the order
(label) of the nodes should not matter.

Key Idea: When modeling functions on images, where the
object appears in the image should not matter.

More Info


