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Abstract: To improve the safety and comfort of autonomous vehicles during lane changes, the proposed
approach incorporates the impact of lane-changing on local traffic flow and introduces a lane-changing
inertia factor based on traditional decision-making models. To overcome the limitations of decoupled
longitudinal and lateral trajectory planning, a joint constraint planning approach is proposed. Using dynamic
programming and quadratic programming algorithms, the current lateral trajectory curvature is adjusted
based on the longitudinal constraints from the previous frame. In the longitudinal planning process, key

obstacles are filtered based on the current lateral planning results, and curvature-based speed constraints are
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applied. The results from real vehicle experiments show that the proposed approach generates lateral and

longitudinal lane-changing trajectories that effectively enhance the rationality, stability, and comfort of lane

changes.

Keywords: intelligent driving; the microscopic traffic car; lane-changing behavior decision-making; horizontal

and vertical joint constrained programming
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