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Section 1.1 Introduction

AT o Comparison > Controller —>  Process » Output
response
FIGURE 1.3 y
Closed-loop
feedback control
system (with Measurement [«
feedback).

In contrast to an open-loop control system, a closed-loop control system utilizes
an additional measure of the actual output to compare the actual output with the
desired output response. The measure of the output is called the feedback signal. A
simple closed-loop feedback control system is shown in Figure 1.3. A feedback con-
trol system is a control system that tends to maintain a prescribed relationship of
one system variable to another by comparing functions of these variables and using
the difference as a means of control,

A feedback control system often uses a function of a prescribed relationship be-
tween the output and reference input to control the process. Often the difference be-
tween the output of the process under control and the reference input is amplified
and used to control the process so that the difference is continually reduced. The
feedback concept has been the foundation for control system analysis and design.

A closed-loop control system uses a measurement of the output and feedback of
this signal to compare it with the desired output (reference or command).

Due to the increasing complexity of the system under control and the interest in
achieving optimum performance, the importance of control system engineering has
grown in the past decade. Furthermore, as the systems become more complex, the in-
terrelationship of many controlled variables must be considered in the control scheme.
A block diagram depicting a multivariable control system is shown in Figure 1.4.

A common example of an open-loop control system is an electric toaster in the
kitchen. An example of a closed-loop control system is a person steering an auto-
mobile (assuming his or her eyes are open) by looking at the auto’s location on the
road and making the appropriate adjustments.

The introduction of feedback enables us to control a desired output and can im-
PTove accuracy, but it requires attention to the issue of stability of response.

Desired ———p| — >
output =————»!  Controller > Process —» Output
résponse =————=—p| > . variables
YW W ———————
FIGURE 1.4 <
Multivariable Measurement |<¢—
control system. <
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