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Obstacle avoidance control for truck platoon using distributed
model predictive control
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Abstract: For the obstacle avoidance control problem of truck platoons, this paper proposes a hierarchical
control method with upper—layer trajectory planning and lower—layer trajectory tracking. In the upper layer,
a leader truck trajectory planning method based on model predictive control is designed using a particle filter
algorithm, which transforms the optimization problem into a probabilistic estimation problem, thereby
improving the solution efficiency. In the lower layer, considering the strong nonlinearity of the coupled
longitudinal and lateral dynamics of trucks, a distributed model predictive controller based on an integrated

longitudinal-lateral dynamics model is developed to enhance control accuracy. Co—simulation results using
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obstacle—avoidance driving for truck platoons, and in various road scenarios, the proposed distributed
model predictive controller effectively tracks the planned trajectory.
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TruckSim and Matlab/Simulink demonstrate that the designed two-layer control architecture ensures
predictive control; vehicle coupling characteristic
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Fig. 1 Path tracking control system
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Fig. 3 Simulation results of case 1
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Fig. 4 Path planning results of working case 2
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Fig.5 Simulation results of case 2
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