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Torque Control of a Flexible Beam Using Neuro-Based Adaptive Control

Bing Hong Xu*, Toshio Tsusr* and Makoto KANEKO*

This paper presents a Neuro-Based Adaptive Control (NBAC) for torque control of a flexible beam with struc-
tural uncertainties. In the NBAC scheme, a neural network is connected in parallel with a linearized plant model,
so that the neural network can be expected to identify the uncertainties included in the controlled plant. At the
same time, the neural network works as an adaptive controller that can compensate effects of the unknown part
of the plant. In this paper, the NBAC is applied to a torque control of a flexible beam that includes linear and
nonlinear structural uncertainties caused by a contact force, a frictional force, shape and material of the beam,
and so on. The comparison of the experimental results under the NBAC and other control methods illustrates

the effectiveness and applicability of the NBAC.

Key Words: neural network, adaptive control, torque control of a flexible beam, stability analysis, linear and

nonlinear uncertainties.
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Actuator

Fig.1 Flexible beam in contact with a fixed object
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Fig.2 Block diagram of the NBAC scheme
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Fig. 12 Block diagrams of the adaptive control system using
neural networks
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Fig. 13 Comparison of the learning history
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Fig. 14 Change of the control performance with the initial
weights on NN
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