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1 5]E (Introduction)

AU RENIF AR EELEHRKEERE/E,
kS T ERERSSHE LR, B AEIEEH
X BE, R ERNTR FE TR BNFES
BRTEMRENEBE HNESTARREIATERES
HAE Ak FRRIBEHARER, ARANF L
FEKUDBHFER L AEBARNMNAH RRTHF
ERREHEEMANRES.

Bt HFERURS AN EETARRRRGER
SEAHE, AR —XFRUEHAENIINSEE RS
RUETEEFHHTIE YESEEESTEREAFENE
BEBEMAERBEESN A E NN RESRIRE
o, RSN R ET LK AWA RS R R 02,
MR BMNBBIER VS RN, B E SN ERERT
LAGA/REGPREHL. EEENENFESETERR
HaNe, MEETRARSR L, FUEREX R
HAREL, B ABEREERENTIS RN RER
FHENER BRAERAKTEAF —ENHEAYRANER
B EERKREATE L TRRE TR, HauE R,
BT REBSKEN NSRS MRS, £ERED
ARMOERETR B FAAFEEFREDR BT

IBASAEEBHUEN I ERRERHEERREMELY
Ehmita &, EMAAERHREMNELCLEFEAR
HumBC SN AEN, FEEG—ERBERB AN E
HE ENAHEATESENEENS XS ER R
M RENLER A EarATEEREY . FHAE
BIFAR i 1) R FE; 2) R4k,
3) SRPEALEE 4) RS AR HRHE; 5) TSRS A8
HEARBERTFESEEBASTERERB P EXMHBH
IR XHDECABERFRARE-ERNER HEX
FifrEE.
2 iE{efkF7 7% (Approximation methods)
HETFIERERR

L= ﬂx.u). (n
Hep A(0,0) =0 € B, u € B* A3 RBHERMER. &
EMAKEN T EREEN(HEMNENRRERHRT:

2 = Az + Bu + filx, ), (2}
Hep
A= dfx, ul} B = dfa.u)

dx t.0) du w0
MWz, o) BREAE s M OWHR, EEHHT, PERE
1£(0,0) fbAy LR IR Il E 5

« REWH:EF 6 HE IS A TR E (9805 -19), BF AMRBE XL (001 TEIH, R E A RBEE 2 (960235 &

900SE3 )M EHI B B ARE S T RIRE.
e H 1999 - 05 - 31; oM eiR B 389:2000 - 03 - 10,
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% (4,B) TR, M FREFKPENERHESESHE,
B L SR e03hE B S AT T, E T AR —4P
B, AERESN, Fr RS R TR L FES 2
TARGE. REFA, RAEBEE. R, NEFEH
MAKEN (4,8) FAR(BL L FEERERNIERE
S m R BRTFXHWEC), MR AERRRE
B AL FAIRRECESRMEBNENNE.

2.1 BRI (Opimal quasi-linearization)

X F R R P R M RAERM " (R R R G,
ARG SRR, A BT RS BN AN
WERMEAL D B TR R B g T WA Ay AR Y
P E LS R a1,

EEHFT N, W FEDD, ) LHEE—ITEREN
2(¢), EERHEFF T ao8I N

{nx}(2) = ale.x{e)], (3)
#HF Cl0, @) HE— T HHEEN (), HB—ER

(o) (1) = [[woe = ) za(r)ar I RIS B 00 8

Cne) (o) e ol o) H—REF VA B L, & B FE
iR AR, R R

. e(w) = hm ] [Cono) (1) = Camg)(e) Pt

83 B o 7 wo( ) REREREA () NERRE
A gin{ae) , 3B BYAEER 4E 5T T 00 A EL oH R ORI

wli) = 2 + E[a..cos(nmt) + bein(nwt)],  (4)

AFPBBEHEE o, b JE#‘?EA w WER. WREREFT
REFERYE, M a = 0, ERHAF BN, F
w(t) e G1m(wt) + blsl'.n(wt) =M ain(wt + ¢)s (5)

ERAEFT N(4,0) = YKt Mooy

YA GEE R R BT

IRA—FEEN TEENIE, SRR RENY
FEAYWE:) R —TR—MAERERT; 2) ARER:
3) ERE AT RBAE
2.2 [hid {4k 7 & (Pesudolinearization)

B3R Lyapunov 88 ¢ 407 B H 8 B — V8 < B IEAE
B, HERUY EREE A F T PR  BRETRNE
BEA FHEAN - FUBN—RT. HREAFEDTIR
BIR—TESFHETENERH TR B NN S
W EAAR AT RES A TFT—ENERERK, &
BIR—TRESHH TR, HERE RS DRI T
A SRR .

