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BEERFBEARNERE, AshEH REC 2R HAEALE > EFEMRRFHEARNE
AR . BTIE A s st R N R AR B s A B MR AR EX R BA BUE W
TAERZ. H3h#%H # i (Automatic Control Theory) 2 HF5¥ A 4 il 3t [7] ML A # A B
. BRI AR Z R AU AT K 594K 7 57 30 R B A R R AR R
Wk, AR dR KRR T AR RARRE . EREEARNERG S L, A sh#E &
REABEFEFEENEH. Bk, 3 FTRERANRMPE TEER R, £ 8 —E 07 H
BARE T VER,

W R R SO R TR B B SRR R A S A E R RN E AN
BE.

[ Reading Materiall

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
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
control action. These signal processing tasks are implemented through the use of
appropriate hardware called the controller.

Every engineering discipline has its own language—concepts, symbols, and words—
that engineers in that field use to express ideas. This chapter introduces you to the
fundamental language of control system technology, illustrates the key principle of
feedback control, and describes the general approach to designing and building feedback
control systems.

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.
AEFENE:

H sh¥& il R G0 i A&

H 3h 2 i 2 S 1) KR

H 3h ¥ i R Gt i A J B I 2 R

H a6 RGE R 2K

¥ R GE R A EOR

¥ RGBT R

MATLAB 74 5 H i) B

(I I N I O I B

RV FARABRE LIRS T ASBTHRE. SR EANE B HEREF
JULF-Ab &b AT I S R G RFEAE, 10 E Sh B ARHL. A S SR HL. A SR . EATI#RZE —
EBREERETARMERFR BB TAERR. FHEASETHRS, IEEENETT
FAEEANKTH. ARFAARESXBEOGIF . MR NEAERD— DB TR H 58, XA R
Girsse i B R R RIVEFWEAZR, FIMBRMKERRIFE TCHANRERS.
DB R RBRBE ARG . I AT R B S BERE . BT R AT AR N A B R 4.
XERGEMEMFZAEANRE - FHRRERMNBEAEMEBRTHOELT A 3hEfT
M. b b ERMABERAFZADHBETHAGERE. i, E— T HRAEHEZA, &
FHREAYREASEN. SRAENREERFASDRSEREFE, M EHHRIERLE
B BB Ik K AR R A BT AT . R KA A R B U A R R L E B R R R
BRE.

w4, B B G B R # R LF ToAb A TE , A 55 B0 AL AR e 2 L 2 88 9 42 ) 31 Tl o R
Hh IR B | 7 A R A A DA S B R K O A Y 4 1 DA R Bl BB B PIL 2 A B 4 4 L A
RIS T RN SR R AY TRIER . AsiEHEENERE LN A
HLER L BB TR . B 5 R T R E 2 & & K HL A — &1L (Mechatronics) £ R ,
REE T UM B F AT BN & 07 m 5 B & B AL LA 255 — R I B9 R
VRS, THEES SO RHTER A 4 B 3h4E SR BN 5 R R .

[ Reading Materiall

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
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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.

Brig 9 B sh 4 $% i (Automatic ControD iR 7B A AN BRIEMATR T AFARER
EEAW N H 3, HRENRHETER . NEREEX -1 ASIERREELEZNREHN
& B , RYE (System) RIS H L LM BLE S E —BOWEGCGTRP WAR, EMNHEE
YER A BRI REE M — B HAES . HIL, RABRAES B, A EH REEREB LA
BRI RE.

[ Terms and Conceptsl

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.

L

1.3 EPHEHELHER

A i
L—

H Zh % i 2SR BT 5T A sh 4 Gl St R MR R AR BER— T B BB R 2
B XER—TTEERZRBRK.EARKEMADBEINER. N 1868 4 I 3¢ #7 B /K (J. C.
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Maxwell) 4 H KB R G ke vE IR B4 09— B 45 B, | 3h 6 Bt 59 & R 7 40 0 M4~
BHr B,

55— B Bt . e Sl i G (Sl S o R B 7 A R R LR

BB B B S BB E DGR A E

BB B RKRGHEHHNEMERE.

