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1.1 Conventional and Intelligent Control

The control of highly complex, nonlinear and distributed time varying systems although
approached through conventional methods may give desired performances, but in the absence of
a detailed accurate model, the trend is towards intelligent control. Conventional control methods
have evolved as early as around 3" century B.C. when Greek Kitesibios in Alexandria Egypt
invented water clock, the first feedback device. James Watt introduced fly ball governor in 1769
to regulate the speed of the steam engine vehicles [1]. The first mathematical model and it’s
usefulness to describe plant behavior is attributed to J. C. Maxwell in 1868. Since then state
space analysis, frequency domain method, Laplace Transform and several other techniques
assisting control theory came into active use followed by establishment of optimal control, robust
control, stochastic control, hierarchical control, adaptive control and intelligent control

methodologies.

Conventional control systems are designed and developed using mathematical models described
by discrete event system models and/ or differential/difference equations. These models are
usually valid under several assumptions and may not be accurate to describe many important
aspects of the behavior of dynamic systems. Increasing the complexity of the mathematical
model adversely affects the performance of the control algorithms. Fixed robust feedback
controllers can only approximate the plant behavior in the neighborhood of an operating point.
Wider operating range with higher degree of autonomy is possible with adaptive controllers.
With the requirement of a still greater degree of autonomy the focus shifts naturally towards

intelligent controllers under the validity of situations like:
There are problems when the plant can not be described by mathematical frameworks.

1. There is a need to sense the environment and to deal with significant uncertainties, un-
modeled and unanticipated changes in the plant or surroundings.

2. Use of strategic decision making with high degree of autonomy and intelligence

3. Need to generate control action for a complex system over an extended period of time
without external intervention and in the face of drastic changes of operating conditions.

4. The controller has to cope with large amount of data, fault diagnosis, alarm systems and

control reconfiguration.