SHARAGEREER ¢ = flx,u), BEFHANHRS
BN,

£ a 1(x.u): Alxg,ue) = 0f, (6)
HERSTEMNUEETLR:
£ 4 tx: Jug MR flxgiuo) =03, (7

TR (xo,up) M4ERR, REMSRAEN BB AT LR A

2 d
- et I T (8)
B LR TTRARMTER (x5, u) AR FHER

f=T(z), i=1,5n, v= T,z u {9
fEiRE . RBZH, REDMEM THEILR, FATUE
B F A ainnEa .

&, = 8np,, & = dv, (10}

EBRBNTEE £, FPHEEFHLESR (%, u) 20, 12)
= 0, 7] LI SRR A I A

&, = 202 2 Lol 2f Bu. (11)
35 x|y T 3% ulg .
,6;
EYAED, .
T, = % i=1,-,n,
gf = Flzg,uq), '—I = Glxy,u),
ALY (204)
i)
& = aFlxy, )bz + aiG{xg, o) du. {12}

FEZRUN MBS TRHRER B ¥ o HARELLT
FF:

i=1,,n-1;

ang = alF,G),
HERFRWUEE RN BaT8%R (), ERER
TFTEEMNDMREEN 8. B RENERFEZDRIN
L MEFEREOR@ET KAHAT RERHRE. &
FEERT B, H LIEA MR RANRRRETHS
HHE M A m R ENAFBEE . SOR[c] W hR LN
B TR AR YL A (acobo) B BB THEN
R,

2.3 itk Pe(Linearization family)

FEEK AFBERXI P AN IERTREENRF. R
gl - B A Y REM N T AR NESHARNEY,
RA—BYHREANMRL AU CNNAET~TES
HEEAFRER R LR R L, W LRy {5
RAMBEYERETED 2] ERH R

{z(c} = flxl2),uls)),
yCe) = Alx(e),ulr)),
X F W85 2 (0,0) BERHE I LR

:‘.(c)_gf

alFJ"C =0,
[ {13)

a, = a|F".‘,

{14)

o)u(:),
o {15)

ak
ye) = 3" (o.o)x(c;| *3ul gn u(e)s

HP 0 HEETRES, A £0,0) = 0,k(0,0) = 0. ¥ F
REETY A ASETHE MR, AR EB eI, &£(0,
OMER, RRA—BRTHR AT ERIMEELR:
E={{z,u,y) ER*xRE*"xEB" | f{x,u) =0,
y = h{x.u}l,
Tl R AR T TR, PFHS « = «{a), K
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PEN « RBEROBARKRHORE RAERERED
— AR S B BE4E Lyapunov 34 fiL, AR MIERE S 512
WA v BNy HEE, BE-REEXN:
2(t) = A{a)[x(2) - z(a)] + Bla} ult) - u(a)],
{y(:) - yla} =
Clai[x(2) - x(a)] + D{a)[u(e) - ula)].
(16)
BT LR v 4k MR 25 1) Lyapunov 6845 40 0 X0 (B H BEEE
B EFEANSRN AETHEANESFTRE MK
FHRAZHHmSHHE YR[8]L-RFIELHE
IR THE AR T AR R I T, SN
B fr A T R, X 12] S UF R T IR
BB FHRE.
2.4 EELE /S &% ¥ L (Approximate input/output lin-
earization )
MPRKHAMEER—IFE THESEAE T xS
FREHEMNARA/ U TR IURRR L.
FRERL
%2 = flx) + g{x)u,

{, < B(x). {an
WARBEHEAEEN EES B AN S, A A
s HRHAFHEI G

¥ = h(x) + LIF (=), (18)

o r BMLIFR(x) = OB B/DESR, 80 R M MRS
E.RATHEHE

1
LIy h(x)
By MR A, SRAFRUEER /7 = o

FLLR() K x5 RBHNZ, AMELEY BEW x
ARENFEES R NE, IRA - WHEEHABEEN
. A—BAEFRE HEHS ()i =1, 7) BRREN
Ml REEERS:

y = Az} = $1(x) + @o(x), ¥ = $1(x),

y=#hix) = L (x) + Lhlzdu = ${x) + glx),
¥ = ta{x),

(v - LrA(x))

U =

y(‘} = L_‘f + glég'(.t) = #HJ(I) + Pi(x)r j"{i) Ll ﬁnl(x)!

