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Real-time Approximation of a Hydraulic Servo System Using a
Recurrent Neural Network with 2-D Learning Algorithm

Bong-Ho Jung’, Dong-Hoon Kwak’, Choon-Tae Lee and Jin-Kul Lee"

ABSTRACT

This paper presents the experiments on the approximation of a hydraulic servo system using a real time
recurrent neural networks (RTRN) with time varying weights. In order to verify the effectiveness of the RTRN
algorithm in hydraulic servo system, we design the experimental hydraulic system and implemented the real time
approximation of system output. Experimental results show that approximated output of the RTRN well follows
the position trajectory of the electro-hydraulic servo system. And also it is verified that the 2-D RNN can be
implemented in sampling time even though high sampling frequency experimentally.
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Fig. 1 The architecture graph of a real time recurrent
neural network
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Fig. 2 A flowchart of 2-D recurrent neural network
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Fig. 3 Schematic of electro-hydraulic servo system
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Fig. 4 Schematic diagram of electro-hydraulic position
control system
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Fig. 5 Real-time approximation results with random

initial weight at every time step(iteration

number : 3)
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