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Decision making and optimization of trajectory planning of lane
change on highway curve

YUAN Chang, MO Tianshi, SHU Hong
(College of Mechanical and Vehicle Engineering, Chongqing University, Chongqing 400044, P.R. China)

Abstract: Decision making and motion planning algorithms play a crucial role in determining the safety and
handling stability of autonomous vehicles, particularly on highway curves. Addressing safety and driving
efficiency concerns in the decision-making process for highway lane changes, this study proposes a driving
dissatisfaction decision algorithm based on the relative driving dissatisfaction of the ego-vehicle compared to the
preceding vehicle. To improve the real-time performance of the planning algorithm, a path-speed decoupling
framework is adopted for lane change trajectory planning. The path planning utilizes the quintic polynomial curve,
incorporating four path evaluation indicators that considered safety, comfort and efficiency to achieve optimal
path planning. Speed planning involves obtaining a smooth speed curve through a combination of dynamic
programming and quadratic programming optimization. Simulation results show that the lane change decision
model based on driving dissatisfaction can choose a more efficient and safer driving mode. In typical lane
changing scenarios, both the maximum centroid sideslip angle and maximum yaw rate of the ego-vehicle are
small, indicating that the lane change trajectory planning algorithm can ensure the safety and handling stability of
the ego-vehicle during the lane change process.
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Fig.1 Highway curve scenario Fig. 2 Lane change scenario on highway curve
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Fig.3 Diagram of the initial safety distance of lane change
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Fig. 4 Lane change decision process of the ego-vehicle
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Fig. 8 Planning and control progress of ego-vehicle
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Table 1 Parameters of simulation test cases
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case2 115 72 2.5 128.1 110 -3 72.57 70 1.5 -25
case3 120 100 -2.0 163.3 110 2 101.20 70 1.5 -25
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