¥ = L+ gub(x) = b(z} + alz)u + p{x,8).
TR o) WEBERREDRRGT ¢ (2) 5 A EH
EY AT REALELS A/ B 0P st i A
E 2 TUE Y SRk TR R Lo plinis

R R A /e R v T B S R A R R R
SHEER—THESFEEHRE. B-HEFRA/BHE
HMR AT RS LT ETEETRE, W
BAE RN AR R . — MRS N B M ER BN F e
HENSREAARHAHUNBSNE, TREDSFRE

B2 w512 [16] A0S T —FHIER/ A REFIR

FHUERK(ENSTFREENEA B EFEERE )N RS

#HEF (local outer factor) k. X138 BT — MM A

FAEE—N TR R - RIS E R,

2.5 B RS (Approximate state feedback lin-
earization )

N FREBATFIHERERS

£=fz)+ g{x)u, x € R, (19)
EEGFHME /8B AE - R ESREL, X &
EEFERR LR R AL SRR NS TR ERE,
F—H# ZEXENT t { Jacobian) 4%t 4b oty — 4~ T L 4R

FTHOTEPRESERAH, EXAFR-BHEH: -,
= Ni{x), MBRERLFREHTE ¥ = 0, AFERET@E
FAFPRETH ¢ = T(x) = [(T)(2), -, T (=) T LHEHK
E R A a L

{I,-,‘,T,(x) = T.{x)+ &lx,u), i=1,,n-1,

LnmTalz) = a(x) + b(x)e + &(z,u),

(20)
R ¢, HEFERBLORHRT. & 7, EQNMLT,HE
BEFEM = 1 FHTEBE 7,6 15,

AW E AR A T, 875 1) Banaszukh 1 Hauser
BWTHE= [, 6] NRBEERTTRANE— KRR
AN, AR TR WY r % . 2) Hauser 71 Mur-
ray RIS R R TR B N RETRENR o
= Ti(z).

At R R TR LSRN EE T,.E
HEREBEHM R AN TR THRER &, BE#THY
ERRREST 1, AR nR PHER THNEY 7\,
B L, T AERN T, A— 0T ¢ RRREE.

F EHey (@& . Bortoff 32 1, A& BHIT M EHRER
HARERMFAEERRASEAN X RERERN 2/
BEFETUANERES EERAREFRHESEER
T .RGW T, EEAT,, HIEHRE &. TLEHER AL
EEARBELERMERRER MBI RH—HFTD,
BRI,

I)RERNFHERBE —BRENVES A = 3.,
! BERFEHANESRERN, LR FEETS
X—EE;

) EREGHE-NE 1 € 8 4,1HE (g )

I EdX n BEE(Y, = {a,(u):ik =0, N,j=1,
corb A MEREM a, () XA BEHEHR o il
B =[el, o, ] B BBAN o WERFa,;(s) =

3

N
Sca(s) KB 5(s) N BHRERKENE,;

V) R & R BGE EH R o BAE B4
Als), #R% AG), ATIB B E L% M EK 2 = F(a) =
AGs) + (ar(s)yan{2)).
RS & RRE BRI T E LSS S 7. &
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W T R EBFERER P 2) B g z) EFH
M€ MENEMRT TUBI - 5RENNHBRE
EXMECHE:
{f(I) = (&) + (D& enla)) + !jr(inx)-
glz) = glz + (D,{i.au(x)} +r{%.x).
LR (20, g(x) BIBWEMSRA L7, W
LT = {a;. (Foay)} + (af,and » (des(F,an)) +
Cagrp+ urg) + {af,an) - (de, rp + Brg) +
(a1, 8%+ & + {af,ayy) * {dp, ghi, (22)
FIk, PRS0 NI R B, DT X

& ={ay, 1y + Girg} + (af,an) » (dp, oy + ar,} +

(21)

(a1, gti + {af.ay) ~ (dp, g)ii,
BEEMNER. Y T = (az.an) + (ef, ey} * {(de, (F,
apdd, Tl oy = (ay, F}E L TS BDFTHHE F R
EHFESW.H a0z, 0f , F U LR RRBUEL, BEHTH
SEREMERBELX BULTEHN 7, T, F%. &
Bk,s = T(z) EABEHREAT LIRS Y,.

