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Abstract

In this book, design theory and related design methodology in time and frequency domain for multiple variables
control system is introduced. The book composes of three parts. The first part gives the preliminaries of uncertain
control system, design of insensitive control sysiem and quantitative or qualitative design of robust control system. The
Quantitative Feedback Theory ( QFT), that is one of frequency domain design methods, is given in the second part.
The third part describes optimal robust controller design.

The goal of this book is to give the main principles and ubiquitous tools on robust control theory that emphasizes
analysis and design for multiple robust control system. Its pedagogical objectives are to introduce a coherent and
unified framework for studying robust control theory.

The book will be of value to senior undergraduate students, graduated students planning to do research in the
area and engineers engaged in automatic control techniques.
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BEE A7 01 OB R, R R B X SRR B IR 2%, T2 SR A 42 M B R 1 o XA
SR BRI N 7 R W R R DASE LR BB R AR BT R, 3 R B R A v R LA i B R R Y
—TEERX.

1.1.1 XRHEHRHE

TEBARFRENE LTRSS, HiEFH N R R BRERN SRR 2R FERAE:
1. MR(RE) —AMREHRBEMHI XN FHR(FRS) A
2. MR B RIER - BA AN E RS A F AR 5655, 33X 64T 45 7] BE B B 58 Bk 4K K 58
B
3. MR TAEMIFE — RN
4. MRIE TSRS, A Z B AT ;-
5. Xt R AR IRLHA N BRI BUE R MM ET R
F3.4 5 THERGE, FRRAEEARBESE RN ERESEEEMRERE RN
HETHNNEEARH . FEAKRBHNESEA - S BB #HR, NEAE
B BRI, T SHAMSBECRRE M, 21 BARMERERR X, — N ERNREE
RA—#HE JeE M IR A E RS R
AT AR RN R, EE T ERE N R HITHR, R EE .
1. [0 4E 55 43 #% (task-oriented) . ;X R R IIBE R, BRI RAB NI TEELE, &
TFRERAARBMEF LR F
2. HiTA H #5453 f#% (object-oriented ) o X FH SHBBIG X R N ILANLIR(TFREA) , 2 5IHn LA
e,
3. TI [] B} [A] 43-ff ( time-decomposition ) o 33 7 KK X 52 ZE B 48k P9 23 R LA, 40+ 51
IALL 3,
TEFEBE IR RAERL 53R S , BN ARG T R A ER SR T X R R
M H R GESHAT ST AR AT
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112 R REETRNSERE

BRI SR RS, LR L B R A BOE AL oy S h SE | B 3 e 2
WA RGN, R NEXM RAERBERR,

A AR REH A B E B R , B B AR BB TR B R R A SO T RIS R A
IR o A IR BIPERBFE AR B AR R B B AR R YIS #2350 B W AMTEF RS o A AT
HiEH %, CHR D EEMA R TE AT EIRITRF XM R E e L F
BEEEXMLETE , HEERAEN R AFREEE R e LR E R TRE S, i TR
RIEZRMERA T EE , AMIA T BRI R AR ECARR XA AR T B0 i 2
FINL A o X R A4 AR 1L e & TR PR BB E R EIS W BN AL 6.

AT RABH WERBIR TR RE, BITANN R ER R E SR . — BT
= R BRI PO, B '

L R R G EMAFERN RS

2. BRI ERAR R O — N SERR R YR R G G5 A0 R SR AR T A Hy ST 45 21 AR AL,

3. BRBUEEE M B AN N AR AR AR TS B AR, R R R B B AR
ERMERED TR

4. TSR . BRSO RE T LRV AL (RE B R Ak A AL B O BT 18 BB
SRR E R AL R R R REBORER .

TETREMRGER T, —ARER RN A BEERR X N AR B Se 2K it
TR R TAEVE MBS, N R TR, A B R R B T
TR EHTHT 58T, B ERRAX RO BR3P B R T,

LN FABER S, MRV ERERER A ERER SR, M TE ERANESH®
( truncatlon) FIR 88 1% (residualization) ,

