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Main contributions

● ATMGNN allows modeling of relationships between time series in evolving epidemic cases map
● Comprehensive analysis of forecasting models for epidemic prediction with detailed case study 
● Complete pipeline from data gathering in New Zealand to preliminaries and prediction models

ATMGNN

Figure 1: Attention Temporal Multiresolution Graph Neural Network architecture on the graph representation of New 
Zealand. Note that dotted green arrows represent the extraction of historical case counts as node features, and dotted orange 
arrows represent the geospatial location between two regions extracted as edge features.

Experiments

● Equal/better performance than 
other spatio-temporal models

● Lower performance decay over 
long time windows

● ATMGNN has better 
out-of-distribution prediction 
performance than other 
highlighted models

➔ Neighborhood aggregation scheme in ATMGNN
                                                denotes the matrix 
arrangement of all nodes in the disease graph,    
denotes normalized graph Laplacian.

➔ Time-series processing   Two solutions:
● LSTM-based series processing for low data count. 

Optimal for case with scarce disease data.
● Self-attention-based series processing for generics.

➔ Multiresolution hierarchy learning on map
Multiresolution Graph Neural Networks as graph 
variational autoencoder, implement learnable clustering 
mechanisms to construct a hierarchy of coarsening 
graphs. The coarsened weighted adjacency matrix               
is defined as:
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