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VIBRATION ANALYSIS OF FULL VEHICLE 8-DOF SYSTEM

BASED ON LQG CONTROL

* . .
PENG Shan-shan , YIN Zong-jun ,YE Liang-long , LI Meng-nan
(Anhui Institute of Information Technology, Wuhu, Anhui 241000, China )

Abstract: Based on active suspension control, the addition of active seat control is taken into account to the full

vehicle 8-DOF system.

the LQG controller of automobile active suspension is designed. Based on the Matlab

simulation platform, dynamic response of the optimal control strategy is simulated and verified in terms of the

dynamic model of person-chair system. Simulation results show that the jumping performance of the center of

mass and the center of mass of the human chair system is improved by reducing the dynamic displacement

performance of each wheel. From the point of view of control efficiency, the optimal controller can satisfy the

requirements of suspension performance under various driving conditions, and promote the ride comfort of the

vehicle.

Key words: 8-DOF system; filtered white noise method; optimal control; vibration analysis
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MATA N3k 3 /rad-s™ 0.0476/0.5766 0.0430/0.5247 9.77/9.00 0.0584/0.6327 0.0535/0.5854 8.29/7.47
ARFACD £ 198 Frad-s 0.0423/0.4927 0.0099/0.1129 76.52/77.09 0.0571/0.5758 0.0165/0.1746 71.14/69.67

JE AT B S /m 0.0004/0.0053 0.0004/0.0055 —-3.25/-4.42 0.0005/0.0059 0.0006/0.0063 —7.34/-6.66

JeJE B K im 0.0006/0.0064 0.0006/0.0065 ~1.52/-1.28 0.0006/0.0067 0.0006/0.0067 0.11/0.14

TR AN K m 0.0007/0.0081 0.0007/0.0082 -0.47/1.22 0.0008/0.0087 0.0008/0.0088 -1.29/-1.04

A ERe A B m 0.0002/0.0021 0.0002/0.0022 1.15/0.08 0.0002/0.0023 0.0002/0.0024 —0.28/-3.51

JERTRR LA B /m  0.0014/0.0149 0.0012/0.0132 14.19/11.36 0.0013/0.0154 0.0012/0.0133 10.35/13.65

I Ja ke R A m 0.0010/0.0110 0.0006/0.0074 35.96/32.99 0.0011/0.0121 0.0006/0.0072 41.13/39.94

A7 AT AR LB HE m 0.0010/0.0117 0.0010/0.0117 -1.00/0.56 0.0012/0.0124 0.0012/0.0122 3.30/1.51

A7 J e R B HE m 0.0009/0.0111 0.0005/0.0064 41.47/42.72 0.0011/0.0106 0.0006/0.0062 45.27/40.80
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