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Table 1 ~ Comprehensive value of driving experience

Driving experience
gexp > 3 4 5 6

(years)

Comprehensive
49.8 503 515 618 70 81.5

influence value
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Fig. 1 Logic diagram of vehicle collision avoidance control
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Fig. 2 Schematic diagram of simplified mode
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Table 3 Parameters of vehicle dynamics model

Parameter Parameter
Parameter name

value unit
Vehicle quality 1270 kg
Distance between center of mass and front axle 1015 mm
Distance between center of mass and rear axle 1895 mm
Centroid height 540 mm
Engine power 125 kW
Wheelbase 2910 mm
Air density 1.206 kg/m®
Frontal area 2.2 m?
Coefficient of air resistance 0.3 -
Transmission gear 6 -
Gear ratio 1 -
Main reducer reduction ratio 4.1 -
Transmission efficiency of drive train 0.9 -
Tire rolling radius 325 mm
Tire model 215/55 R17 -
Rolling resistance coefficient 0.02 -
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Fig. 3 Logic diagram of switching between braking force control and throttle opening control
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MULTI-CONDITION SIMULATIONS OF VEHICLE COLLISION
AVOIDANCE CONTROL VIA FUZZY PID ALGORITHM *

He Liuging Yang Chunlin

Pan Yongjun'

(Chongging University , School of Automotive Engineering , State Key Laboratory of Mechanical Transmission, Chongqing

400044 China)

Abstract The vehicle collision avoidance control system is a key active safety configuration. It can work corresponding-

ly to ensure the driving safety when the vehicle encounters an emergency. In this paper, a hierarchical controller based

on the fuzzy and PID algorithms is presented to simulate the vehicle emergency collision avoidance control. A detailed ve-

hicle dynamic model and a driving safety distance model are used for the vehicle safety control. Afterwards, the co-simu-

lation of longitudinal vehicle collision avoidance control with different initial speed conditions is performed. The simula-

tion results show that the vehicle controller based on the fuzzy PID algorithm meets the collision avoidance requirements

in a large range of vehicle speeds.
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