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Research on Feedforward Compensation Control Strategy of Electro-hydraulic

Servo System for Underwater Manipulator
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Abstract: It analyzed an electro-hydraulic servo system of typical high-performance underwater manipulator and established
mathematical models of the electro-hydraulic servo system when taking Titan-4 7-function manipulator of Schilling company as an
example. According to the working characteristics of the underwater manipulator, by using the three-state control technology widely used
in seismic simulation shaking table for reference, a servo control strategy was designed which adopts the method of PID and feed-forward
compensation control to achieve fast response and high precision control effect. Matlab/Simulink simulation results show that the feed-
forward compensation control algorithm based on the three-state control technology can effectively improve response speed of the system
and expand operation ability of the manipulator in complex underwater environment.
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Fig. 1 Titan-4 underwater manipulator
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Tab.1 Main parameters of the Titan-4 manipulator .
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Fig. 2 System composition of Titan-4 underwater manipulator

BT AR EE 4 D RE 3= AR AR 42 8l R AR IR
JRFEOR AN BT | MR RS AR eR% 6 4~ A h X
DRI L — Ao (K 3) .

5

E¥ TR SR

ek 2

R b

il B B
ikt {3z D

B 3 Titan 4 /K F AU T 2 L%,

Fig. 3 Structure composition of Titan-4 underwater manipulator
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Fig. 4 Hydraulic schematic diagram of Titan-4 underwater manipulatorm
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Fig. 6 Principle of the closed-loop control for electro-hydraulic
servo system
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Fig. 7 Principle of servo valve controlled symmetrical cylinder
power mechanism
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Fig.9 Schematic diagram of servo valve system
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Fig. 11 Schematic diagram of the 3-state controller
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