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A displacement prediction model based on improved
particle swarm-BP neural network algorithm

WANG Xue-hong', LIU Xiao-qing', TAO Hai-long”, QIAN Wen-jiang’, ZHAO Yang-jun'
(1. College of Water Conservancy and Hydropower, Hohai University, Nanjing 210098, China; 2. Sinohydro
Bureau 5 Co. , Lid. , Chengdu 610066, China; 3. Hydraulic Complex Design Department, Changjiang Institute
of Survey, Planning, Design and Research, Wuhan 430010, China)

Abstract: According to the existing problems of the conventional method of dam displacement prediction, BP
neural network based on improved particle swarm optimization ( IPSO-BP) is put forward to predict the dam
displacement. The weights and threshold of the conventional BP neural network are optimized by IPSO, thus
making up the shortage of BP network and improving the prediction accuracy. The observed longitudinal
displacement of the typical section of a concrete gravity dam crest from January 10, 2012 to July 31, 2012 is taken
as the research object. And based on the IPSO-BP prediction model the simulation analysis is carried out. At the
same time, in order to verify the effect of fitting and prediction of the model, a statistical model using the least
squares method to make parameter analysis and PSO-BP model are developed. It is found from the prediction
accuracy given by this model that the model is superior to the conventional model; the fitting effect is the best; and
the average relative error of the prediction results is the minimum. Therefore, it shows that this method is effective

and feasible in prediction and analysis of dam engineering.

Key words; improved particle swarm optimization algorithm; BP neural network; concrete gravity dam;

displacement ; prediction; simulation analysis



