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Master-slave Position Controller of Electron-hydraulic Servo Telerobot
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(College of Mechanical Science and Engineering , Jilin University, Changchun 130025, China)

Zhao Dingxuan Feng Ruyang

Abstract

To eliminate the errors of cylinders’ dynamic output positions of master side and the influence of
random disturbance of slave side, disturbance state observer optimal control and robust dynamic
compensate PD feedback control algorithm was presented for master-slave side, which is aiming at the
nonlinearity and uncertainty of master-slave position control in the electro-hydraulic servo telerobot.
A linear quadratic with disturbance observer and a dynamic robust compensator position controller were
developed. Simulation and experimental results were given to demonstrate the availability of the
proposed algorithm. The experimental results show that the designed controllers both improve position
tracking precision for master-slave side and possess of good adaptive ability and robustness in existence

of out side disturbance, enhances the operation of electro-hydraulic servo telerobot with force feedback.

Key words  Electro-hydraulic servo, Bilateral servo control, Position controller, State observer,
Robust control
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Fig.1 Six DOF tele-operation master side manipulator
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Fig.2 Simulink structure of quadratic control

with disturbance observer



%6 TS 45 RGBSR PN N - B T4 191
20r1 O
B a)=[0G) NI, -] ©

z e H3(5) .(6)1%
£ 1 AR T netongad g O D(s)y(s) = N(s)u(s)=0
g =i w(s)=ui(s)+Auy(s)

s TIEh T 38 (6) , TN P 7% oK

—-— 355 —— 65 Aul(s) 1
0 n 1.0 15 Wau(s) = q(s) :7N(5):71
B3 BT THI 2T 6 G 54 P(s)=[D(s) -N(s)]=

Fig.3 Response before applying disturbance observer

1.5

=)

o
n

ERLAE B R

0 0..5 l.‘O 1..5
T/s

B4 YOGS 6 AR IR N

Fig.4 Response after applying disturbance observer
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Fig.5 Schematic diagram of return-to-zero factor
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Fig.6  Simulink structure of dynamic robust

compensator position controller
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Fig.7 Random compensation of structure disturbance
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Fig.8 Nonlinear compensation of structure disturbance
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Fig.9 Schematic diagram of bilateral servo control strategy
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Fig. 11 Response curves of slave side in spring load
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