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Abstract In this paper, we analyze the effects of individual protection awareness and pop-
ulation movement on the transmission process based on population network and construct a
susceptible-infected-recovered-susceptible (SIRS) epidemic transmission model considering indi-
vidual protection awareness and interregional population mobility. The degree of individual
protection is introduced into the epidemic model as a random variable, and the queuing system
model is utilized to describe the epidemic transmission process under population mobility. The
expectations of the number of susceptible, infected, and recovered individuals are calculated us-
ing the stochastic process method to analyze the development of the epidemic. The simulation
results show that the awareness of individual protection can reduce the probability of individual

infection, and the increase of population input rate in a certain area will lead to an increase in
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the number of infected individuals, which verifies the correctness of the theorem. In addition,
the model is applied to the real epidemic data, showing a good fitting effect.

Keywords spreading dynamics; epidemic spreading; individual protective awareness; popula-
tion mobility
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