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CUHTE3 CYBOMNTUMAIIBHOIO
AHN3OTPOMUMNHOIO PEIYNATOPA ANA
AECKPUNTOPHbLIX CUCTEM B TEPMUHAX
YPABHEHWUI PUKKATHU

Anapuanosa O.I.!,
(OI'FYH Uncmumym npobiem ynpasienust
um. B.A. Tpanesnuxosea PAH, Mocksa)

B oannoil pabome pewaemcst 3a0aua nocmpoernusi CyoonmumMaibHO20
AHU30MPONRUTIHO2O Pe2YTAmopd No COCMOSIHUIO Ol TUHEUHbIX Cma-
YUOHAPHBIX OUCKPEMHbIX 0eCKPUNMOPHbIX cucmeM. Bulau noayyensl
docmamounvle YCIo8Usl CYyuwecmeo8anus pe2yiamopa 8 ¢opme 06-
PAmHOU C853U NO COCMOAHUIO, 0Decnevusaiouie2o OOnyCmuMoCms 3a-
MKHYMOU CUCMEMbl U OZPAHUYEHHOCHb €€ aAHU30MPONUUHOU HOPMbL
3A0AHHBIM NOTONCUMETLHBIX YUCTOM.

KiroueBble cnoBa: CroxacTHYeckas TEOpHs AHU30TPONUNHHOIO pPoO-
0acTHOTO yNpaBlIeHUs], TayCCOBCKUN OBl IIyM, CPEIHSSI aHU30TPO-
s MOCNEN0BaTeIbHOCTH, aHU30TPONUITHAS HOPMA, NE€CKPUITOPHBIE
CUCTEMBL.

1. BeedeHue

B Poccun ¢ 1994 roma mosBuiace W cTaja pa3BUBAThCs CTO-
XacTHUYecKasi TEeOpUsl aHU30TPOITUITHOTO POOACTHOTO YIIPaBICHUS JUIS
OOBIKHOBEHHBIX cucTeM [3, 9]. JlaHHas Teopus MO3BOJSET CTPOUTH
PETyIATOpBl, MUHUMU3UPYIOIIE 0COOBIM 00pa3oM BBEIEHHYIO aHU-
30TPONUNHYI0 HOPMY CHUCTEMBI, 337a4l CHHTE3a ONTUMAJIBHBIX Pery-
JIATOPOB TI0 COCTOSTHHUIO U BBIXOMY ObUTH perneHsl B [14]. [To3ke Oblia
chopMyIUpOBaHa U JI0Ka3aHa YaCTOTHAs TEOpeMa, CoJepIKaIast ycio-
BHS OTPaHMYEHHOCTH aHW3O0TPOIMHHOW HOPMBI CHUCTEMBI 3aJ[aHHBIM

! Anopuanosa Onvea Tennaovesna, Mamemamux nab.Nel,
(andrianovaog@gmail.com).
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YHCIIOM, YTO TTO3BOJIMIIO PACIIMPUTH MPUMEHEHUE TEOPHH aHU30TPO-
MUHHOTO YIpaBJIeHHs Ha pelIeHHe 3a7ad CyOONTUMAaIbHOTO CHHTE3a
[13]. Co3nanHast TeOpHsi B HEKOM CMBICIIE ““HAXOJIUTCS MEX]y  Kiac-
CHYECKUMU TeopusIMU Ho- 1 H o, -ONTUMANTBHOTO (CyOOITHMAIIEHOTO)
ynpaBjieHus. B HacTosiee BpeMsl CTOXaCTHUYECKYIO0 TEOPHIO aHH30-
TPOMUIHOTO YIIPaBIICHHUS HCIIONB3YIOT UIS PEIIeHHs pa3iIndHBIX 3a-
Jla4 yIpaBieHHUS ¥ (QUIBTPAIUH.

OCHOBHBIMH TIOHSTHSMHU TEOPHH aHU30TPONIUHHOTO YIIPABICHUS
JJIS1 CTAlMOHAPHBIX CHCTEM SBJISIFOTCS aHU30TPOIHS CITyYaifHOTO BEK-
TOpa W CpemHssl aHW30TPOIUS BXOJHOM MOCIENOBATENFHOCTH. AHU-
30TpOMNHUs CIIy4aifHOTO BEKTOpa XapaKTepu3yeT “IIBETHOCTh’ CHUTHa-
Jla KaK Mepy OTIMYHS €ro IUIOTHOCTH PacIpelesieHHs BEPOSTHOCTH
(m.p.B.) OT 1.p.B. rayccoBckoro Oenoro mryma. CpeqHss aHU30TPOMHUs
MOCIIEIOBATENIFHOCTH TIPECTABIsET cO00H YCpenHEHHYIO IO BpeMe-
HU aHU30TPOIHIO BEKTOPA.

B nanHo#i paboTe mocTaBieHa U pelleHa 3aa4a cuHTe3a cyOor-
THMAJIEHOTO aHU30TPOMUITHOTO PeryssITopa Mo COCTOSHHIO IS JIHC-
KPETHBIX JIECKPUITOPHBIX CUCTEM. [leCKpUIITOPHBIE CUCTEMBI, COACP-
)Kamme Kak quddepeHnnanbabie (pa3HOCTHRIC) YpaBHEHUS, TaK U ajl-
reOpanyeckue OrpaHUYCHUS] Ha MEPEMEHHBIE COCTOSHUS, YacTO BO3-
HUKAIOT B WH)KCHEPHBIX NPWIOKEHMsIX. Bo3pacraromuii nHTEpec K
Oonee oOmieMy ONMUCAaHUIO OOBEKTOB YIIPABICHUS BBI3BaJ HEOOXOIH-
MOCTP PaclpoCTPaHEHHsI HMEIOIINXCS METOIOB aHAIM3a U CHHTE3a Ha
JECKPUIITOPHBIE CUCTEMBI.

