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ABSTRACT

The design of a self-tuning controller (STC) based on pole placement is proposed in
this paper. The slowly varying process parameters are identified using the recursive
lease squares estimation method. The objective is to change the controller setting
based on the system parameters that have been estimated when changes occur in the
systems. Many techniques can be applied in the controller deéign. However, in this
paper the pole placement method is utilised. The analysis of the controller is done
through simulation using MATLAB. However in the design of the estimator, QBasic
was used. It is shown the pole-zero controller gives good response. Similarly, the
recursive least squares estimator provides a reasonable estimates of the systems

parameters.
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1.0

CHAPTER 1

INTRODUCTION

Control systems are an integral part of modemn society. A control system
consists of subsystems and processes or, plants assembled for the purpose of
meeting a certain specific objectives. These objectives can be spelled out
directly in time domain, indirectly in frequency domain, and sometimes based

on some optimal objectives to minimise error or cost.

Almost all control systems that are in used today are closed loop. One of the
advantages of such conirol system is the ability to reduce the error from
disturbances. The closed loop system compensates for disturbance by
measuring the input response, feeding that measurement back through a
feedback path and comparing that response to the input at the summing
junction. If there is any differences between the two responses, the system
drives the plant, via the actuating signal, to make a correction. If there is no
difference, the system does not drive the plant, since the plant is aiready the
desired response. Hence, closed loop system have the obvious advantages of
greater accuracy than open loop system. Transient response and steady state
error can be controlled more conveniently and with greater flexibility in closed
loop systems, often by a simple adjustment of gain amplification in the loop,

and sometimes by designing the controller or compensator.

A linear time invariant system can be represented by 2 transfer function, where
a controller can be designed to meet the specific tasks. If the specifications are
in time domain, the root locus method can be used. If the specifications are in
frequency domain then the Bode plot method can be applied. However, these
methods are based on trial and error and assuming the plant parameters to be
fixed. If there is any changes to the plant parameters, the objectives will not be
met. The controllers can be retuned if the new plant parameters are known.



