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Abstract : In this paper, the Takagi-Sugeno (T-S) fuzzy observer is proposed to estimate the relative velocity of

magnetorheological (MR) damper. MR damper has highly nonlinear dynamics therefore the linear observer design method

cannot be adopted. Therefore, T-S modeling technique such as sector nonlinearity is used to design T-S fuzzy model. The T-S

model is developed from the experimental dataset. This paper uses two MR damper models. First, the phenomenological model

is used as a plant. This model is used to build the damper force for vehicle simulator Carsim. Next, the bouc-wen model is used

to design T-S fuzzy observer. This paper proposes T-S fuzzy observer which has unmeasured premise variables. To verify the

stability of this observer, Lyapunov stability theorem is used. The proposed observer is verified to vehicle simulator Carsim and

Matlab/Simulink. Consequently, this paper proposed the relative velocity estimator which has robustness to unknown road input.

Key words : Takagi-Sugeno Fuzzy(T-S 3 #|), Magnetorheological damper(MR %4 3), Suspension relative velocity(*] 2%
A 744 %), Unknown premise variable(Z #l| ' %), T-S fuzzy observer(T-S A F77])

Nomenclature

m, : sprung mass, kg

m, :unsprung mass, kg
ZS

: sprung mass position, m

Z, :unsprung mass position, m

Z, :road position, m
k, :suspension spring rate, N/m
k. tire vertical stiffness, N/m

17 : MR damper control bandwidth, rad/s
i :current, A
u

: control input, A
LME
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Fig. 1 Phenomenological model concept
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Fig. 2 Parameter estimation result
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Table 1 Simulation scenarios
Velocity Road Type
Case 1 35km/h Wavy Road
Case 2 30km/h Speed Bump
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