SI} T L + gul);
Sy R4 £+ gu, BH(F(s),anx)) + 6{s) + 4;
SID EXES o MECAREM g, KaTh T,
SIV) % i = nif,a{x) = LT.(x),8(x) = LT, (s).
ALLER M B EHRA LR - = Ti(x), WR
LT ey = i = Len = 1) LT, |4 = 0.
17BN RN A TERNEEARENINY
BHAE BB THENEHNRR X138~ 211F8HT
Bl S R HE A & T LR AR Rl L AL B M
W,
2.6 #F 5 zh(Singular perturbation)
FEXHFEOBMEHRES . FE AN EEEERL
TEFAA . FI I3 B BEsh B 1 2 R 40 2 R IR O B4 1 A
RS TREMEAR S RENEHEHTRAITRESN
Wi EE, A S R AR RS RE SRR
MEBFRE, BT LG REM LT M2, XF
TTHEEFAHEEH LA MIEREREABARESR L
FEMTRE,
1) FREsyEM— T NANAF R RS RE.
TERHERE
{x = flx.y,u,e), sCER, >0,
e = glz,y,u,e), y € R
HFEEET ., BAESST(n+ m) MR FTE,. SEIESH
£=0,8 glx,y,0,0) = O. BETEUEY ¢(r), ML RE
ARLERA:

{23)

2 = fla(t).#{x,u),u.e]. (24)
FRBIRETHRAGHER, AT EER M REELH
MR BATREAN . BRE ALEMRERESXHE
FEURERHYE BRIERENREE? IRALFEEMN
I

2) ABBWHREMERI B,

MRERRGRBIFREFREBSELIRBHRE
AR A MEAMRRLEAL OIS &4, 0 24 5 AN R
R FERANS-T R R E L& (23) MR
WARBE X KB, '

M.:y = ¢(x|u|5>i (25)
BH(BIEIBIKRRERH":
€ g—ff(x,dﬁ(x.u.s).u,e) + & %%u =
gl @(x,u,e) e, e) (26)
R RTRS"

2= flx, P{xou,8),u,8).
HEMTRETREL, AIFR—FREER . R™' —
R MEMEA u, HHRAF
¥ = Ay + Br
WEHRERER .M O(x,u,e) v, THe = OHERF
Olx,u,e) = Dplx,ug) + edi{x,u) + ofe?),
b= g+ Euy + ofe?), {Z)
T=T +¢l. + ole?),
ARREEGELERAN BBERN &(x, ), BT
3 Dlx, e, ) REEL.
ITHRFREEHEHARATAI EMNEA, B3R [23]
A BEEERNRERT LA HERNBESH
A NS Ay AR AL A8 A R AR T R
2.7 R« T} 7 Center manifold method)
FR-ERERE 2 = (), FHA 2 = OWFERE
HERBEELHREE o = ONREENRE,F =

2| o Bh f(x)  x = OB HIERE. IR F RHE

REMUFEFFE, MFEAAHERE. IWR F oL
BRE-ITRULUFHFYHEH, UFHRFAR2E. ENX LR
FRIAEE, FERTY FHAFERRAAFLRONHE TR
SOOI AT . P B B e X A AT R AR R AR

A THBRREREERRN.

BEARRMERE FAFFEXSHER, FHCAH T

aaﬁﬁ,m,afmisﬁ:ﬂm.mmm[ :) = To, R

BERIBTFHER:
{f = Ay + g(y,2),
2= Br+ fly,2),
HPERE A MSIER Y MR, I B MISHIEH T XHF.
EOFHbLoREFESEER . FE—T: - 0 HHERE
Balx) W85 = ((y.0)r = al2)] AREMN—HPLR
.1 REVEEFZIPLEE, BEPLREME L,
AUABRARAER «(:) A REARRMELHE .

