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Trajectory planning and integrated control with the Nonlinear Bicycle Model
for high-speed autonomous lane change
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ARTICLE INFORMATION ABSTRACT

The purpose of this research is to develop an advanced driver assistance system (ADAS) for the
integrated longitudinal and lateral guidance of vehicles in high speed lane change maneuver. At the first
step, the ADAS by considering the target vehicle position, the speed limit of the road and the available
range of longitudinal acceleration produced several trajectories with different acceleration. Then, by
considering vehicle and tire dynamics, the optimal trajectory is selected. Therefore, the chosen
trajectory is collision free and feasible. Because the trajectory planning is carried out algebraically, its
computational cost is low. This feature is very valuable in the experimental implementation. In the next
step, using a combined longitudinal-lateral controller, the control inputs are calculated and transmitted
to the brake/gas and steering actuators. The integrated controller design is based on sliding mode
technique. Trajectory planning and controller design is based on a nonlinear tire model. Simulation
results are presented and the results show the effectiveness of the integrated longitudinal and lateral
guidance system.
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Fig. 1 Integrated longitudinal and lateral vehicle guidance algorithm
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Fig. 3 Vehicle bicycle model
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Fig. 5 Illustration of lateral distance between host vehicle and target
vehicle at the moment of arrival
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Fig. 11 Required torques at the front and rear wheels
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Fig. 15 Steering angle input for the lane change maneuver
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