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Control compensation methods for hydraulic servo joint

with adaptive-network-based fuzzy inference system
‘ ZHU Xing-long, Zhou Ji-ping
(Institute of Mechanical Engineering, Yangzhou University, Yangzhou Jiangsu 225009, China)

Abstract: Tracking errors occur during the position tracking because the three degrees of freedom (d.o.f.) hydraulic ser-
vo joint is a nonlinear dynamic system with saturation, dead band and stroke coupling. In order to solve this problem, the dynamic
model of the joint is established. A control compensation method with adaptive-network-based fuzzy inference system ( ANFIS)
is presented by comparing the advantages and disadvantages of several control methods in position tracing problem. The method
enables to adjust the alterable gain coefficients by the sample data sets training and self-learning. The position tracking errors,
caused by saturation, dead band and stroke coupling, are eliminated . Simultaneously the accurate position tracking is implemented
by the method even if the control vectors are fluctuating in a large scale . Eventually, the simulation results show that the dynamic
system is steady and the method is feasible.
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1 5|5 (Introduction)
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2 BhE#E B (Dynamic model)
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Fig. 1(b) Schematic diagram
of model
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Fig. 1(a) Solid mode!l
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Fig. 2 Control system block diagram
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3.2 ERHIEAIIKEL(Acquisition of sample data)
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Table 1 Simulation test results on A and K
A/(°) 1 2 3 4 5 10

K 320 20 0.8 0.16 0.08 6.0x 1073
k, 480 30 1.2 0.24 0.12 9,0x10°3
ks 640 40 1.6 0.32 0.16 1.2 x 102

A/(°) 20 30 40 50 60

By 1.5x107 6.0x10™* 3.0x10™* 2.0x10™* 1.0x10™*
By 2.2x100% 9.0x107* 4.5%x10°* 3.0x10™* 1.5x10™*
ks 3.0x10°3 1.2x10°% 6.0x10"* 4.0x10~* 2.0x10~*
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ig. 5 Curves of control variables vs. alterable gain coefficients

3.3 #EH N HI# E (Determination of control rule)
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Fig. 6 Grade of membership function of fuzzy set
4 {HEiX3 (Simulation test)
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Fig. 7 System response under step inputs
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Fig. 8 System response under square wave inputs
5 £5i2(Conclusion)
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