%40 & 5 10
2014 F 10 H

H 2 % 4R
ACTA AUTOMATICA SINICA

Vol. 40, No. 10
October, 2014

1A=l 27 ) M = z é o AN A
BRRETUERERANTEERERREEF LS
IR S A
W OE AN AR A A e R G, YR HAFAEAT St S I AR R SR ML R R L ZE I, B
ERRTERE R A AT 0TI ) A 60 23 )l 2000 s ST B0 AR I ) AR AL AR () AR AL 6, 0t T RIS SRR TR RE N AR AL AR 11
SRR S RS, R T IN TA)RlR A ) ARG AR AL e A BAT SR AR AT SRR, R G B R BE I A
I B AN R AFAERIR, LI AEE R (D FREE), A3 R4 SOBREHUN T 1.
KR TR, GREIERE, BURGE, ARDURE, S5 E It
IR X, Y. BRI RAT SR A R G RE 7. A3k, 2014, 40(10): 2098—2107
DOI 10.3724/SP.J.1004.2014.02098

Robust Performance Analysis of Spatially Interconnected Systems with

Rate-of-variation Bounded Time-varying and Space-varying Uncertainties
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Abstract
bounded, linear, time-varying, space-varying, structured uncertainties. Both temporal rate-of-variation and spatial rate-

This paper investigates robust performance for a kind of spatially interconnected dynamic systems under

of-variation are introduced to a linear time-varying and space-varying operator. On the premise of guaranteeing robust
performances, both upper and lower bounds are obtained for the maximal rate-of-variation of uncertainties. It is proved
that the existence of a temporal and spatial frequency dependent D-scale matrix that can render the norm of the nominal
model less than one is necessary and sufficient for robust performances against time-varying and space-varying structured

bounded uncertainties with appropriate rate-of-variations.
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Fs(\) = | Fa(\) Fs(A) -~ Fs() Fosi(V) a=col(a",--,a"a”, - a")
b= col bll,-“ ,bll,b21,~- ’brl
Flosa(A) -+ Fosi(A) Fsi(A) -+ Fa(A) ( . . )
UT(t) = dlag (eJWItImh T 7er7'tIml)
F751(>\) F752()‘) T Ffsl()\) Us(p) = diag (diag(ejglplm’ ce ,eje[plm), e
R IFs(MI <1 H diag(e”"In, -+ ,&71,,))
" I, 0=0,, i Power(w®) < Power(2°), 71 |la| > |b],
Fap,(e") = . p
’ 0, HAt WA — A M, {13 6 (M) < 1 H Ma = b.
& X TN EANEIN 2R AR Uy, Ug WF:
P = [T 0=
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U =U.
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Us(p) WIF: Fogs 2 PN A A B T
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diag (US, Ug, Us, Ug) x diag (M,M,M, M) X
diag (Ug, Us,US, US) x diag (U:IF{, Ur,Ur, UT)
TR, 0 Q = VpVs NV
HoE, Q M4ty Hoid 1z . N ik uE Bl
IS A = Fr(2)Fs(\)QFS (N FE(2) Wi 2 2
RIS AR R (1) 7
A(2°) = Fr(2)Fs (\) QFs (\) Fr(2) (2°) =
Fr(2)Fs(\)Q({col (/2P x
"It} +20) =
Fr(2)Fs(\)VpVs NV VI x
{col(e/*arelnta i i 2 i,
Fr(2)Fs(\)VpVs NV VI x
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)} 42 =
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sgpﬁ(Vs (p—1)Vs(p) NV3' (p) Vs (p) —
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BT V(1) A1 N R0 5 1 A0S #7028 B
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—2, A (3) FMTAMERER o, 7 [[A2TA -
AN < a(Us(1)M — aM + aM — MUg(1))
< 26(M)a(Us(1) — aI), Bl [[ATTA — AN <
2 mingec maxy, [ — o = 2sin(45%) = .

F B A A [[z7PA — Azl < U(UT(l)M —
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SE PRI BG5S E T, WRS L
FHUFEFRTERE, R .

5132 2 (3Ci#k [13] EIE 3.2). —/MEFE ™
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FRBEHIE, IARAEAE D € D 443 6(DM (e*)D-1)
<1, k=12 ,r RS, W M(z) X F(v),
vy = 2sin Lo Tyl BT BE.

I 2 hiHe W R AN s 5 s T
lae (0, +00) ZF[H], X THI NG G 5 8T o 230,
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ERE 3. —/NSEM L RRE ) I TA) B A I U
R M(z,\), BOAEAEA R R 0 < wy <
Wy < oo <w, < FIFHBER 0 <0, <Oy <---
<0 <7, i3 M(z,\) NMEE—DMAKM D eD
PREEW A2 o (DM (e, )D71) < 1, ky = 1,

LT k2 = 1, 71, %BQ\ M(Z,A) Xj‘f(yl,VQ% 125}
= sin “=* vy = sin 9’791 TLVEIAT B RE.
IS R G %%‘@ﬁ%ﬁﬁmﬁﬁiﬁﬁ?ﬁ

I F. mhA gz e P HBIN E X 1 &
R ST VEH ||u]| o = sup,, [u(t, p)| HIXUE T 417
), Blu € I, u = (---, u(0,—1), u(0,0), u(0,1),
e (1 =1), w(1,0), u(1, 1), g ees ). H

loo FAT TP LRPEI IS ANAR IR IS Ta] DA SR

ﬁ?a %Xﬁ@ﬂj?ﬁiﬁ ”HH’LOO = Supu;£07u6loo ”ﬁ:ﬁ!:o
< +o0. X[HH

Z Z h(ky, k2) _kl)\ b —

=0 ke=—o00

ZHICI( zh = Z sz )\ ka2

k=0 ko=—o00
HU Sk [10] 74

||H||100 - Z Z |h k;17k2
=0 ke=—o00
SI3R 3. ALY M(2,\) A7 7EHE 5 [ i A

NI DRI B 1R A S B . R
LAE B AL R EL dy (2, M), - -+, du(2, ), fliF3
1D(z, VM (2, )D™ (2, )| < 1, Ferf D(2,A) =
diag{Il, d(z,\) 1, ---, d,,(z,\)I}.
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