NP TT B, , ¥ SERR A FELR M Xt RS R B AR R MR B H‘J% P MR 2
?E‘lﬁ'f‘k B FoT R R R R L T B %

3. % AETSE FEELE R BTN ST RERL,

4. H RBT AR R BT AR X SR

ERX RARTAYAL BT B T BER M ASHA SE 4 (model uncertainty) o DAZE M B 58 R4, b 28
5 OSSR % T SRS R A B AR

LA - iR

FEBREHAMR, W 11 Fim,

E11l WA - WH#R
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W(s) = ;—ESS—;

R, X (s) FRAEARBLIRAES; Y (s) R RIVE H FIH RS
2. R&HG R
x=Ax +Bu x(0) =x,
£ ,x e R™ IpRAME ;2 e R™ HEHEEA B n < n ERGEES ;B R n xm EHAE
B
3. MO E TR
P(D) z(t) = Q(D) u(t)
AH,z e R HREmEE;u e R™ HEHEE ;D AHIEF.

1.1.3 EHEAHWEH

REATINAREER S T TR RIBHEST TR THRRIAES, EBRA T H
MHRBAESER, AR SHRABERE XML EERMBEBMLIRREHA—
Heo

PEERAE KRR

1 HAGARRAZEMT | A A, ER G ENEH R BN TEERTR
SEH, MHSHE R A Z BN U, RESTHE RS SUE T RE S , MR 8
SMEHBATAEFLEM T, BMARETR R RN RS EHR f ZRAG T, WAHE KR
FTERIBRFHTHAD.

2. I TXPRBBTAL RS R AT E . RERG RE 2O, ER8 T HiksiEf5E
BRI S 2t R A R , X B R AT AL B8 a0, FESATHLE AL SR FIll B T A 3
W I ERE B

3. AAE B R RIES T 5 AT E . I IR E R MR BRI R 50, WS BBk
FIFELR S B 2 B o A _EUF , AR RS FIDIT U R B0, U Sk PR U X R 3 A - 4 4%
¥, SRHEB B TESOZNT RSLEL, W5EXMERHAHRERE

B BRI, A RIS R — LR R SR, A REMER AT I

XEAGE BT HR  FE R U b A AR, B

1. BEAUAEEY A H 2 ISR A T R AR

2. IR R @ e A SR A BB AR BT E R R THE RIS T (e
HMTE) .

3. BMRE . SRR ROk E B MR A TE M.

4. RAAE FRE JLAEARE AR

£ AR DU AL P R AN SR & A E RS B BBD 4T X AT E M A -
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SR AME BT DR BRI T B

SEXTRENIAEEY, i 3L T BEHLEHIZEE (stochastic control) ; §FXHEHERY, A T BB
%I Z (adaptive control) ; & XHEMIRIRY , i L T ORI 6 (fuzzy control) ; &t K 51
R, T S e,

AFHTE R BT SR XML F— A R P RN AN
% 30 ORI

1. %ﬁmﬁﬁﬁﬁ@:ﬁﬂm#ﬁxaw T B804 B0

P = {P(s) - s(s +a)’
XA, P(s) RIGHARE, 28 EMae7E[1,10] F1[1,5] FEEINAE{L,
2. S AHRE AR A RV AR, TS BRA L. Bl
P =A{P(s) = Py(s)(1 +A,(5)):]A,(jw) | < R(w),A,(s) FsE}
KA, Py (s) AXRBPFRIGEREG A, (s) AARFEI; R, (0) AT R BH
3R SRR E R BBEINSHWMSEE AL, Flin

P(s) = Hs(14.4,(5)) }

keulmaensq

P = S(S +
ke[1,10],a e [1,5],]A,(jw)]| < R.(w),A, BE

1.1.4 ZHRZEEHN

FEHATHE R RGBT, AR A R L AR AV SRR R AT, SRR
FEXREIFIEAR 2B AN BRI & A 2k, R B 3t B AL A Frasit . B
I, AR — AL B R R AR SRR A B P 0T SRR , FFARSE AR RN — R S M BB 4T
RO 2% , X B, TSSO 8RR , M B s B I AR R B)S , LR R B AR
FRRE 7R A SE R i R B BOR M A BUR /0 Y BUAE I PRI B RS , REBF O ok — R BB ok, 2R 3
R R R, 38 R R GE AR M — N 28, AN SEBR I B3R R GE R IR SR
L FHEREM SR RO EREE A, X E BA N E R B8R 5820
RIS, RERETRITRE AR B BN,

