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Today a graph perceptronmulti layergraph perceptron
fullfledged GNN
Pytarch

graphfilters work reasonablywellformany problems

but they are limited to linear representations

which lack expressivity for complex tasks
This is not exclusive to gray problems regular conv's

sufferfrom the same limitation in e.g image processing

Inspired by the immense success ofCNNs see Nobelprize

winner GeoffreyHintonYanLeCannetc GSI circa2013

GNNs extend CNNs to thegraph domain

Eg a simple CNN
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Do Graph perception

Let 6 R IR The graph perceptron is defined as
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y isalso a graph signal

o Deep multi layer graph perceptron

An L
layer graph perceptron is given by
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For conciseness wegroup
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and represent the ML graph perc Y SM



Full fledged GNNs

Real world graphdata is often high dimensional

E R where d is the data dimension or
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For instance suppose a b c are drones

communicating via wifi and x is their spatial
coordinates in 3D x 1R3

Similarly we might want our embeddings to bemultidimensionalfor higher expressivity thinkof each

entryof a node embedding
as
encoding a relevant

featurefor the task



multiple inputmultipleoutput

convolutional filterbank or
MIMO

graph
convolution

Let XE R He Rd'd for k o k t

y.EE s Her

Inundaxa
graphdiffusion linear transform mapping feftaf.toshift message

passing

A full fledged GNN layer
isgiven by
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Xe is still called e layerembedding
For conciseness we group I H re locker 1 reel

and represent the GNN as y g x


