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Co-simulation of Active Braking and Collision Avoidance Algorithm for
Intelligent Connected Vehicles
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(Chang’ an University,Xi’ an 710064 ,China)

Abstract; The automatic emergency braking system is an important active safety system in intelligent connected car, which can effectively
avoid or mitigate collisions under the dangerous driving scene and improve the driving safety. In the traditional emergency braking
control strategy, TTC ( time —to - collision ) threshold is set as a fixed value and the road adhesion coefficient is assumed to retain
unchanged. However,the actual road conditions of the vehicle are complex and constantly changing. Therefore, we fully consider the
impact of the vehicle motion state ( speed, acceleration, etc. ) and road adhesion coefficient on the collision avoidance system, and
propose an adaptive active braking algorithm for collision avoidance that varies with the vehicle’ s motion state. First,the road adhesion
coefficient is estimated online by the extended Kalman filter ( EKF). Then, different TTC thresholds are obtained according to the
estimated road adhesion coefficient and different driving conditions: early warning state TTCw, emergency braking state TTCe, and
different control strategies are designed according to different thresholds. Finally, CarSim - Simulink is used for co-simulation. The
simulation shows that the proposed control strategy can effectively improve the performance of intelligent connected car under different
speeds and road adhesion conditions.
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