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Nonlinear dynamics modeling and epidemic forecast of COVID-19

YU Zhen-hua', HUANG Shan-ge, LU Si, GAO Hong-xia
(College of Computer Science & Technology, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: To study the spreading trend and risk of COVID-19, according to the characteristics of COVID-19, this paper
proposes a new transmission dynamic model named SLIR(susceptible-low-risk-infected-recovered), based on the classic
SIR model by considering government control and personal protection measures. The equilibria, stability and bifurcation
of the model are analyzed to reveal the propagation mechanism of COVID-19. In order to improve the prediction accuracy
of the model, the least square method is employed to estimate the model parameters based on the real data of COVID-19
in the United States. Finally, the model is used to predict and analyze COVID-19 in the United States. The simulation
results show that compared with the traditional SIR model, this model can better predict the spreading trend of COVID-19
in the United States, and the actual official data has further verified its effectiveness. The proposed model can effectively
simulate the spreading of COVID-19 and help governments choose appropriate prevention and control measures.
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