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The dynamics model of time-varying infectious disease based on machine learning
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utilized to solve nonlinear problems. The steps of the whole neural network are:

1. The input layer receives the external input; 2. The input features or signals are 10 2107 BP Neural Network
processed by the neurons in hidden and output layers through the weight matrix; i
3. The results are outputed. The most important part of the process is to obtain ¥ y !’1 Y
the weights required for processing, essentially the learning process of neural 1 o I )
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Since January 2020, the daily number of new confirmed cases in the United States B 2 11; 11;' 1],' ] L
Is shown in the following figure 1 N !
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2108 Both the classical susceptible-infected-recovered model and differentia
recursion method are used to simulate the epidemic situation anc
1.0x10° extrapolate the data from the total volume. By using polynomia
; regression and BP neural network to dynamically track the infection
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coefficient and displacement coefficient, the variation tendency over time
6.0x10° for all kinds of people in the control stage can be accurately predicted.
4.0x10° 5 B <108 Time—serie}:s diagram of thel number of peoplte in each category (Polynomial rlegression)
2.0x10° 2 - -
0.0 sl 1
2020/1/22 2020/7/22 2021/1/22 2021/7/22 2022/1/22 2022/7/22 E
[1] Vega R, Flores L, Greiner R. SIMLR: Machine Learning inside the SIR model for | — = = == = 1
COVID-19 Forecasting[J]. Forecasting, 2022, 4(1): 72-94. Day -
https://doil.org/10.3390/forecast4010005 s ettt Tinsssaek Sagma of gyt ol peesih akch cavepsey (BF R autalE St
[2] Chen X, Li J, Xiao C, et al. Numerical solution and parameter estimation for
uncertain SIR model with application to COVID-19[J]. Fuzzy optimization and all [
decision making, 2021, 20(2): 189-208. hitps://doi.org/10.1007/s10700-020-09342-9 L st -
3] Bal Y, Jin Z. Prediction of SARS epidemic by BP neural networks with online E Ll |
orediction strategy[J]. Chaos, Solitons & Fractals, 2005, 26(2). 559-56¢9. |
nttps://doi.org/10.1016/].chaos.2005.01.064. 0.5 I :

O 20
Day


https://doi.org/10.3390/forecast4010005
https://doi.org/10.1007/s10700-020-09342-9
https://doi.org/10.1016/j.chaos.2005.01.064

