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Abstract

In the fields of autonomous driving and robotics, handling uncertainties in local trajectory planning
is crucial for the deployment and safety of these technologies. This paper proposes alocal trajectory
planning method that addresses the uncertainties in the predicted positions of external environ-
mental obstacles. The method employs Gaussian Process (GP) models to predict obstacle infor-
mation and uses Gaussian distributions to model uncertainties. By quantifying the uncertainties in
obstacle predictions and incorporating them into the control system via risk allocation coefficients,
the method accounts for the impact of these uncertainties on trajectory planning. Additionally, by
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constructing a safe state set and chance constraints, and leveraging the dynamic constraint handling
capabilities of Model Predictive Control (MPC), the method generates safe local trajectories. To ad-
dress the issue of limited samples in GP models, the paper tightens chance constraints using con-
centration bounds of Gaussian distribution moments, ensuring safe trajectory planning even with a
finite number of samples.
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