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Finite Frequency Multi-objective Control of Vehicle Active
Suspension with Road Preview Information

Wang Gang' Chen Changzheng'>  Yu Shenbo'
(1. School of Mechanical Engineering, Shenyang University of Technology, Shenyang 110870, China
2. Liaoning Engineering Center for Vibration and Noise Conirol, Shenyang 110870, China)

Abstract; A finite frequency linear parameter-varying ( LPV) controller design approach with look-ahead
preview measurements was presented, and the proposed approach was applied to a multi-objective control
problem of vehicle active suspension systems with time-varying velocity. Firstly, the Padé approximant
method was used to deal with the preview information, so as to get the augmented system of active
suspension with velocity information in the form of state-space equation. Secondly, the time-varying
velocity was described by a polytope with finite vertices. As human body is fairly sensitive to the car body
vertical acceleration within 4 ~ 8 Hz, and road disturbance happens only within the finite frequency
domain range, the traditional H_ method over the infinite frequency range can not result in the optimum
control plan obviously. The H_ norm of the car body acceleration was used as the performance
optimization index to make it acquire the optimum energy gain attenuation within the concerned frequency
band. In addition, the time-domain constraint conditions were guaranteed as well. The controller, whose
gain matrix depended on the measurement information of the velocity, was designed in the form of linear
matrix inequality (LMI). Finally, a numerical example was used to verify the reliability of the method,
simulation results illustrated the usefulness and advantages of the proposed method and the designed
controller can achieve better comfort than the traditional entire frequency-domain control approach and
ensure that hard constraints are satisfied.
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Fig. 1 1/4 vehicle suspension model
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Fig.4 Bump response of car body acceleration
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Tab.2 Root mean square of body acceleration

FH I Il I
B 0. 004 88 0.005 17 0.011 68
C 0. 009 77 0.010 34 0.023 37
D 0.019 56 0. 020 68 0.046 72
E 0.039 14 0.041 36 0.093 44
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Tab.3 Root mean square of suspension dynamic

stroke ratio

FYP I II I
B 0.014 51 0.017 48 0.012 65
C 0. 029 03 0.034 95 0.025 30
D 0. 058 08 0. 069 90 0.050 61
E 0.116 30 0.139 80 0.101 20

R4 REBEFTHEITR

Tab.4 Root mean square of tire load ratio

Y I I Il
B 0.008 19 0. 006 58 0.003 01
C 0.016 40 0.013 16 0. 006 03
D 0.033 21 0.026 34 0.012 05
E 0. 068 86 0. 052 65 0.024 09
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