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Chapter 1: Introductions

ection 1: General concepts (Automation or
Automatization )

1.Control

An Imposed process in order to achieve a
desired purpose.
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i 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.



* Section 1: General concepts

utomatic control system

A control system consisting of interconnected components is
designed to achieve a desired purpose.
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i Section 1. General concepts
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Section 2: History of automatic control theory

Automatic control is a technology science of researching

control laws. It has a fascinating history. Form 1868, as J.C.

Maxwell formulated a mathematical theory of automatic
control, control theory could be divided into four stages:

1.Classical control theory ( Linear control system

2. Modern control theory < Nonlinear control system

3. Large scale system theory | Sampling control system

4. Intelligent control theory
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i Section 2: History of automatic control theory

1.Classical control theory

Research object: Single input single output
control system (S1SO)

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 .



iSection 2. History of automatic control theory

3. Large scale system theory

Large scale system theory iIs 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.
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iSection 2: History of automatic control theory

4.Intelligent control theory

It Is new development control technology based on
artificial intelligence. The guiding Iideology 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.
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| Applications of automatic control theory

Everywhere

Aviation Aerospace
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Section 3: Open- and Closed-loop control systems

1.0pen-loop control system: An Open-loop control system utilizes an
actuating device to control the process directly without using feedback.

The output of the open-loop system has no effect upon the
Features: input signal;

The components needs high precision to improve the
system precision;

The stability is not the key problem.

Control An open-loop control system utilizes an actuating device to
method: control the process directly without feedback. The system
couldn’t give automatic compensation for disturbance and
Open- changes of system parameters. With its simple structure
|00p and low cost, open-loop is still used in some simple
environment, such as vending machine, automatic alarm
control
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Section 3: Open- and Closed-loop control systems

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

x 3. Components:

Controller: The entire devices control the process.
Process: The device, plant or system under control.
Output: the physical guantities 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
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Section 3: Open- and Closed-loop control systems

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

(6)measurement.
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compensation

Measurement
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temperature

Example 1: Temperature control system: automatic control

Objective: the temperature of stove keeps on desired temperature
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i Section 3: Open- and Closed-loop control systems

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

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

s [ hanks!
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