S5 0O B B . A RE 1 B KRR B BE .

1. M HER

22 #2541 3 38 (Classical Control Theory) P24 3 & B F 20 th42 40~60 48, 3 E KK
48P0 T 2 BE E B E A4 « 4E40 (Norbert Wiener) F 1945 4F R R M8 (= Hl 18 . SR T
B FHL A P 8 0 FE 15 B RHFO AN B HIE M 2 /E . EHI BB K & RBI, 2 XU
FRARBES AN AY SRS R, FEA T TS . 5 W R R ] (1938—1945) ,
B T B A0 B LA A Bh 8 B K E AL R G R R R ER R G A TR 5 R B
RGBT ET AshEH BN EE. 1868 F L EU/RIRH TR RS
B R B M HIHE 5 1895 4E ¥ 28 35 7T (Routh) Ak /R B 2% (Hurwitz) 43 51 00 57 42 4 T & B &R
e R H R B Routh Hurwitz 3148 5 45 i 501 11 %628 746 (L Nyaquist) 2
TR N BRE ; 1948 4EF T HT(W. R. Evans) & i TRPUE L . Z i, 38 6 B g & R 1958
— AN B AR 5E B, T R T DA 3R i AR B vk Dy S O I 4 B A B

ZMBHEISHREASE:. OFEATARUESH RENTR, AT RBEEKEMS
FRERNRZEN R ORATEBARREBNRBERNRS: ORITRARSGH
ASBBZEKAER, MEZRRENTHERE, B —F X REM IR T E. RN, B
R, RS E —MREARBEENEH TR SIARBRESE, REX KA AT
AR BT e REAE S+ 4 R, TR | T REMPL TR MERIEE . SRR, K15
VERI R T R GERa E PE RO 1) A1, TE X A~ 8 — BE R PR AT 8 R G s M 1) R, & T AT
R REHTEABRBRE T A EHERNERMTEE. HEAXE
b ST, 20 g i 2 0 R P B S 15 4 il B AR B 7 A N R R T 2 W 52 3 ARG SR Y

2. AREHER

PRAR 5 %) 28 (Modern Control Theory) F 20 42 60 SEFR P LR . H T LM
EHELRERATRMALRENEREEE ARG, AREERENEMETMBM T REN
PERIRZS . BRI 7E SE PR L A R A TR KB R R .

B MR AL & &, 20 42 60 SFARH0, 74 S 4% i BB i S Al b, AR
REFLMRESH RN EMORRERE LR E R RER, 1954 FNRE
(R. Belman) 4 H} T sh AR H# L ; 1956 4F e M & (L. S. Pontryagin) #& i T #& KM &
H; 1960 FF/RE(R.K. Kalman) 2 T Z AR EMER MBEMIEBEE L, AHFETR,
HISERMMPR T E EAMURBR T RENARER G HBME AR, M ELEBRERS
NBREZERBFER. EXRNAMRERIFLURRE . EHRABINERE, RERRSE
REBRRG, HR—FA R
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3. KEZEIL

20 48 70 AEARTF 1 , AR 2 o BE IS O 1 YR BE AN BE R R BT — SRR MO O
RS, B4, QBRI T , LA 3 R HOE N O, TR AR E M SRR RS
@ A 3E 37 1 ) e A v, LR SRR AN S B T O S L 7 S R LR R | 7R 2R E AR
B OB BEHIE, 75 R R 50K E v AL Ab vk AR A0 BE RN b, BT R A B B M 4
78 5 LUK 20 502 B B B A R

I 25 2 ) B 345 7 P 9 L RO R T 9 K, A BN R e i 45 ], R R B T LR R Y F
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[ Terms and Concepts)

Usually, an automatic control system consists of the controlled object and its
controller. Based on how the control action is generated, i. e. , whether the generation of

control action is depended on the actual output, the control systems may be classified as



