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Abstract: Vehicle active collision avoidance technology can effectively reduce the risk of injury in sudden
pedestrian interference accidents by changing the vehicle’s motion state, and has become a research hotspot
in the field of active safety. This paper aims to reduce pedestrian head injury and proposes an intelligent
vehicle compound braking collision avoidance control strategy and optimization method based on cosine
curves. An optimization framework was constructed through the joint simulation of ISIGHT and MADY-
MO and genetic algorithm to optimize the frequency, amplitude and phase parameters of the intelligent
vehicle’s cosine braking curve. Taking a passenger car-pedestrian collision accident as an example, the in-
fluence laws of three collision avoidance strategies, namely vehicle compound complete braking, initial
compound cosine braking and optimized compound control braking, on three indicators, namely pedestrian
head HIC value, peak acceleration of head contact with vehicle and ground, were compared and analyzed.
The research finds that when the pedestrian is located in the middle and left front of the vehicle, changing
the amplitude and frequency of the compound control braking strategy will have a positive impact on the
peak acceleration of head contact with the ground and HIC. Compared the vehicle emergency braking
strategy optimization method constructed in this paper with the initial cosine braking scheme and the vehi-
cle complete braking scheme, the pedestrian head HIC value was reduced by 8. 54% and 32. 65% , respec-
tively, effectively achieving pedestrian head collision injury protection. The method proposed in this paper
can provide theoretical and engineering references for the design of L2-level and above vehicle auxiliary
driving functions, and the development of vehicle active control strategies aimed at pedestrian protection.

Key words: emergency braking of vehicles; pedestrian head injury; braking strategy optimization
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