X (B 4 flxlz),2)) = Anl2) + gln(2),2),

(28)

{29)
x(0) =0, ZE(0} = o.
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B0 TS R E B AR RS IO S S B T A R
ERRENR, Y BT I, RATFEXTFETFHAL
—A P ITE . B R T AR R R R A R A
Wy = n()WBEE. BETPORELEL yo = x(2)
HERARR, BT PORBEFESE, TUHEN y(e) =
a(¢(e)).a(e) = (), BB L(e) REH TR E = By +
Fa(D), O ERRES £(0) = L TR REETHAD
B, MR FET R TR WL ERRIE,
mR ¢ = ORBWEN, Ny, 2) = (0.0) BBEN, TLEF
B BRERELGN BRE 2°(n° B EPTLRR
fEAR BN H0 RREM M FBEX R 7 (2) TRRREEDHT.

KFERP, HARPORE IR, LLRBES 5y =
n(z) AH RGN ¢ = OMBEHE. —MFERET LM
BRENEEY EXRAEMURL B « () H—PETF 2

B < & < 1) AT, MERBEH ,(0) = 0,7%0)
- O BHE QR ry () BEoP LU HRREN R, (), B

aa—T(Hz + fAmi(z),2)) - Am(a) - g{m(z),a) =

Ri(z) = O(F).
FREBEEER: Di(2) = n(2) - mfs) HREFE, AL
BPFRIGELIRE () MHMRE =(2) = mla) + Du(a),
Ko D (2) = 042N 48 x(2) RABRETR TR
HEN BOEDRERER RRETRN FRNBREESF
BHE. POREITEEFRIERWE NS H R REORERE
FER--FERE R R T RO
3 HERE(Conclusion)

HFRERAMBE Ly dr i a8 H R % R
HHBEEB A RERENAERR I+ IARMER. A X
HETRERRESFAG TN - B IBELUS T E. B
0L RO O i P4 A ) BT B E Y WA L
FFE AR BREFEPHURERSER
HETRMNA, SEFLEREGIFARTRATAR
R R . BRAX RRFXFATEEMEARSERAS B
B LA—ERIHESYIE .

43 3% 30Kk ( References )

{1] Isidori A. Moolimesr Control Systems [M]. New York: Spinger-Ver-
lag, 1995

[2] Cai ZX. Applied Noalinear Gontrol [ M]. Beijing: National Defence
Industry Press, 1992 {in Chinese)

[3] Ha Y M, Zhoo ©)J and Pei H L. Theory and applications of a class
of nonholenomic control systems [J]. Contrel Theory and Applica-
tions, 1996,13{1):1 - 10{in Chinest)

[4] Dong W J end Huo W. Adaptive stshilizations of a class of nanholo-
nomic dynamic systems [ J]. Robot, 1998,20(6) : 432 - 447(in Chi-
nese)

{51 Marino R. On the larges: feedback linearizable sobsysiem [1]. Syst.

[s]

[7]

[s]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(19}

[20]

[21]

Contr. Lett. , 1986, 6(5) : 345 - 351

Bortoff S A end Spong M W . Paeadolinearization of the acrobot using
spline functions [A], Proc. 31st IEEE Conf. on Decision end Con-
trol [C], Tucson, Adzona, USA,1992,96 - 97

Champetier , Mouyon P and Reboulet C. Pseudolinearization of
multi-inptt ponlinear systems [A]. Proc. 23rd [EEE Conf. on Deci-
sion end Control [C], Las Vegas, USA, 1985,593 — 508
Baumann W T and Rugh W J. Feedback control of nonlinear sysiems
by extended bmearization [J]. TEEE Trans. Auomat. Contr. 1986,
31(1):40 - 46

Wang J and Rugh W J. Fesdback linearizarion families for nonljnear
sysiems [ J]. [EEE Trans. Awomat. Contr., 1987,32{10).:935 -
940

Wang J and Rugh W J. Parameterized hnear systems and lineariza-
tion families for ponlinear systems [J], [EEE Trans. Circuits and
Systems, 1987,34(6): 650 - 657

