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BP neural network for vehicle state estimation
was based on ROC curve optimization

LIU Wei, LIU Haoxue, ZHU Tong
(School of Automobile, Chang'an University, Xi'an 710064, China)

Abstract: In view of the inadequate adaptability of the existing traffic estimator to the complex nonlinear models, the receiver
operating characteristic (ROC) curves were adopted to evaluate the algorithm of BP neural network which demonstrates excellent
performance in solving problems with nonlinear systems. According to each node weight value, the corresponding ROC curve of the
learning machine is drawn. The area of ROC curve is the only criterion for the selection of each node weights. The method is used
for the searching of the minimum value through variable steps, i.e. maximum and small, at the same nodes. According to the results,
the size of the next step for determining the best weights can be fixed. Finally, the algorithm verification can be carried out on the
basis of the strong volatility data of vehicle yaw-rate. The results show that the evaluation of the performance of ROC may accelerate
the convergence speed of the BP network to a certain extent which making it possible to avoid the local minimum. Furthermore, the
fault tolerance model can be improved and the optimal model error probability of the hit rate goes higher in 5% of the cases. The
optimized model showed a strong generalization capacity as well as the fine adaptability.

Key words: traffic engineering; vehicle; state estimation ; BP neural network; ROC curve; optimization
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