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Abstract :

This paper analyzes braking performance of ABS with Sliding Mode Controller, which is designed in this

research and compared with that of acommercial ABS-ECU only. HILS system for this paper has an existing hydraulic
brake line with an ECU of commercial passenger vehicle and it is designed to be cooperated with Sliding Mode
Controller and hydraulic line. This paper shows the simulation results to meet the target slip ratio on the various road
conditions and displays the performance with Sliding Mode Controller has an improvement than a commercial ABS.
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Nomenclature
A : area of master cylinder (m?)
fr : rolling resistance coefficient
Fo : aerodynamic drag force (N)
lw : moment of inertia of wheel (kgm’)
Tb - brake torque (Nm)
Ti  tire tractive torque (Nm)
Trol : tire rolling resistance torque (Nm)
Teng : output torque of transmission (Nm)
Ry : wheel radius (m)
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 pressure of amaster cylinder by the driver (N/nf)
: pressure at previous sampling step (N/mf)

: desired tire dlip ratio

:tiredlip ratio

: wheel angular velocity (rad/sec)

: wheel angle (radian)

: thickness of boundary layer

Subscripts

: Brake
: Tire
: Longitudinal, Lateral, Normal
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Table 1 CarSim I/O configuration
Variables

Input Brake pressure
Vehicle speed

Vehicle acceleration
Rotational wheel speed
Output Slip ratio

Pitch

Tire normal force

Tire longitudinal force
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