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Applications of CNN — LSTM model based on intelligent algorithm

optimization in the prediction of hand, foot and mouth disease
ZHOU Hao™ , DONG A -1li, LI Hong, KANG Ya —nan, YANG Qi — yue, WANG Xing — yu, BAI Li - xia
" Department of Epidemiology, School of Public Health, Shanxi Medical University, Taiyuan, Shanxi 030001, China
Abstract : Objective Toanalyze the application of CNN — BiLSTM combination model and intelligent algorithm optimization in
the prediction and early warning of HFMD incidence and to discussthe optimization model for predicting the incidence of
HFMD), so as to provide reference for relevant departments to formulate prevention and control measures. Methods The
monthly incidence data of hand, foot and mouth disease in Shanxi Province from January 2009 to December 2019 and the year
— end resident population data released by the Shanxi Statistical Yearbook 2008 — 2020 were collected from January 2009 to
December 2019. The monthly incidence data of hand, foot and mouth disease in Shanxi Province from January 2009 to
December 2019 were used as sample modeling data to construct the corresponding models in MATLAB 7. 6 software, and the
prediction effect of each model was compared, and the optimal model was selected according to the principle that the smaller the
error value and the higher the accuracy. Results By comparing the root mean square error and mean absolute error obtained
by predicting the monthly incidence of foot and mouth disease of hand with different models, it can be seen that the CNN —
BiLSTM model optimized based on intelligent algorithm is significantly better than the unoptimized CNN — BiLSTM combination
model, that is, the values of RMSE and MAE of CNN — BiLSTM - PSO/GAPSO/SSA (1.943 3,1.309 7; 1.879 2, 1.240 2;
1.419 5, 1.169 1) is smaller than the corresponding CNN — BiLSTM model (2.066 3, 1.390 8), among which the CNN —
BiLSTM — SSA combination model performs best. Conclusion The CNN — LSTM — SSA model has good predictive performance

BEE&UWH LIPE EXE SR (2021XM25)
YEE B RN (1994—) | 53 -1 7E 52, BIFSE 07 18] A5 Y A T 2 | B e 8 S B 191 Bl
BISEE . I EE,E — mail ; bailixial 11 @ 163. com



IRAC TR B2 2% 2024 4F4E 51 #4545 8 #f  Modern Preventive Medicine, 2024, Vol. 51, NO. 8

- 1365 -

and accuracy in predicting the monthly incidence trend of HFMD, which can be used to predict the future incidence of HFMD

in Shanxi Province.

Keywords: HFMD;LSTM;CNN - LSTM ; PSO;SSA ; GAPSO
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Table 2 Comparison of model prediction errors with different numbers of nodes under a single hidden layer
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