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Fuzzy Control of a Seat Suspension System
with an MR Damper
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Abstract

This paper applies the fuzzy logic controller to a semiactive seat suspension system in order to obtain the
better ride comfort in constraint of specific rattle space. The seat suspension system used for this research is a
scissors-type one with the MR (Magnetic Rheological) fluid damper. Since a seat suspension system with a
driver can not be exactly modeled, it is effective to control with the fuzzy logic controller. The rule was
carefully tuned to effectively reduce the vibration transmitted to a driver. The on-road ride was realized on a
hydraulic excitor and the result shows that the fuzzy controller has reduced the vibration of a seat suspension

system compared to the continuous skyhook controller.
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Fig. 1 Seat suspension system and control scheme
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Fig. 2 Scaled Membership functions
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Table 1. Fuzzy control rule bases

T
SI is -1 S1 is 1
1 2 3 4 5 6 7 8 O 10 11 12
j VB B LB LS S VS VS S LS LB B VB
1 VB| ZE | ZE |[NVS|NVS| NS | NS | NS | NLS[NLB| NB |NVB|NVB
S 2 B|PVS| ZE | ZE |[NVS|NVS| NS | NS | NLS |NLB |NLB| NB |NVB
s 3 LB|PVS|PVS| ZE | ZE |NVS |[NVS|NVS | NLS | NLS |NLB| NB |NVB
4 LS| PS |PVS|PVS| ZE | ZE [NVS|NVS| NS | NLS |NLB |NLB| NB
1 s S| PS PS |PVS|PVS | ZE [NVS|NVS| NS | NS |NLS |NLB | NB
“ 6 VS[PLS|PLS| PS | PVS | PVS NVS |NVS| NS | NLS | NLS
i 7 VS| PLS | PLS| PS | PVS | PVS NVS |NVS| NS | NLS | NLS
3 |8 S| PB | PLB | PLS | PS PS |PVS|PVS | ZE | ZE | NVS|NVS | NS
; L LS| PB |PLB|PLB |PLS| PS |PVS|PVS | PVS| ZE | ZE | NVS | NVS
S 10 LB{PVB| PB | PLB | PLS | PLS | PS PS | PVS | PVS | ZE | ZE | NVS
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