
Graph Neural Network 
Graph + Neural Network



Graph

- Nodes: contain data

- Edges: specify structure (how data are related)



Neural Network

CNN

RNN

Transformer



GNN Convolution Categories

Spatial-based convolutional GNN

- generalize the concept of convolution

Spectral-based convolutional GNN

- from signal processing



Spatial-based Convolutional Graph Neural Network

Aggregation

- use neighbor feature to update hidden feature in next layer

Readout

- summarizes all the nodes feature to represent the whole graph



DCNN (Diffusion-Convolution Neural Network)



DCNN (Diffusion-Convolution Neural Network)

Node classification



Spectral-based Convolutional Graph Neural Network

DFT
DFT

DFT



Discrete Fourier Transform



Spectral Graph Theory



Spectral Graph Theory



Spectral Graph Theory



Spectral Graph Theory

GFT GFT
GFT



Spectral Graph Theory



Spectral Graph Theory

Filtering



Spectral Graph Theory



Recurrent Graph Neural Networks (RecGNNs)



Gated Graph Recurrent Neural Networks



Auto-Encoders in Graph



Advantage of using auto-encoder

- save storage and computer resources
- noise



Variational auto-encoder

- can generate new data
- embed to a distribution rather than a point



Variational auto-encoder



Loss function



Loss function



Loss function



Variational Graph Auto-Encoder



Variational Graph Auto-Encoder


