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Applied to two representative 
deep learning models:
• CNNRNN-Res [2]

Spatial: CNN
Temporal: RNN

• Cola-GNN [3]
Spatial: RNN and attention
Temporal: dilated CNN

Prediction generated by deep 
learning component:
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Formulation of SIR model with 
human mobility:

Construction of NGM 𝐊 [1]:

Prediction generated by 
epidemiological component:

1. Deep learning based methods, i.e., CNNRNN-Res, Cola-GNN,
Epi-CNNRNN-Res, and Epi-Cola-GNN, consistently perform
better than the classical AR, GAR, and VAR.

2. By integrating the epidemiological component into the
learning framework, the proposed Epi-CNNRNN-Res and Epi-
Cola-GNN further outperform original algorithms (CNNRNN-
Res and Cola-GNN), achieve the best or second-best
performance among all methods in most scenarios.

Target:
Integrating the epidemiological component into the deep
learning architecture with spatial and temporal modules to
enhance the performance of epidemic prediction.

Motivations:
1. Currently, most epidemiology-embedded learning methods

only combine with the epidemiological model for a single
location rather than considering the cross-regional disease
transmission bought by human mobility.

2. In addition to infected information, most of them need to
be given more information, such as the susceptible and
recovered case number, to calibrate the epidemiological
parameters or optimize the loss function.
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Our method belongs to

• H denotes the prediction horizon
• Root-Mean-Square Error (RMSE) ↓
• Mean Absolute Error (MAE) ↓ 
• Pearson’s Correlation Coefficient (CORR) ↑ 
• The best and the second-best results in each setting are 

highlighted using boldface and underlining, respectively


