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Fuzzy Sliding Mode Control for Cornering Performance
Improvement of 4WD HEV
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Abstract: A new Fuzzy sliding mode controller is proposed to improve the cornering performance of the four wheel hybrid vehicles.
The Fuzzy sliding mode control is applied for the control of rear motor and EHB (Electro-Hydraulic Brake) to improve the cornering
performance. The modeling of the automobile is simplified that each of the two wheels is modeled as two degrees of freedom object
and the friction coefficient between the wheel and the ground is assumed to be constant. The output of the Fuzzy sliding mode
algorithm is the direct yaw moment for the rear wheels, which compensates for the slip angle. Through the simulations using
ADAMS and MATLAB Simulink, the cornering performance of the proposed algorithm is compared to the conventional PID to
show the superiority of the proposed algorithm. In the simulation experiments, the J-Turn and single lane change are used for each of
the Fuzzy sliding mode algorithm and PID controller with the optimal gains which are tuned empirically.
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Fig. 1. 4 wheel drive hybrid electric vehicle in construction.
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Table 2. Vehicle specification.

Data of Vehicle
Vehicle mass 2000 kg
Drag Coefficient 0.346 (unitless)
Ambient Air Density 1.23 kg/m’
Gravitational Constant 9.80665 m/s”
Vehicle Frontal Area 1.964 m’
‘Yaw moment of inertia 4000 kg:m”
Distance from c.g. to front axle 1.57m
Distance from c.g. to rear axle 2.0m
Front cornering stiffness 40 000 N/rad
Rear cornering stiffhess 40 000 N/rad
Track width 1.7m
Data of Motor
Front Motor Rear Motor
Rotational Inertia 0.0413 kgm® 0.0126 kgm®
Maximum Speed 6000 rpm 8000 rpm
Rated Power 15kW 20 kW
Maximum Torque 80 Nm
Data of Battery
Total Power 30kW, 6.5Ah
Total Number of Cell 30 module / pack
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Fig. 13. Simulation for J-turn.
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Fig. 14. Simulation results for J-turn.
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2. Single lane change AlZal0|d A1l
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