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Active Roll Control Based on Predictive Control

* Soomin Hwang and Youngjin Park
Center for Noise and Vibration Control (NOVIC)
Department of Mechanical Engineering. KAIST

ABSTRACT

Active roll control can improve handling and ride comfort.
*. Dynamic charactersitics of the hydraulic actuators for active
suspension, which can be modeled as the 1'st order time lag
system, hinders the performance improvement. To overcome
this shortcoming a predictive controller is designed based on 3
d.o.f. linear vehicle handling model. The effect of this
controller is studied through the simulation based on 10 d.o.f.
nonlinear vehicle model and the results is compared to that of
feedforward controller which uses lateral acceleration as

control signal.
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<AL >

a : Distance from vehicle CG to front axle

b :Distance from vehicel CG to rear axle

e :Distance from vehicle CG to roll axis

Iz :Roll moment of inertia I; :Yaw moment of inertia
u  : Vehicle forward velocity

F cam: Fronl camber thrust per unit roll

R cem :Rear camber thrust per unit roll

v :Side slip velocity r :Yawrate

¢ :Roll angle of sprung mass

p :Roll angular velocity of sprung mass

8§  :Stecring whecl angle € : Roll steer coefficient
KSR : Steering wheel angle/front wheel steer angle

Min : Anti-roll moment

M : Vehicle total mass M, : Sprung mass

tr  : Front track tr  :Rear track

o Tire side slip angle Ca : Tirc lateral stiffness
FRS : Front roll stiffness RRS : Rear roll stiffness

FRD :Front roll damping RRD: Rear roll damping
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