Jeng T, Shih C L and Les T T. Applying mput-ourput pseudobin-
eamization and gain scheduling techniques for siabilization of mobile
robots with two independent driven wheels [J]. Robotica, 1997, 15
(5):573~ 582

Grizele J W and Di Benedetio M D. Approximation by regular input-
cutput meps [ J]. TEEE Trans. Autornat. Comtr., 1992, 37(11):
1052 - 1055

Honser J, Sastry S and Kokotetic P. Nonlinear control via appeoxi-
mate input-cutput linearization: the ball and beam examgle [J1.
IEEE Trans. Automat, Contr.,1992,37(4) 392 - 398
Banaszuk A and Haoser J. Approximaie feedback linearization: a
homotopy operator appwoach [ §] . SIAM Journal on Controf end Op-
timization, 1996, M(5): 1533 - 1554

Wright R A and Kravaris C. Norminimum-phase compensation for
nonlinear processes [J], AICHE J. 1992,38(1):25 - 40

Deyle I F J, Allgower F and Morari M. Noonal form approach o
SppIOXimate fnpuit-cirtpat linearization for maximum phase nonlinear
SISO sysmerns [J]. [EEE Trans. Auternat, Contr. ,1996,41(2):305
-39

Borteff S A. Approximarion stale-feedback hnearization using spline
fimctions [J]. Antomatica, 1998, 33(8):1449 - 1458

Krener A J, Karehan S, Hubband M and Frezza R, High order linear
approximations to ponlinear control sysiems [ A]. Proc. of the 26th
TEEE Conf. on Decision and Cootrol [C], Los Angeles, CA,
USA, 1587,519 - 523

Xu Z &nd Hauser J. Higher order approximeate faedback lineaizaticn
sbout 2 manifold [I]. J. Math. Syst., Estimation and Contr.,
1994,4(4) :451 - 465

Karahan S, Higher degree linear approximations of nonlnear Systems
[D]. Califomia Davis, CA: Dep. Mech. Eng., Univ. California,
1989

Xu Z G and Hauser J. Higher order approximste feedback lineariza-
tion sbout 3 menifld for molti-input systems [J]. [EEE Trans. Ao-
tomaz. Contr. , 1995, 40(9) :833 - 840 '


http://www.cqvip.com

24

Bl oy Juplid PR

165

(2]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(1]

(321

(3]

[34]

[35]

[36]

(37}

[38]

Vethulst F. Nonlinear Differential Exquations and Dynamical Systems
[M]. New York: Spinger-Verlag, 1992

Wu X G and Fan ] P. Time scale decomposition end feedback: Lin-
earization of & class of wonliear systems [J]. Coatrol Theary and
Applications, 1994,11(5):588 - 593 (in Chinese)

Xu K K. Singular Perturbation in Control Systems [M]. Beijing:
Academie Press, 1986(in Chinese)

Spong M W, Khorasani K and Kekotovie PV, A slow manifold ap-
proach to feedback conirol of nonlinear flexible systerms [A]. Proc,
of 1985 Amer. Conwr. Cenf. [C), Boston, MA, 1985

Khorasani K. On lincarization of nonlinear singularly perturbed sys-
tems (1], IEEE Trans. Automer. Coatr.,1987,32(3};256 - 260
LiTC, Wang Z L end Cheng T H. Outpant regulation of nonlinear
systems end controlled center menifold [7]. Control Theary and Ap-
plications, 1995, 12(5): 623 ~ 626{in Clinese)

Mury R M. Contml of Monholoncmic Systems Using Chained
Fooms [ M), Rhode Island: Fields Instimte Commmmications,
193,1:219 - 245

Pei HL end Zhou @ J. Approximate linearization of nonlinear sys-
tems a neural network approach [J]. Control Theory and Applica-
tions, 1998,15(1}:34~38

Cheng D Z. Geometrical Theary of Nonlinear Control Systems [ M] |
Beijing: Acadernic Press, {988

Baillieul J. Stable average motions of mechanical systems subject to
pericdic forcing [M]. Rbode lsland; Fields Institute Cormmmmica-
tions, 1993,1:1-22

Bloch A M end Crouch P E. Nonholopomic and vakeoomic control
systerns on Riemannisn manifolds [M], Rhode Islnd: Fields Insti-
tate Commmunications, 1993,1:25 - 52

