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Robust H,, control for a class of uncertain nonlinear systems
GUAN Xin-ping, HUA Chang-chun, LONG Cheng-nian
(Institute of Electrical Engineering, Yanshan University, Hebei Qinhuangdao 066004 , China)
Abstract: The problem of robust H.. control for a class of nonlinear systems under engineering background is considered.
The uncertainties are norm bounded. Based on the Hamilton-Jacobi inequality, a state feedback control law is constructed such
that the closed-loop systems satisfy H,, robust disturbance attenuation perfonmance.
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1 5| & (Introduction)

e Ho, Il R £ R 4 Ho 35 Hl o] B A —
TEREMM, TELEHREERA T THMHENE
B ERIEREBEMIERT TR ZRATEN
HEMNERHENHIIFERNBE/NEE, EX—8
BT,.EEREBTHELZEEHREN-S,

XERBIE—FHIBNATYRZ T, XEETAX
MM REFE LW EHE He 5 0 8. T4
SCRHHETBERE RS, KB THMHRER B
B . X6t B BT RMURXWARE , BRE %
B ASGEELAREERE A CWAAE T M,
DA SCERM M E L R B ATF, A SCE &
ERARETS TIRKE —REE, B3 THRIEFNS
R AW RBEEHER, EFRCER[3]M
FELRMCER(6]HBABX—&.

2 REGHHiR S E KEI& (System description
and basic assumption)
EEWTFTHWIERERS:

2(t) + A](x) =
{f(x) + Af(x) + gi(x)w + (g2(x) + Dg2(x))u,
z = h(x) + k(x)u.
(1)

» HEDH EERAHTELES(69925308) KB E .
HCHE H 922000 - 06 - 28; W HCRE H 31:2001 - 05 - 31.

Ha, (1) € R RERAZSBARERE x(0)
=0,z€E R"BFMEmtiHE, u € R HIEBHIBA,
w AR EE. f(2), g1(2),g2(x)  h(x), k() R
BAESARMWE MR REFERE.

BIMBERGE() PHARBEEB LN TAER
BB iR :

g1 A& PRRETRE & (x) = g5,
Af(x) = e85,082(x) =8, HH |6l < || W) |,
ol < lmel)ll, 118,11 < Il m(2) Il

X1 WRAZ() Hu =08, BEWNTH
4, AR RG2S Ho tEREFE IR

1) HBw=00 RENFES x = OTER
WEBE  WAREERBREN.

2) Hx(0) = OB, M FAEFELEN T > 0FE
NMEEW 7, B llzlly < Ylolr,vw € L,
(0, T], BT ERELRITE B T~ LW L, T4
3 FEZ R (Main results)

YER—TRETE , RINTF B RS

{x(;) + 2j(2) = f(x) + g1(x)w,
z = h(x)
& HE He. [ 5.

(2)
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EE1 NTREQEFESYWER
Aj > 0, ST HII AR
%f+ 72(212 QZB + C'D) Q" '(zlzng
C'D)" 4+ Y*C"C < 0 (3)
AHBEER V(x), MRS Q)W EE# Ha HE6E
|17 .

EX
Q =1 - DTD > 0, B = [gl(x),lje]—],
1
~h(x) 0 4
¢= 17 ’D=|:—1—WB:|' “
Tij(x) Aj

iE BAIEFBREERESEMHEEN
—FERHIINR RS, EEFEX—PEEER X
RISM R B . i, AT B

dl o
d = [ ], d; = y dy = — -, 5
d2 1 w 2 Al- ( )
xR
a
S aw-go)+ lz17- 2llwl? -
a
5o+ Bd) + bh - P2dTd « Pdldy,  (6)
EEE
72
Y2dld, < ﬁxTWTWx =
J
7 T
A?<f+ 1w — ejéj)TW W(f+ g1w — e,-Sj) =
7
Aﬁ(f‘“ Bd)"W'W(f + Bd) =
2 2 2 2
YW+ LB W WBd 4 ,112 FWWBd.
J J ;
(7

BR(DRAK(), T

3
Yifraw-ea)+ 1zl -7 lwl?<
ﬂ/(f+Bal)+VZCTC—>'Za!TQal+)'2(CTDd+dTDTC)=

f+ychc 7| 0td-¢" (— —B+CTD)T

2(1av
272 dx

EA4 2

D) 4+ y CTC < 0.

