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Abstract: In this study, an extended-state-observer (ESO) based non-linear servo control is introduced for an
electro-hydrostatic actuator (EHA). Almost hydraulic systems not only are highly non-linear system that has
mismatched uncertainties and external disturbances, but also can not measure some states. ESO that only use an
output signal can be used to compensate these uncertainties and estimate unmeasurable states. To improve the
position tracking performance, the barrier Lyapunov function (BLF) that can guarantee an output tolerance is
introduced for the position tracking error signal of back stepping control procedures. Finally, the proposed servo

control is compared with the proportional-integral (PI) control.

715 MY Kyoqr o coefficient of leakage, [m*s]
b, : stiffness of load, [N/m]
M : mass of cylinder rod, [kg] by, by : friction coefficients, [N/(m/s)]
Q1 @y» ¢ flow rate of pump, [m’s] F;, : external disturbance, [N]
Q,, @, : flow rate of each chamber, [m%s] u : control input signal, [V]
Qr1, @y : flow rate of relief valve, [m’s] x : displacement of the cylinder, [m]
Qa» Quy : residual flow rate, [m'/s] x : velocity of the cylinder, [m/s]
Py, P, : pressure of each chamber, [N/m’] x : acceleration of the cylinder, [m/s’]
Ay, A, : head and rod area, [m2] Ty, Ty, Ty, T, © state variables
B, : effective bulk modulus, [N/m’] T, Ty, Ty L, : estimated state variables

: : 3
D, : pump displacement, [m’/rev]

k, : gain of motor driver, [rev/V] 1. M 2
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