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Autonomous Vehicle Path Planning Based on Delayed Decision Strategies
Li Jinsong, Chen Qiuyue, He Muhuan, Ye Xin
(School of Vehicle Engineering, Chongqing University of Technology, Chongging 400054 )

[ Abstract] To address the uncertainty of driving intentions among general vehicles in complex traffic environments, this
paper proposes a path planning method based on delayed decision—making. This method generates a trajectory tree comprising
an initial shared trajectory segment and branching trajectories corresponding to different potential actions of social vehicles;
employs a Gaussian mixture model to predict the probability of social vehicle driving intentions; and determines branching
points based on the state deviations of the predicted trajectories. Depending on the requirements of different scenarios, delayed
decision—-making mechanisms are incorporated into both path planning and speed planning to implement lane—changing and
deceleration—based yielding strategies. The results of the joint simulation using MATLAB/Simulink and Carsim indicate that,
compared to traditional methods that generate a single trajectory, the proposed approach reduces lateral velocity, acceleration,
and their rates of change by 9.2%, 51.7%, and 63.6%, respectively, in lane—changing avoidance scenarios, thereby improving
the smoothness of the lane—changing process and ride comfort. In deceleration avoidance scenarios, longitudinal acceleration
and its rate of change are reduced by 35% and 61.5%, respectively, significantly improving the smoothness of the deceleration
process.
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