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[ Abstract] Aiming at the problem of safe obstacle avoidance of automobiles, considering the necessity of environmental factors,
this paper proposes a vehicle longitudinal obstacle avoidance control strategy based on the estimation of road adhesion coefficient.
Firstly, the influence of the road adhesion coefficient on the longitudinal obstacle avoidance control strategy is analyzed. Then the
road adhesion coefficient estimation algorithm based on the least square method is given, and the safety distance model considering
the road conditions is established. The influence of driving safety and occupant comfort on obstacle avoidance control strategy is
analyzed. On this basis, the vehicle longitudinal obstacle avoidance control strategy based on MPC is established. Finally, the
Matlab/Simulink—PresSan joint simulation is carried out. The results show that the proposed estimation method can accurately
estimate the road adhesion coefficient, and the established longitudinal obstacle avoidance control strategy can effectively improve the
accuracy of obstacle avoidance and reduce the risk of collision under different working conditions.
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Fig. 1 Change of braking deceleration during vehicle braking
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Tab. 1 Average adhesion coefficient on various roads
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Fig. 2 Vehicle slip rate
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Tab. 2 The rolling friction coefficient and adhesion coefficient of

different pavement
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Fig. 3 The results of traditional and improved attachment

coefficient estimation algorithm
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Tab. 3  Numerical comparison of safety distance without road

adhesion coefficient at 80 km/h
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