19V

+ C™D)Q- l(2 3 9, + C"D)T <

ay v
B + C™D) Q- l(2—2 LB+

Rarla®
V(x(T)) - V(x(0)) + lzlI2- w12 < 0.
BT V(x(0)) = 0,V(x(T)) > 0, AT Iz <
Yol . o =08,V <0, NTTRERLSRE
ERRER . Hilt, ARG R &% Ha. tEEEHR .
UEEE
1 EHEAHEE.
{x(t) + Aj(%) = Ax + Bw,
z = Cx.
B Lyapunov BR¥ WK BY R «"Px, MR Rjea
By, R (3) LK Riccati A%,

ATP 4+ PA 4 yz(y%PB + CW))Q"(%PE? +
C™D)" + ¥28"C < o.
k-
Q=1-D"D>o0, 8 = [B,Ajej],

) ﬁ = 1 .

WERB MBI —FTELR.
RN~ H B RS
{x(t) +48j(2) = f(x) + AF(2) + g1(%)w,
z = h(x).

1
C

(9
I

1
% WA

(8)
THE2 HFEEESNER A, A > 0, Fi8m
T8 HI A%
%f+ % 2123‘/3 + C"D) Q- l(zlngB
C"D)" + ¥2C°C < 0 (9)
FABEER v(x), WESKS)W EBE Ha HE4E
8. B

’Q_I_DTD>0 C_[lhT lfTwT lmT]T
= s = y 1 A] "f f1 >
0
| 1
B =1[g Ae Arel, D = A—jWB
0

(10)
e 51 MER—&, RISIARG6) B
SRS d,

i ) S
d=|d, di=w, dy=-—2, dy =L

ds
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VITIEER 5@ 3 1 2500, #ims .
*2 ERAHBIE, XS
BR(3 )M EEEGL, K.
THRMNEZEEBERMBATAZAERN RS AS
WA EENRLE (1) MEE H, 3% 513
EE 3 EFEEIANEEL A2, >0, 5
WA HIT A%

av _ laV
a—xf+)’2(zzaB+CTD)Ql( B+

WL AT LU 23

cC"D)T + Y2C"C - -Zab 1aT < 0 (11)

AXMEEM V(x), K

av 292 1 aV

a = £g2+—%((2 e CTD)Q 1gT
J

fHW'Wg, + 2hTk],

b = [AzngT(WBQ 1BT"WT + I)Wg2 +

2
(ka + %mﬂm;)] R

B=1[g Ae Ae Ae,], Q =1-D'D >0,
d,r 1 rgr 1 7 T

c=[7h1 ALY Afm, o] ,

p=[0 5 BTWT 0 o .

LI (9 98 w0 = —

¥ H. tEREE 1R .
IE S RIERA—#, RITFIAR ) KT

bla”, BEERGE(IW AR

MANRIB) d,d = [dT dl dF diIV,H 4, =
S
w,dy = —A_J,d3 = A_ yda = _5.“‘5&.1”3’E"f+ gou
j f
h+hku BER—1EE BEM ) NER, 2BIESE
()W R H, I8 M E&F BT R
- 3
g—l/f+ 72(212;”/ CTD)Q 2y 292 aZB
C™D)"T + ¥*C"C < 0. (12)
HH
]_( = f+ 82U,
C=2¢C+ [0 %ungWT 0 %uTmE]T‘
3] u
(13)
f\(B)ﬁAf\f(lZ)’E
‘S—Zf+ 72(2)/ B + CD)Q- ‘(212‘;—;’3 .

C™D)" + y*C"C =

IV 52 T P 14
S+ (2233 + CTD)Q (55 5B +
C"D)" + ¥2CTC - abla" 4

1,5 7\7 1,01y L .1 7
(u+2b a)b(u+?_b a)—4ab a'.

FRLL R R SR BN u = - 2 ba", 5L

(1) W2 MBI T AR5 () 2B H p
4 518 (Conclusion)

PEM P ERITE S REHEBE RS,
MREFEHLIARHEL  MAAEFTAX—
WIHEE MM TEE X A XEE N — B EE
TERTRAKEEIWIELRERENEE H 185
[, B F HIT AS A5 TR 2R RE.
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