ERLOERESBRUNS RSB, TN ARET RGN, RURSE T LR
RLFH RIS Rl IR R R G B B B Ve — R B B B HIRHE45

ATHREGRENGEERE, EFEREELR TR I - R EHR
(active) FERNHLA , BIE ¥ FRE BB LB R R AR B RABHAF =R TR ELHR
FE T, A EIRB IR SRS S8, W T R G B AR TR A — R R
ShA (passive) ERHA , Ml — RIS BER B AR XM AEARERNRERIT—1 8
W, ARG E W TE R A AR, W B R A MBTHE B AR ER
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2R FH B & I R N RS I R R E A B B, LA R 2%, H BiE R R K
SRS B RECBHRRARER) TR S A il ol (S f 2 st s, 5 T3, o]
PATESMFI o e A B 2 B A B R , AR EX RAEHATHA, |

EHRRRN G BRI REEATEHERNS T, RARFERE AR REE S IR
FARET A—IRE PR, SEERREN LRI, WEEE . RRHETRS, ]
WA EEGIER, MR EE IR REE TR R X REMER 4 E AR, MIAR I
FXTUEPERRTE AR (54 ) BB I, 7ERE S B IER, RIRERE —MER S, H -1
REGMFELRENE N ERRERE, IMEZNSERSR REgBEnR meEtt,

RESEE: —MERRORNES P PRSI NRBERIERARE, UREHREE
i 8

R EEYE: M ERBURNES P PRSI MRRERIERGREEM—HEES
JBE, A S e d B B Y o

BEEFHELHN ARERRIAREEREN AN &, EREAARNOEEYS,
AR BRI SRS RARBR U EBBEN R A TR AN EM b XK TR ER
BERHARGR, ERRNROBFER TR HE R,

1.1.5  theeasn

BT REFEAREE, NTRNAARAEE, BRI EH8, FZ%REAE
HAFAITERE Xt RE B R E T IO T I0 WS 95 (PR e s e TS24 I
I, AR ERMARSENERER(ER) T,

1. $25E M (stability ) : IR RGERBEN

2. AT (regulation) : RELEA W IRERPERE , BEEE TN T I8 , AR IF B R RN BT

3. B (high speed) : REHEHREBEMEE,

4. &R E Y (low interaction) : RYE4 il 8 AW/,

5. 84 (robustness) : ¥R EE RHE N, RGRIFFERSHENES .

6. ST (integrity) : XM RGP LR / BUTHRB 4 S nt, RE MR R IFH T
fE,

7. AT S (reliability) : RGLAEGE AT ] IE 3 11k,

FEd T ER D, BT RO RS T 0BG, BT 2% e v 5 vh B R S vk R T BT
BRAOBEEFAOES B BT RE MRS RS, MAFEREE FR
HI BT YERBTE R

FEVERETEAR P, RE R B R R B UIE T TN RS, By — M Ras WEH 25
RIEMR BRI EREIEARI AT RN BRI B ER, & — B PR R U8 R
B AR, BR R G0 R EUE R (SILER) 7ER 0 TR/, SOREREA R 3 41 S0 2R
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FH AR RGO BRERE R R T, ERELMHE RS FESRINBESHEEH T, RER
/B SRENBPSHSRENRER) SRENERES BIELRIEPHENR
BRFEATENE, XK SBALSHETIEREM L, B TERREPRLETER
AT SR E T, FERIESBUE LA SERHE LN LE T, CRAHHEE R EHE
MERMEEHRE CEENERESBIRZRNERRR(ZHA - ZHLRSR) , HEr
W & T ST O 7E T AR A2 o vl B R R, A TR W R L )R A8 YE A BE , S Ak BESR Pt it
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