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Research on Active Obstacle Avoidance Control Strategies for Autonomous Buses
WU Dexi, ZHU Yanpeng, LIANG Qingwei, ZHANG Gang, MING Qinghe
(Zhongtong Bus Holding Co., Lid., Liaocheng 252000, China)
Abstract; To address the path planning and trajectory tracking problem for autonomous buses during active
obstacle avoidance, this paper proposes an optimized algorithm based on decoupled longitudinal and lateral
control. First, the algorithm establishes a two—degree—of —freedom vehicle dynamics model and transforms
the global coordinate system into the Frenet coordinate system, thereby constructing a path tracking error
model. On this basis, the lateral controller employs linear quadratic regulator (LQR) theory combined with
feedforward compensation, while the longitudinal controller adopts an improved model—free adaptive control
(MFAC) method. Furthermore, it utilizes a quintic polynomial for smooth path planning to generate feasible
trajectories that satisfy motion boundary conditions. The real vehicle test results demonstrate that the pro-
posed algorithm outperforms traditional PID and model predictive control ( MPC) methods in path tracking
accuracy, lateral stability, and speed control smoothness, while also exhibiting good real—time performance
and robustness.

Key words : path planning; error model; LQR; feedforward; MFAC; quintic polynomial
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