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Reading Material

In our daily life we encounter and experience a variety of dynamic phenomena, The
environment we live in is constantly changing, We use many machines and processes that

have been developed by humans over the years. To maximize the benefits, some aspects of
the machines and processes and the environment we live in will have to be controlled in
some desired way. Feedback control is an effective way of achieving the desired control.

Control systems are what make machines and processes function as intended. They
control action.

are most often based on the principle of feedback whereby the signal to be controlled is

compared to a desired reference signal and the discrepancy used to compute corrective
appropriate hardware called the controller.

These signal processing tasks are implemented through the use of

Every engineering discipline has its own language—concepts, symbols, and words—
that engineers in that field use to express ideas.

fundamental language of control system technology, illustrates the key principle of
control systems.

This chapter introduces you to the
feedback control, and describes the general approach to designing and building feedback

This course emphasizes the centrality of information processing and control in
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automatic control systems, introduces the various facets of control system technology. and

covers basic system analysis and design methodology as applied to feedback control systems.
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C1 B 3l ] 5 G 00 B4 J5 2 K 21
O AahEH RGN L

O ] R A E R

O #E#REM BTk

[ MATLAB fEA & it i

Q} A RN E RS

BATEBAC A TEERKEE LEKE T AN ZITHERSE. 5K EANNH 4SS
JLF-4b by W E shs il RGERFEAE I E Shk ML, Hah B RAL. B sh i BE % . EN1#%E—
EREFMETAKNAEE X BEGTAHEERE. MBAIETHARS . AR ENETT
ATRBEANRMTH. ARRAAREZXFEMOF. WREANERED—BFREE, XTR
SR FFEE A s RO EAZER, FImIRIIMEERIFEIVCHANRERS.
ODBkEG RS IRERE ARG . NI IR D) RERE . EN01M T LIFR R A 3h R4 .
XU R G AV 2 AR RS —HEE R RN A0 A BERTFHMER T A shisfr
M. Lhr L ERMNEBEAFZASETHAERSE. AWM. E— P HREBEZEN R
FERIREATRE A siiEH . FAENARSEERE B RIGERE 5 E. M E RS
H BB (IR IR i O B i AT . FE R O B AR U L R B B R A B Rk
HBEE .

A, [ 3hda il B AR B LT JEARASFE o N f 00 4 BB e okt L (7 %6 A 4 ) 31 Tl o AR
rp R BE L TR A A A 4 L MGEE T B AR B K 0 B A 5 L AR 3N B R B L AR AN L A
B UL A2 L T R R AR B Y TRNES, A shER iR 2N A
FEZR B BRSNS, B2k E 2 K B APLE — KL (Mechatronics) i K,
REATHW BT EES e E R BB ENEESE — RN E
P VB P . TR I S SCR R A9 TE L A 4 A B SR Y N S R R

Reading Material

Indeed, automatic control system plays an important role in our life. For example,
our body is an automatic control system as it always can adjust itself to hold the balance.
In fact, we also can find man-made automatic control systems in our daily life. For
example, you can find the temperature and humidity in a modern bedroom could be
controlled automatically., Navigation control system enables cars to keep a predetermined
speed automatically and anti-lock brake system automatically prevents the car from

skidding in slippery road. In large office buildings and hotels, the elevator scheduling



HIE ANEHREEE \3/

system automatically sends vehicles carrying passengers.

Industrial engineers, accountants, managers, generals, and many others use the word
“control”. Although these people come from different walks of life, they are all involved
in exercising control in their various areas and their notions of control have an underlying
similarity.

Control engineers also use the word “control”; their work is concerned with the
control of engineering systems: chart recorders, photo copying machines, robots, diesel
engines, satellite positioning, power stations, lifts in high rise buildings, paper-making
machines, bread and biscuit making machines, oil refineries, guided missiles and many
other machines and processes.

In recent years, mechatronic has surfaced as a philosophy of design based on the
integration of mechanical, electrical and software engineering. Many of today’s machines
and processes are the result of this novel approach and owe their enhanced performance,
flexibility and proper operation to the application of some form of electronic or computer
control.

In fact, we may consider mechatronic concepts as a natural evolution of control
systems technology. Control systems consist of different types of components, and
traditionally control engineers have had to deal with the problem of analysis and design of
systems having a mix of electrical, electronic, mechanical, liquid flow, gas flow, and
thermal components.

B i 9 B 3h 4k il (Automatic Control) SR 7EERA AN BIEM AR T RBEALEE
FEBM N 558, W IREN RBETES, NER EEX—TAIERNREEEENREN
& X, RGE (System) ZIE M E LM BELE S E - ENYE P MAE  EfMHEE
ER BRI REE I —E MAES . Bk, RATIRAES G, A ER REEL B LH
H ah A f8 il 1) R 4t .

Terms and Concepts

From this context, let us note that:

A system is a collection of interconnected components, working together towards
some common objective;

A control system is a system whose components have been deliberately configured to
collectively achieve a desired objective;

An automatic control system is an interconnection of components forming a system

configuration that will provide a desired system response automatically.
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1. f8EHEIL

22 #1195 1) B¢ (Classical Control Theory) /=4 3f & B F 20 {iE42 40—60 4E4Y . 2 H B
BHE T ¥R B AR « 499 (Norbert Wiener) F 1945 4F & R e (S WX T
YA BLER b 3 RGE P R2E ) BOA D BREHIE IS 2 /E . EHREIe R R, R
BERS REERA B SR R, FEA T Tl . 8 kit BRI E] (1938—1945) .
o7 Bt AL B AR A S B A kR E N RS IS IREE R G R T R
FHEE E— L RFEMTE T AZhEH SN R E. 1868 4F Sl mi /R T R4
RS E 4 5 1895 AFHF 5% 95 Wi (Routh) Al 7% g %k ( Hurwitz) 435I 2l 37 42 1 1 8 7 &
G (A3 € YA L B Routh Hurwitz FU48 5 58 W5 R 0 7] 48 28 B FF (H. Nyquist) $2 H
TR B 1948 AR A Wi (W, R. Evans) 42 1 T BT, Zi . BH SR BHE
— AP B AR 58 B T A T A AR 3R AR B vk O R T ki 4 g o G
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BUAC# 4 238 (Modern Control Theory) F 20 #f 42 60 4FfRh R AR . T4 M
FEREEHGER TR A R NAEEY ZE, REERENIINBHEAMZU T ZHEM
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