Journal of Control, Automation and Systems Engineering, Vol. 7, No. 6, June, 2001 509

w2-1HX| Ho|7|E ol&

ot FetMHAIAR ] FXH of

A Tracking Control of the Hydraulic Servo System Using the
Neuro—-Fuzzy Controller

=

-1
g = /L-L (<]}

=9, 2ol 4

(Geun-Seok Park, Jun-Young Lim, and E-Sok Kang)

Abstract

. To deal with non-linearities and time-varying characteristics of hydraulic systems, in this paper,

the neuro-fuzzy controller has been introduced. This controiler does not require an accurate mathematical model

for the nonlinear factor. In order to solve general fuzzy inference problems, the input membership function and
fuzzy reasoning rules are used for determining the controller parameters. These parameters are determined by
using the learning algorithm. The control performance of the neuro-fuzzy controller is evaluated through a
series of experiments for the various types of inputs while applying disturbances to the hydraulic system. The
performance of this controller was compared with those of PID and PD controllers. From these results, We
observe be said that the position tracking performance of the neuro-fuzzy is better than those of PID and FPD

controllers.
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Fig. 1. Schematic circuit of the hydraulic system.
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Learning rate Iteration Object function

(7) number (E)
0.001 41 7.056
0.003 33 6.943
0.005 23 6.927
0.007 13 7.127
0.01 7 6.826
0.02 5 6.979
0.03 ) 7.157
0.05 3 7.133
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Table 3. Learning result for the fuzzy reasoning
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Fig. 7. Hydraulic servo system.
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Table 4. System parameters.

Component Characteristics Description
Load cell Rated capacity 2 tf
Indicator Analog output 0~10 V
Pressure sensor Pressure range 0~100 bar
Linear :
potentiometer Electric stroke 508 mm
Double rod
cylinder 1569 [ cm?)

. 19.63
Effective | extending [ 2]
Single rod area em
cylinder 1569
retracting I C;'nZ]
Servo valve MOOG J076-101
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Fig. 11. Experimental result(with disturbance).
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