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Table 1  Parameters of vehicle dynamics model

Parameter Mark Value
Sprung mass/kg m 1650
Tread/m d 1.36
Wheelbase /m L 3.05
Distance from center of mass to front axle /m a 1.4
Distance from center of mass to rear axle /m b 1.65
Yaw inertia’kg+ m? A 3234
Front axle cornering stiffness /(N/rad) C -62618
Rear axle cornering stiffness /(N/rad) C, -110185
Vehicle speed/(km/h) u 90
Road adhesion coefficient " 0.4
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Fig.1  Linear two-degree-of-freedom model
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Table 3  Brake wheel control rules

d Aw Driving state Brake wheel
3>0 Aw>0 Oversteer Right front wheel
3>0 Aw<0 Understeer Left rear wheel
8<0 Aw>0 Understeer Right rear wheel
8<0 Aw<0 Oversteer Left front wheel
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MULTI-CONDITION CO-SIMULATIONS OF VEHICLE
STABILITY CONTROL VIA FUZZY PID ALGORITHM *

Nie Xiaobo Xiong Yue Pan Yongjun'
(School of Automotive Engineering/State Key Laboratory of Mechanical Transmission , Chongqing University ,
Chongqing 400044, China)

Abstract The vehicle electronic stability program (ESP) is a critical active safety configuration. It can work corre-
spondingly to ensure the driving stability when the vehicle corners with high speeds. It is necessary to compare and im-
prove the stability control algorithm to evaluate and enhance the vehicle stability in different conditions. In this paper,
traditional and fuzzy PID algorithms are presented to simulate the vehicle high speed cornering. A vehicle dynamic mod-
el built up Carsim is used for the vehicle stability control. The lateral displacement, vehicle side slip angle, yaw rate and
lateral acceleration are selected as parameters for stability evaluations. Afterwards, the co-simulation of vehicle stability
control in double shifting, sine and angle step conditions are performed. The simulation results show that the fuzzy PID
algorithm based vehicle controller employing the fuzzy PID algorithm meets the stability requirements in different condi-

tions.

Key words vehicle dynamics, braking safety, vehicle stability control,  fuzzy PID algorithm, co-simulation
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