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Disturbance Observer based Feedback Linearization Control
for Electro-Hydraulic Servo Systems
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Abstract - We propose a disturbance observer(DOB) based feedback linearization control to improve position tracking
performance in the presence of disturbance. The proposed method consists of a disturbance observer and a feedback
linearization controller. The disturbance observer is designed to estimate the load force disturbance in electro-hydraulic
systems. An auxiliary state variable is proposed in order to avoid amplification of the measurement noises in the disturbance
observer. Using the estimated disturbance enables the Electro-hydraulic servo systems(EHS) dynamics to be changed into
feedback linearization from. In order to compensate for the disturbance and to track the desired position, the feedback
linearization based controller is proposed. The proposed method has a simple structure which can easily be implemented in
practice. As a result, the proposed method improves the position tracking performance in the presence of disturbance. Its

performance is validated via simulations.
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Fig. 1 The structure of an electro-hydraulic servo system
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Table 1 EHS and Controller Parameters

M 2 A
M=10 kg K=50 N/m
B=1000 Ns/m G =06

A,=4812x10""m’

B, =1.8x10°N/m?

V, =6.2x10"°m?

G, =2.48815x10""* m*/Ns

G, =1.666>x10"“m’/Ns

w=52x10"" m

p=2840 kg/m? k,=1.33x10">m/mA
P, =12.0x10° N/m? 1, =150
k, = 1.5696 < 10" k, =3.3x10°
ky = 1.576 > 10° k; =660
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—FL |
FL w/ DOB
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Time [sec]
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Fig. 3 Position tracking performance of the Case 1(PID),
Case 2(FL), and proposed method (FL w/ DOB)
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