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Transmission dynamics informed neural
networks with application to disease
transmission dynamics
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Abstract: During the COVID-19 pandemic, control measures play an important
role in mitigating the disease spread, and quantifying the dynamic contact rate
and quarantine rate and estimate their impacts remain challenging. In this talk,
we Initially estimate the effective reproduction number by universal differential
equation method which embeds neural network into a differential equation. We
then develop the mechanism of physical-informed neural network (PINN) to
propose the extended transmission-dynamics-informed neural network (TDINN)
algorithm by combining scattered observational data with deep learning and
epidemic models, to precisely quantify the intensity of interventions. The
selected rate functions, quantifying the intensity of interventions, based on the
time series inferred by deep learning have epidemiologically reasonable
meanings. Finally, | shall give some concluding remarks.
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