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Abstract

In recent years, the outbreak of infectious diseases has brought huge negative impacts to the world.
More and more people have the ability to perceive risks and take certain protective measures,
therefore, it is common sense that we can reduce the spread of the epidemic from a personal pers-
pective. In order to study this situation, in this paper we will build a risk perception-based SIR (Sus-
ceptible-Infected-Recovered) disease spreading model, and propose corresponding control strate-
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gies. Specifically, we consider two additional factors, comprising risk perception, and birth and
mortality, and build an SIR (Susceptible-Infected-Recovered) disease spreading model. Secondly,
we provide detailed theoretical analysis of the model, as well as the basic reproduction number.
Finally, we conduct simulation results on four generated networks using Matlab software, consi-
dering the random regular network, WS small world network, BA scale-free network and
scale-free community network. This study shows that the improvement of risk perception ability
can effectively control the basic reproduction number and reduce the number of infected people.
At the same time, scale-free networks more easily spread disease. Finally, we give corresponding
countermeasures and suggestions for the prevention and control of infectious diseases.
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Figure 1. Node state transition of SIR model based on risk perception
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Figure 3. Risk-aware SIR infectious disease spreading process on four networks
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