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MODULE 1: Elementary Concepts of 

Control Systems 

Definition, open loop and closed loop

systems, definitions and examples of

linear, non-linear, time invariant and

time variant, continuous and discrete

control system, block diagram

representation of control systems.
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Control Systems

• A control system manages, commands, directs,

or regulates the behaviour of other devices

or systems using control loops to achieve a

desired result.
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There are two main types of control systems. 

They are as follow:

1. Open-loop control systems

2. Closed-loop control systems
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Open loop systems

A control system in which the control action is 

totally independent of the output of the system 

is called an open-loop control system. 

A manual control system is also an open-loop 

control system.
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Fig. Open-loop control system

Examples:

Electric bulb

Electric hand drier

Volume of the audio system

Automatic washing machine

Clothes drier etc..
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Advantages of open-loop control systems are:

1. Simple in construction and design.

2. Economical.

3. Easy to maintain.

4. Generally stable.

5. Convenient to use as output is difficult to measure.
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Disadvantages of open-loop control systems are:

They are inaccurate.

They are unreliable.

Any change in output cannot be corrected  

automatically.
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Closed loop systems

• Control systems in which the output has an 

effect on the input quantity in such a manner 

that the input quantity will adjust itself based 

on the output generated is called a closed-loop 

control system.

• An open-loop control system can be converted 

into a closed loop control system by providing 

feedback.
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Fig. Closed-loop control system

Examples:

Automatic Electric Iron

Water Level Controller

Air Conditioner etc..
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Advantages of closed-loop control systems are:

1. Closed loop control systems are more accurate even in the 

presence of non-linearity.

2. Highly accurate as any error arising is corrected due to 

the presence of a feedback signal.

3. The bandwidth range is large.

4. Facilitates automation.

5. The sensitivity of the system may be made small to make 

the system more stable.

6. This system is less affected by noise.
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Disadvantages of a closed-loop control systems are:

1. They are costlier.

2. They are complicated to design.

3. Required more maintenance.

4. Feedback leads to an oscillatory response.

5. Overall gain is reduced due to the presence of 

feedback.

6. Stability is the major problem and more care is 

needed to design a stable closed loop system.
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Linear Control Systems

• First we should understand the principle of
superposition.

• The principle of superposition theorem
includes two properties and they are :
Homogeneity: A system is said to be
homogeneous, if we multiply input with some
constant A then the output will also be
multiplied by the same value of constant (i.e.
A).
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• Additivity: Suppose we have a system S and we

are giving the input to this system as a1 for the

first time and we are getting the output as b1

corresponding to input a1. On the second time we

are giving input a2 and correspond to this we are

getting the output as b2.

• Now if we are giving input as a summation of the

previous inputs (i.e. a1 + a2) and corresponding to

this input suppose we are getting the output as (b1

+ b2) then we can say that system S is following

the property of additivity.
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Non-linear Control Systems

• A nonlinear control system as a control
system which does not follow the principle of
homogeneity.
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Time invariant and time variant system
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Continuous and discrete control system
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Block diagram representation of 

control systems
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