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LQG Control for Semi-Active Suspension Systems with Road-Adaptation
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(Hyun-Chul Sohn, Kyung-Tae Hong, and Keum-Shik Hong)

Abstract : A road-adaptive LQG control for the semi-active Macpherson strut suspension system of hydraulic type is investigated. A
new ontrol-oriented model, which incorporates the rotational motion of the unsprung mass, is used for control system design. First,
based on the extended least squares estimation algorithm, a LQG controller adapting to the estimated road characteristics is designed.
With computer simulations, the performance of the proposed LQG-controlled semi-active suspension is compared with that of a non-
adap ive one. The results show better control performance of the proposed system over the compared one.

Keywords : semi-active suspension, new control-oriented model, road variation, extended least squares estimation algorithm, LQG
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Fig. 1. Anew model for the semi-active Macpherson suspension.
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Fig. 2. Schematic of the road-adaptive LQG control for a 1/4-car
model.
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Table 1. Nominal parameter values used in simulations.

Parameters Description Nominal value
mg Sprung mass 453 Kg
m, Unsprung mass 36Kg
kg Coil spring constant 17,658 N/m
k, Tire spring constant 183,887 N/m
Ly Distance from O to A 0.66 m
Ig Distance from O to B 034m
le Length of the control arm 037m
Angle between the y -axis and

o — 74°
OA
Angular displacement of the

&y control arm at a static equilibrium _°
point
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Table 2. Power spectrum density functions of the road input and

shaping filter.
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Fig. 3. Estlmated parameters of the shaping filter.
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variable damper.
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