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Abstract. [ Objective | Continuous lane-changing is a type of risk driving behavior. Compared with single
lane-changing, it is more complex and has significant impact on road safety. Therefore, it is necessary to
study the methods for continuous lane-changing behavior prediction. [ Method ] First, the de-noising
processing of NGSIM expressway dataset was performed by using the wavelet de-noising method. The
continuous lane-changing events were extracted. The continuous lane-changing behaviors were divided into
the events with and without waiting time. Then, taking the moment of 0. 1 s before a vehicle first touching

lane line as the standard lane-changing prediction time. 11 driving state feature variables on current and
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target lanes were extracted and normalized. Finally, a continuous lane-changing decision-making system was

established based on the fuzzy broad learning, and the effectiveness of system was verified. | Result] With

an accuracy of 82.35% , the fuzzy broad learning based decision-making model surpasses some other models

(e. g., support vector machine, BP neural network , naive Bayesian model. The training time is only 0. 03 s.

The model achieves outstanding result with quick prediction while ensuring accuracy. Simultaneously, when

removing 2 feature variables (i.e., speed difference between current lane and target lane, etc. ), and

retaining 9 feature variables (1. e., speed, acceleration, etc. ), the fuzzy broad learmning based model still

outperforms other models. | Conclusion ] The proposed lane-changing model has been deeply studied at the

level of continuous lane-changing. The continuity of lane-changing has been divided according to waiting

time. The model well characterizes the continuous lane-changing trajectories, and explains the mechanism of

continuous lane-changing behavior. The proposed lane-changing model performs excellent, providing a

reference for autonomous decision-making methods for intelligent vehicles in complex dynamic environments.

Key words: intelligent transport; lane-changing decision-making model; fuzzy broad learning system;

continuous lane-changing; NGSIM; training time
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Fig. 3 Schematic diagrams of data collection road section
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Table 1 Parameters setting of fuzzy broad learning system

N, N, N, MRERTRE /% VIR
13 6 18 82.3529 0. 026 72
14 7 12 82.3529 0. 032 66
10 6 10 79.4118 0. 024 62
13 6 12 79.411 8 0. 028 45
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Table 2 Accuracy comparison with different algorithms
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