BREHELEE 954K EFEMAEGRLE pp.273~277

SHZ-AIYE A3 2L o) %

s

FYA 2 25 0]

(Active vibration isolation of a hydraulic system using the hetero-synaptic neural network)

3 T, 2 SSHEYFH )
M. S. Cheong. D. W. Cho* ( POSTECH )
ABSTRACT

Many hydraulic components have nonlinearities to some extent. These nonlinearities often cause the time delay. thus
degrading the performance of the hydraulic control systems and making it difficult to model them. In this paper, a new
vibration isolation control algorithm that eliminates the necessity of a sophiscated modeling of hydraulic system was proposed.
The algorithm is a hybrid type control shcheme consisting of a linear controller and a hetero-synaptic neural network controller.
Using this control scheme, simulations and experiments were performed for 1 DOF(Degree of freedom) and 2 DOF vibration
isolation. The hybrid type control algorithm can isolate the base vibration signifcantly rather than linear control algorithm. And
from the weights in hetero-synaptic neural network, we can get the 2nd equivalent differential model of the hydraulic control
system with on-line control operation. This equivalent model provides us with much information, such as stability and the

characteristics of the control system.
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Fig. 1 Schematic diagram of the control system with neural

network
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Fig. 2 Activation function of a neural network.

(a) Sigmoid function, (b) Linear function.
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Fig. 3 A schematic diagram of the neural network
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Aa(k)=n* f(k)*x(k)
Ab(k)=nx* f(k)* (k)
Ac(k)=mn* f(k)*x(k)
Aa’(k)=n* f (k)* (k)
Ab(k)=mn* f(k)*y(k)
Ac’(k)=n* [ (k)*y(k)
Ad(k)=mp* f (k)* sign(x(k))
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a’(k—1)3(k)+b"(k=1)y(k)+c"(k=1)y(k)
+d sign(x’(k)) = f.(k)
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Fig. 4 A schematic diagram of the 1 DOF system.
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Fig. 5 A schematic diagram of the 2 DOF system.
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