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ABSTRACT

This thesis presents the design of an analogue speed controller for a dc servomotor with
unknown transfer function. The transfer function is obtained experimentally, using

frequency response techniques.
An approximate expression for the transfer function is obtained from the graphical plot of
the experimental data. Then the Root Locus technique is used to design a controller to

meet the given specifications.

Simulation of the compensated system using MATLAB shows that it is stable. It has a

satisfactory transient response and it improves steady state error.
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CHAPTER |1

INTRODUCTION

The transfer functions of any systems are either known or can be obtained
analyticatly via the kﬁowledge of the systems and their dynamics. If the transfer
function of the system is known, then a number of methods can be used to analyze
the system as well as to design a controlier. In certain cases, the transfer function

of the system may not be known, especially in process industries.

In conventional process controi-systems, many methods are applicable for
predicting and adjusting the system’s performance without resorting to the
knowledge of the system’s transfer function. However in systems where the
classical controlier design technique of root locus or Bode plot is to be employed,
then it is important to obtain the transfer function first before the controiler is

destgned.

There are many techniques to obtain and identify the transfer function of such
systems. One of the techniques that is used to obtain the transfer function of a
continuous system is the frequency response method. Frequency response means

the steady state response of a system to a sinusoidal input (Houpis, 1988).

To obtain the frequency response, the frequency of the input signal should vary
over a certain range and the resulting frequency response is analyzed to obtain its
transfer function. The frequency response is useful in situations where the transfer

functions of some or all of the blocks in a block diagram are unknown.



