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Abstract: The forward collision warning system (FCWS) has often been facing such practical
problems as false warning or warning omission and poor acceptance by drivers, so an adaptive
safety assistance algorithm for longitudinal collision avoidance is presented and a driver following
habit characteristic model based on back propagation (BP) neural network is established in this
paper. The inputs of this closed-loop model include the velocity and acceleration of preceding car,
the velocity of following car, the environmental luminance, the tire-road friction coefficient, and
the emergency braking times, and using adaptive learning rate method based on momentum

gradient descent to train this network model, the desired acceleration of following car can be
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predicted. The predictive performance of this BP network model is improved by introducing the
idea of feature clustering algorithm. Meanwhile, three typical driving groups, mainly composed
of radical, cautious, and novice groups, are designed, whose behavior is characterized by braking
depth, desired reciprocal of TTC and emergency response time. By means of learning the driving

behavior of different groups in the process of steady car-following, a nonlinear mapping

established,

corresponding braking behaviors, and accordingly the differential pre-warning can be realized,

relationship of knowledge base is which makes it possible to predict the
which will effectively reduce the probability of false or not timely warning. Detailed simulations
show that the improved BP network can reduce the possibility of local optimum, and it also
improves the network’s convergence rate and the accuracy of prediction. Further, the downward
trend of braking curve of radical and novice groups is steeper than that of cautious groups, and in
addition, the car-following distance of radical groups is relatively shorter, while for the novice
groups it is relatively longer to compensate for the longer response distance. From the simulation
results, it shows that for different driving groups, the proposed model shows good adaptability.

Keywords: active safety; BP neural network; longitudinal collision avoidance; driver behavior
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