Li CW, Miso Y, Feng Y K and Du J H. Inverse system method for
nonlicar systems contrel {11} ; Single varishle contrel theory [J].
Control and Decision, 1997, 12(5) ; 529 - 535(in Chinese)

Li CW, Miac Y, Feng ¥ K snd Du J H. Inverse system method for
nonlinear systems controf {1): Multivariable contrel theory [ 1],
Control and Decision, 1997,12(6):625 - 630(in Chiness)

Kener A J. Approximate linearizmtion by stale feedback and coprdi-
nate change [J]. Syst. Coner. Let.,1984,5(3):181 - 185
Reboulet C and Champetier C, Mew method for lincarizing nonlinear
system; the pseadolinearization [1]. . J. Cootr.,1984,40(4) .
631 - 638

Hum L R, 5u R and Meyer (3. Giobal transformations of noulinear
systemns [J]. [EEE Trens. Automat, Contr., 1983,28(1}:24-31
Rebouler C, Mouyon P and Champetier C. About the Jocal lineariza-
tion of nonlinear systems [ A], Fliess M and Hazewink: M, eds.
Algebraic and Geometric Methods in Nonlinear Control Theary
{M]. Reidel, Dordvecht, 1986

(397 Huang J and Rugh W J. Approximate noninteracting control with sta-
bility for nonlinesr systems [A]. Proc. of 1990 Amer. Conmr.
Canf. [C], San Diego, CA, USA,1990,65] - 656

Rugh W J_ Linearization about constanl operating points: an input-
output viewpoint [A]. Proc. of the 220d IEEE Conf. on Decision
and Control [€], San Antomio, TX, USA, 1983, 1165 - 1169
Lejeme R and Rugh W J. Linearization of nonlinear systems about
constant operating points [J]. IEEE Trans. Automat Coptr . 1985,
30(3) ;304 - 808

Khorasani K and Kokotovic P V. A comective feedback design for
nonlinear systemns with fast acmators [J). IEEE Trans. Auomai.
Contr. , 1986, 31(1}:67 - 6%

Slotine 7 J F and Hedrick | K. Robus inpur-cutput feodback lin-
carization [J]. Tt. J. Conwrol, 1993,57(5):1133 -~ 1139
Lawrence D A and Rugh W T, Gain scheduling dynamic linear con-
troller for a nonlinear plant [J] . Autometica, 1995,31(3}:381 ~ 300
Wang I L and Wilson J. Parameterizad linear systems and lineariza-
tion families for nonlinear systems [J] . IEEE Trans. oo Cirouits and
Systems, 1987,34(6):650 - 657

Saksena V R, O'Relly J, Kokotovic PV, Singular perturbation and
time-scale methods in conrcl theory: Survey [J]. Automatica,
1984,20(3}.:273 - 293

Wu X G and Wang X M. Global linsarization of nonlinear singular
perturbation systems [ A, Int. Confermnce on MSC' 92 (],
Hefei, China, 1992

Li CW. Inverse systems methods and applications [}, Joumal of
Tsinghua University, 1986,26¢2):105 - 114{in Chinese}

SuHY, CuJ and Wang J C. A step-by-step transformation based
controller design for mubti-inpu nonlinear systems [J]. Control and
Decision, 1995, 10{5) :444 - 449(in Chinese)

[40]

[41]

[42)

[43]
[44]

[45)

[46]

[47)

(48]

(4]

F L AEE WA

MR 1960 &4 PT 1982 5 1985 W 191 FHEF L W
AR WHEEFEATAFLFEARIRABAK AR
RASH BAENBETAFAHNNTRRAEE WLERM. A
WEEFRME AT IAMERAREA, F RS R A RENS
AREE e A H WU B R ki 4

AN 1968 SE 4, 2 BT 1989 4F 1992 SE M 2000 EHE L W
TR REREST L ETR.

EFRE 1936HFE 192 FENTRETER, RAEWET X
SHARHTITRRER WL ESWM MBI AESER
.

FHER 1957 4 APT 97 E S 1908 EELAKFRNER
WREGEAFIBEL SR PN, 19 FESEFBRET AR Y
FERRIBRENE MRS EFARLLHE, MBEBN LR
RBRH S,


http://www.cqvip.com

