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Overlapping Decentralized Robust EA Control Design
for an Active Suspension System of a Full Car Model

Yong Ha Jung*, Jaec Weon Choi**

ABSTRACT

An overlapping decentralized robust EA(eigenstructure assignment) controller is designed for an active
suspension system of a vehicle based on a full car model with 7-degree of freedom. Using overlapping
decomposition, the full car mode! is decentralized by two half car models. For each half car model, an effective
and disturbance suppressible controller can be obtained by assigning appropriately a left eigenstructure of the
system. The performance of the proposed overlapping decentralized robust EA controller is compared with that of
a conventional centralized EA controller through computer simulations.

Key Words : Active suspension(’F% #7174 %]), Overlapping decentralized control(55 2Falo]), Robust
eigenstructure assignment(ZA I-FF3 A A), Full car model( A A}Mg =)
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Fig. 1 Schematic diagram of a full car model
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Table 1 Parameters of the full

car model used

Parameters(Symbols) Values
Sprung mass( m,) 1460 kg
Front unsprung mass ( ) 40 kg
Rear unsprung mass (m,) 35.5 kg
Roll moment of inertia of the )
sprung mass( ;) 460 kg - m
Pitch moment of inertia of the .

2460 kg -m°®
sprung mass( /)
Front suspension damping rate

P ping 1290 N - s/m

( Cf)
Rear suspension damping rate

1620 N -s/m
(¢
Front suspension stiffness( &) 19960 N/m
Rear suspension stiffness( &,) 17500 N/m

Front anti-roll-bar stiffness( &,

19200 N - rad/m

Rear anti-roll-bar stiffness( &,,)

9600 N - rad/m

Front and rear tire stiffness

the rear axle(/,)

175500
(ko ko) N/m
Half the distance between the
front wheels( ¢) 0.761 m
Half the distance between the

0.755 m
rear wheels( ¢,)
Distance between the c.g. and

1.011 m
the front axle( /)
Distance between the c.g. and

1.803 m
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