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Robust H_
Suspensions

Integrated Control Strategy of Vehicle and Seat
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Abstract: Based on the integrated models of ‘ vehicle-seat-people’ , an integrated vehicle seat
and suspension robust H_ integrated control strategy was proposed by using linear matrix
inequalities (LMI) technique. An H_ state feedback controller of integrated vehicle seat and
suspension was designed, with the PSD of vertical body acceleration chosen as the controlled
outputs and the limits of dynamic suspension deflection, relative dynamic tire load, and integrated
control force chosen as the constrained outputs. The MATLAB simulation was employed in the
paper, and the simulation results confirm the feasibility and effectiveness. The analysis results
provide a fundamental basis for the study of active control suspension system.
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Fig. 1 Integrated seat and suspension model
of a quarter-car
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Table 1 Parameter values of the proposed
suspension model
ZR(ATT) fH
B BE (m,) 290 kg
MR B4 (m,,) 55 kg
KRR (m,) 59 kg
JAE Ko B B (m ) 15 kg
FREZEE (c,) 1000 N/m/s
JERT AR E (¢, ) 830 N/m/s
AREBHJE (c,) 200 N/m/s
FERWIEE (k,) 190 000 N/m
LS IENE (k) 16 812 N/m
JERRT A ZR M B (k) 31000 N/m
AR (k) 18 000 N/m
JERS B KA BN 1 (F ) 1000 N
TR RNEDN T (F ) 1500 N
JERT B R BIAT AR (S ) 0.06 m
FER IR NITIE(S ) 0.08 m
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Fig. 2 Driver body acceleration for different
control systems
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Fig. 3 Car suspension stroke for different
control systems
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Fig. 4 Car body stroke for different control
systems
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