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Chapter 1: Introductions
Section 1: General concepts（Automation or

Automatization ）

1.Control
An imposed process in order to achieve a 
desired purpose. 

“Standard definition”

Brain Hand Radiogram
“Actual definition”

Ear

Control process of listening radiogram
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A manual control system for regulating the level of fluid in a tank

Section 1: General concepts
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Desired temperature

furnace

thermometer

gas

mixer
valve

air
operator

Section 1: General concepts
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Section 1: General concepts

2.Automatic Control
Automatic control is using controllers to 
operate some physical quantities (such as: 
temperature, pressure, PH value) of a process
without direct human interventions, and make 
these physical quantities changing in 
accordance with the law.  
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3. Automatic control system
A control system consisting of interconnected components is 

designed to achieve a desired purpose.

Section 1: General concepts

Automatic control system 
of the level of fluid

﹣U

﹢U

Decelerator

Level of 
fluid (H)

Tank

Fluid input

Fluid 
output

Motor

Float
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Gas

Mixer

Air
ValveMotor

Amplifier
UT

Potentiometer

UR

Amplifier

Furnace

Thermocouple 

Section 1: General concepts
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Section 2: History of automatic control theory

1.Classical control theory

2. Modern control theory

3. Large scale system theory

4. Intelligent control theory

Linear control system

Nonlinear control system

Sampling control system

Automatic control is a technology science of researching Automatic control is a technology science of researching 
control laws. It has a fascinating history. Form 1868, as J.C. control laws. It has a fascinating history. Form 1868, as J.C. 
Maxwell formulated a mathematical theory of automatic Maxwell formulated a mathematical theory of automatic 
control, control theory could be divided into four stages:control, control theory could be divided into four stages:
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1.Classical control theory
Research object: Single input single output

control system (SISO)
Such as: regulate the voltage to change the motor 

speed, regulate steering to change direction of 
travel.

2. Modern control theory
Research object: Multiple input Multiple output

control system (MIMO)
Such as: a auto could be consider as a two input 

(steering and throttle) and a two output 
(direction and speed) control system. 

The progress of computer science promotes the 
development of control science .

Section 2: History of automatic control theory



12

3. Large scale system theory
Large scale system theory is a dynamic system 

engineering combining the process control and 
information processing. The research object is 
very complicated.

Such as our bodies. They could be considered as a 
Large scale system theory, including temperature 
control, emotion control, blood components 
control.

Large scale system theory is now in the 
development stage.

Section 2: History of automatic control theory
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4.Intelligent control theory
It is new development control technology based on 

artificial intelligence. The guiding ideology is 
solve these complicated control problems like a 
human being, simulating their thinking and 
solution methods.
Schools: Structure and Function
As a new control field, these are still some 
controversial issues. Now, it receives our great 
attentions for its remarkable capacity of solving 
complicated practical problems.

Section 2: History of automatic control theory
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Applications of automatic control theory
AviationAviation

Process controlProcess control

AerospaceAerospace

Our livesOur lives

Motion controlMotion control

EverywhereEverywhere

Improve 
output and 
reduce costs

Improve 
accuracy 
and 
reliability
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Section 3: Open- and Closed-loop control systems

The output of the open-loop system has no effect upon the 
input signal;
The components needs high precision to improve the 
system precision;
The stability is not the key problem.

1.Open-loop control system: An Open-loop control system utilizes an 
actuating device to control the process directly without using feedback.

Features:

Control
method:

An open-loop control system utilizes an actuating device to 
control the process directly without feedback. The system 
couldn’t give automatic compensation for disturbance and 
changes of system parameters. With its simple structure 
and low cost, open-loop is still used in some simple 
environment, such as vending machine, automatic alarm, 
auto assembly line and so on.

Actuating
device Process

Reference 
input

Output 
variables

Open-
loop 
control 
system
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Closed-loop control system

Open-loop control system
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Section 3: Open- and Closed-loop control systems

The output of the open-loop system affects the input signal;
The precision of components are not strictly required;
The stability is the key problem.

2.Closed-loop control system: a closed-loop control system uses a 
measurement of the output and feedback of this signal to compare it with 
the desired output.

Features:

Control
method:

Feedback control could be divided into two classed: 
positive feedback and negative feedback. Without special 
statement, feedback control means negative feedback.

Actuating
device Process

Reference input Output 
variables

Closed-loop control 
system

Disturbance

-
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Controller: The entire devices control the process.
Process: The device, plant or system under control.
Output: the physical quantities being automatic controlled .
Input: the physical quantities imposed to realize some desired 
function or output.
Disturbance: Any factor affects the output and input in 
regular control process

Section 3: Open- and Closed-loop control systems

Controller Process

Measure 
device

( )R s ( )C s

-

N(s)

3. Components:
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The basic components of a closed-loop control system include: 
(1)comparison; (2)amplifier; (3)actuator; (4)compensation；(5)process; 
(6)measurement.

Amplifier Cascade
compensation

Transformation Actuator Process

Measurement

( )R s ( )C s

Parallel
compensation

- -

Section 3: Open- and Closed-loop control systems
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Example 1: Temperature control system: automatic control

Objective: the temperature of stove keeps on desired temperature

Voltage
amplifier

Power
amplifier Eru

+_
+

_

Stove

Thermocouple

Heating wire

Desired value Electromotor

Reducer

Regulator

220
+

_

Voltage
amplifier

Power
amplifier

Electromotor, 
reducer, regulator

Stove

Thermocouple

_

Actual
temperatureDesired

temperature

Control process
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Example 2: Screwdown device of position 
control system —— automatic control

Section 3: Open- and Closed-loop control systems

On blackboard
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Homework：exercises 1-5, 1-6 

Thanks!
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