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ABSTRACT

This project implements an alternative control method on non-linear systems. The original NARMA system
is approximated using its first order Taylor approximation around the input, resulting in multiple NARMA-
L2 systems that each operates on a different part of the operating range. Each of the NARMA-L2 system
can be modelled by training Multilayer Perceptrons with the appropriate data. A switching controller that
minimizes the designed cost function can then be used to achieve control of the system, without the
problem of the "curse of dimensionality" that common piecewise affine models have when the regressor
space is high. Simulation studies shows that the controller can be effectively used when the number of
NARMA-L2 models are high enough. The project then further extends into multiple-input and multiple-
output systems. The boundaries where the solution of the cost function might reside when the constraints
are exceeded are narrowed down and clearly defined. Simulation studies are then conducted, which
demonstrated the effectiveness of this controller at following a desired set of outputs. However, the effort
required for higher dimension systems is high, and might not be feasible.
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