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Use CMAC neural network to improve existing missile longitudinal
control system
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Abstract

In this proposal, we will apply the
CMAC neural networks to the missile control
problem, in two different ways:

1. Combining the CMAC neura networks
and the outer loop of the traditional missile
autopilot to inverse the missile dynamics that
contain the inner loop of the autopilot. This
approach is more related to modern nonlinear
control.

2. Integrating the CMAC neural networks
and the original PID outer loop to form a new
outer loop to control the missile dynamics
that contain the inner loop of the autopilot.
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Figure 8 The performance of CMAC control system

Figure9 The relationships between A,¢, A, and Uc.
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In this project we propose away to integrate the
CMAC with existing conventional flight controllers
(CFC) to improve performance. Although we
proposed a transformation on the CFC, no change in
existing CFC design is needed. When the CMAC is
disabled, the CMAC controller (which includes the
CMAC and the CFC) reduces to the original CFC. The
spirit of this research is in maintaining the CFC in its
origina form, so that existing CFC can be readily
employed. And that, built upon the basic stability and
performance provided by the CFC, the effect of the
CMAC can be adjusted by tuning the learning rate
m.

The localy learning property of the CMAC
alows it to quickly approximate nonlinear mapping,
and the generalization property can immediately
convert the learned information into effective control.
These are the reasons the CMAC controller can
quickly improve the performance, particularly during
the transient period. With its learning capability, the
CMAC controller can aso very well dea with
uncertainties and parameter variations.

Even the CFC control system, which our CMAC
control system is built upon, does not have a complete
stability analysis. Nonetheless, the CFC prevails in
traditional missile autopilot. In the future, more in
testing and design can be done about the CMAC
control system we proposed in this work.
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