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Integrated lane-changing model of decision making and motion

planning for autonomous vehicles

XIAO Xue', LI Ke-ping', PENG Bo’, CHANG Man-wei'
(1. Key Laboratory of Road and Traffic Engineering, Ministry of Education, Tongji University, Shanghai 201804, China;
2. College of Transportation, Jilin University, Changchun 130012, China)

Abstract: Decision—making and motion planning are the crucial modules of autonomous vehicles. Focusing
on the driving parameter relationship between decision making module and motion planning module, and
the dynamic characteristics of new hybrid traffic flow, lane-changing model of autonomous vehicles was
established. The decision—making process of lane—changing of autonomous vehicles was described by
Stackelberg game theory, and the game cost function is quantified by negative exponential function. The
decision results of the autonomous vehicle were taken as one of the inputs of the motion planning module.
Polynomial was used to describe the lateral and longitudinal trajectories of the vehicle, and simulated
annealing algorithm was used to find the optimal trajectory. The simulation results show that the proposed
decision programming model can quickly generate safe, comfortable and feasible trajectory.
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Table 7 Simulation results of different SA parameters

a3 e &k R L 451 0.9 R T L 461 0.95
e WRE R FER/s RIB RERT/s

1 70 1 1.02 1.86 1.31 2.02
2 80 1 1.29 1.71 1.22 2.06
3 90 1 1.02 1.80 1.15 1.80
4 100 1 1.05 1.82 1.17 1.77
5 110 1 1.23 1.88 1.31 1.78
6 120 1 1.06 1.72 1.22 1.82
7 130 1 1.18 1.78 1.39 1.97
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