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Simulation of spatio-temporal diffusion of dengue fever based

on the GA-BP neural network model

Li Weihong, Chen Yebin, Wen Lei
School of Geographical Sciences South China Normal University, Guangzhou 510631, China

Abstract: Objective Dengue fever is a global health problem. Probing its spatio-temporal characteristics and building cor-
responding spatio-temporal models from geographical analyses may constitute a novel approach to its effective prevention and
control. Method Spatio-temporal data mining and spatio-temporal process model-building were used to examine spatial rela-
tionships between dengue fever and environmental, climate, geographical, and population factors, as well as spatial auto-
correlation of dengue fever cases, aiming to identify influencing factors of dengue fever. A Genetic Algorithm (GA) was in-
troduced to overcome the weakness of Back Propagation ( BP) neural network models, which is typically subject to local op-
tima. The improved model was applied to spatio-temporal simulation of dengue fever. Result the spatio-temporal diffusion
of dengue fever was significantly associated with temperature, humidity, residential areas, traffic, and population density.
A remarkable spatial autocorrelation was found amongst the dengue fever cases. Nonlinear relationships were revealed be-
tween the occurrence and diffusion of dengue fever and environmental, climate, geographical, and population factors. The
improved GA-BP neural network model may enhance the accuracy of simulation of spatio-temporal diffusion of dengue fever

(RMSE =0.081). Conclusion The occurrence and diffusion of dengue fever were affected by multiple factors. The GA-BP

75 H 85 :2014-05-27 ; 1&[8] B #7:2015-06-10
FE—EEEN DO (1966— ) 2, BIZHZ, 1988 4F FIRIUM AR K (BERDUR ) i s S i it 5 i B R el , 238 A 43 450
PIEHE JOARHLFEAFSY . E-mail ; hongweili9981@ 163. com

© i [H K G BT AR AU AT



0982

0 35

PEERERF IR

JOURNAL OF IMAGE AND GRAPHICS

Vol.20,No. 7,July 2015

neural network model can effectively simulate spatio-temporal processes of dengue fever. The improved model could likewise

apply to simulations of other aedes-related diseases.

Key words: dengue fever; spatio-temporal data mining; genetic neural network model; spatio-temporal simulation; in-

fluencing factor
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Fig. 13 The result of the GA_BP model
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