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Multi-Step Parking Prediction Based on Improved Wavelet Network

LI Tiantian', YANG You', YU Ping', CHEN Yanping®
(1. School of Computer and Information Science, Chongqing Normal University, Chongqing 401331
2. Department of Computer Engineering, Chongqing Aerospace Polytechnic College, Chongqging 400021, China)

Abstract: [ Purposes]Parking forecasting can provide useful help for traffic trips. [ Methods]The Li Yapu index is used to analyze the
parking berth sequence, and it is pointed out that the sequence has chaotic characteristics and can be used for multi-step prediction.
The “db32” wavelet function is characterized by orthogonality, compactness and large order of vanishing moments, the normalized
parking berth sequence is decomposed and reconstructed with multi scales by the “db32” wavelet function. and it is used as the hid-
den layer function of the wavelet neural network (WNN). In order to improve prediction accuracy and reduce prediction time. parti-
cle swarm optimization (PSO) and extreme learning machine (ELM) are used to optimize WNN respectively. Where, through
PSO, the weights of WNN are adjusted and the optimal values are obtained iteratively; the global optimum is used as the input of a
single hidden layer feedforward neural network by using ELM, so that the algorithm could converge as soon as possible. Optimized
WNN. combined with iterative multi-output method. is used to predict parking berth. The above prediction scheme can be abbrevia-
ted that multi-step prediction based on wavelet neural network improved by particle swarm optimization and extreme learning ma-
chine(MP-EPWNN). [Findings| Simulation results show that, compared with the BP neural network, genetic algorithm optimiza-
tion wavelet neural network, extreme learning machine optimization wavelet neural network, particle swarm optimization wavelet
neural network, the mean square error of the MP-EPWNN algorithm is reduced by 96. 6 % on average, the average time required for
prediction is reduced by 65.97%. [Conclusions| The MP-EPWNN algorithm is effective in predicting parking berth.
Keywords: parking berth; multi-step prediction; WNN ( wavelet neural network) ; PSO (particle swarm optimization) ; ELM (ex-

treme learning machine)
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