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On the Improvement of the Control Performance
by Using a Neural Network Compensator
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Abstract

The effect of utilizing a neural network (/N.N.) compensator on the simultaneous control perfor-
mance in a multi-degree-of-freedom mechanical system is investigated using a cantilevered-beam
vibration system, a crane system having a motor-driven cart suspended by a single pendulum, and an
inverted pendulum one. A 3-layer-type neural network compensator is used together with a
model-based controller such as a L& controller and an //® one. Both from aspects of simulation and
experiment, it is found that the robust active damping due to the N.N. compensator is obtained as
SDCrax=~0.14, and also that the improvement of robustness against parameter variations and
disturbances can be seen on the simultaneous control between the mechanical position and residual

vibrations.

Key Words: :motion control, neural network compensator, L& controller, H* controller, Robust-

ness, vibration control, active vibration damping, simultaneous control
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Schematic illustration for an active vib-

ration control system
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Fig.3 Structure of a 3-layer-neural network based
on the learning mechanism having J=e"e/2
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Fig.5 Model-based feedback control system connected
with a N.N. compensator
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Fig.6 Simulated vibration waveforms under the
conditions of free oscillation (a), a LQ controller
(b), a N.N. one ((c)—(d)), and an H* one (f)
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Fig.8 Real system control via L& controller
(a) Nominal parameter system m=2.9[kg]
(b) Variation parameter system m+dm=3.4[ke]
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Fig.9 Real system control via N.N. controller
(a) Nominal parameter system m=2.9[kg]
(b) Variation parameter system m+dm=3.4[ke]
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Fig.11 Amplitude-dependent active damping capacity
(SDC) via a LQ controller
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Fig.12 Amplitude-dependent active damping capacity
(SDC) via LQ+ N.N. controller
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