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Research on the risk assessment method of intelligent vehicle lane—-change
obstacle avoidance considering the risk of instability

YAO Mingjie, ZHANG Huanhuan, YANG Bo

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the problem of lane — changing obstacle avoidance for intelligent vehicles, this paper proposes a risk
assessment method for intelligent vehicle lane—changing obstacle avoidance that considers the risk of instability. The vehicle lane—
changing trajectory planning is carried out through the seventh—order polynomial, considering the instability risk when the vehicle is
changing lanes to avoid obstacles, combined with the vehicle yaw rate and lane—-changing trajectory, a risk assessment model is
designed for the risk assessment of vehicle lane—changing and obstacle avoidance. The simulation results show that the proposed
hazard assessment method can accurately predict and evaluate the lane—changing risk, and can effectively improve the stability and
safety of intelligent vehicle lane—changing and obstacle avoidance.
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Fig. 1  Schematic diagram of lane — change obstacle avoidance

trajectory
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Fig. 2 The impact of longitudinal speed and longitudinal car distance on the risk assessment model under different road adhesion coefficients
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Fig. 3 Change curve of Risk assessment factor
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Fig. 4 Lane change trajectory curve
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Fig. 5 Lateral displacement deviation curve
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Fig. 6 Yaw rate curve

0 2 4 6
I )/s

B 7 = hniE B gk

Fig. 7 Lateral acceleration curve
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Fig. 8 Centroid slip angle curve
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Fig. 9 Front wheel angle curve
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