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Lane-changing trajectory planning for heterogeneous drivers
based on multivariate benefits

LONG Xue-qin, MAO Jian-xu, WANG Yuan-ze, ZHAI Man-rong
(College of Transportation Engineering, Chang’an University, Xi'an 710064, Shaanxi., China)

Abstract: According to the characteristics of driver style’s real-time changes and diverse lane-
changing requirements, a dynamic lane-changing trajectory planning method considering drivers’
short-term driving styles was proposed. First, the key feature variables affecting the lane-
changing behavior were obtained based on the eXtreme Gradient Boosting algorithm, and drivers
were classified into conservative, ordinary, and aggressive types using a clustering algorithm.
Then, safety and comfort indicators were proposed, and benefit functions of trajectory planning
for the three styles of drivers were constructed. Next, the quintic polynomial method was
adopted to establish longitudinal and lateral trajectory planning models separately, and the

trajectory was adjusted in real time based on the motion states of surrounding vehicles. Finally,
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the deviations between the planned trajectory and the actual trajectory, and the planned
trajectories for different styles of drivers were compared. Results show that, compared to the
actual trajectory, the longitudinal deviation of the planned trajectory is less than 5 m for most
drivers, while the lateral deviation is mostly concentrated between 0. 77 m and 0. 90 m for most
drivers. The average minimum headway distance of the planned trajectory increases from 34. 39 m
to 47. 53 m, and the average maximum difference of acceleration decreases from 0. 45 m/s’ to
0.17 m/s*, demonstrating the safety and comfort of the planned trajectory. Significant
differences exist among the planning trajectories of different types of drivers, validating the
correctness of the driving style classification. This research considers the short-time variability of
driving style and the differing demands of various driver styles regarding safety and comfort. It
can calculate the optimal trajectory for different driving styles, providing theoretical support for
enhancing lane-changing comfort and safety. 7 tabs, 11 figs, 25 refs.
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Table 5 Wilcoxon test of deviation between planned and actual trajectories
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Table 6 Mann-Whitney test of driving behavior characteristics between planned and actual trajectories
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Fig. 9 The minimum space headway test
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Table 7 Kruskal-Wallis test of driving behavior characteristics for planned trajectories
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