3amaya MOCTPOSHHUS CyOONITHMAIFHOTO aHU30TPOIHITHOTO pery-
JSITOpa MO COCTOSHUIO 3aKJIIOYACTCS B HAXOXKACHHUHM TAKOTO 3aKOHA
ynpaBsjieHus B QgopMme oOpaTHOW CBSI3M, YTOOBI 3aMKHYTas CUCTEMa
OblTa YCTOHYMBOW M NMPUYMHHOH, a €¢ aHW30TPONHUiTHAsT HOpMa ObLIa
OrpaHHYeHa 3aJaHHBIM ITIOJIOKUTEIBHBIX YUCIOM. AHAIOTHYHAs 3a-
nada JJisi OOBIKHOBEHHBIX JFICKPETHBIX CHCTeM Oblia perieHa B [4].
VYcinoBust OrpaHUYEHHOCTH aHU30TPOIMIHON HOPMBI JOITYCTUMOM CH-
CTEMBI, CBA3aHHBIE C CYIIECTBOBAaHHEM peIIeHHsI 000OIEHHOTO YpaB-
HeHusl Pukkaru, ObUIM MONTydeHBl B [S]| M HEepenucaHbl B TEPMHHAX
JIMHEWHBIX MATPUYHBIX HEPABEHCTB B [6].

CymecTByeT Takxe psiji paboT Mo MOCTPOCHUIO CyOONTHMAIBHO-
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ro H.-perymsaropa mo coctosauto. Hanpumep, B [15] HeoOXomuMBbIe
W JIOCTaTOYHBIC YCIIOBUS CYIIECTBOBAHUS PEryisiTopa chopMyIupo-
BaHBI B BUJIe 000OIIEHHOTO JUCKPETHOTO ainreOpandecKoro HepaBeH-
ctBa PuUKKaTh ¢ OJHOM MAaTpUYHON MEepeMEeHHOM; B [7] MOIy4YeHBI
HEOOXOIMMBIC M JIOCTATOYHBIC YCIOBUS B TEPMUHAX CTPOTHX JIMHEH-
HBIX MaTPUYHBIX HEPABEHCTB.

JanHas paboTa COCTOUT M3 CICAYIOUMX paszienoB. B paszagene 2
MIPUBEICHBI MIPEeIBApUTENbHBIE CBEJICHUS 10 CTOXaCTUYECKOW TEOPHH
AQHU30TPONHUIHOTO0 PoOacTHOrO yrpapieHus. OCHOBBI TEOPHH JTUC-
KPETHBIX JIECKPHUIITOPHBIX CHCTEM JaHbl B pasgerne 3. JlocraTodnsie
YCIIOBUS CYIICCTBOBAHHS PETYISATOpa B TEPMHHAX OOOOIICHHOTO aj-
redpanveckoro ypaBHeHHS PHKKAaTH W HepaBeHCTBA CIIEHAIBHOTO
BHJIa, KOTOPOE CBSI3aHO C OIPAaHUYCHHOCTHIO aHU30TPOMHUIHONU HOP-
MBI, TTOJTy4YeHbI B pazzeine 4. Jlanee nMpuBeseH YUCIEHHBIN IpUMep.

2. CpedHsiss aHU3omponus nocsedoeamesisHOCMu u
aHusomponuliHasi HopmMa OucKpemHol cucmembl

B nmamHOM pasnmene mpHBEOeHBI OCHOBHBIE CBEICHHUS IO TEO-
pUH aHWU3OTpOIUiHOTO ympaieHus. OnpeneneHus: cpemHed aHHU30-
TPOIIMH I'ayCCOBCKOM CIy4allHOW IOCIJIEAOBAaTENIBHOCTU U aHU30TPO-
MAHHON HOpMBI ObUTH BBeACHH! B [3, 10].

Ilycte 3amaHa cranuoHapHas THocienoBaTenbHOCTE W o =
{w(k)}x>0 WHTErpHPYEMBIX C KBaapaTOM CIy4ailHBIX BEKTOPOB H3
R™, mpeacTaBisomUX coOOW AMCKPETHBIE CITydYaiHble MPOLECCHI.
CocraBum u3 smementoB W Ha unTepBasie Bpemenu [0, N| ciydaii-
HBI1 BEKTOP

w(0)
W(): N—1—= -
w(N —1)
BCE KOHEYHOMEPHBIE BEPOATHOCTHBIE pacIpelelieHus] KOTOporo abco-
JIIOTHO HEMPEPHIBHBL.

Anmsorponus ciydaiinoro Bekropa A(Wo.y—1) €CTh MUHHMAITb-
HOE 3HaYCHUE OTHOCUTENBHOM HTponuH [14] OTHOCHUTENBHO TayCcCOB-
CKuX pactipeneneHnii B R™ ¢ HylIeBHIM MaTeMaTHIECKUM OKAJaHHEM
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U CKaJsipHOM KOBapHaIlMOHHOW MaTpHIIEH:

2me

AWor—) = ( E<rwo:N_1P>) (W),

m
e h(Won—1) = Eln f(Wo.n—1) = — [pmn f(w)In f(w)dw -
maddepernuansaas suTporus, a f : R™Y — R, —mp.B. mN-
MepHoro BekTopa Wy.n—1.

CpeHsis aHU30TPOIHUS MOCIEeI0BaTeIbHOCTH W — 3TO yCpeaHeH-
Hasi TI0 BPEMEHU aHU30TPOIIUS CIIy4aifHOrO BEKTOpa, OHA MOXKET OBbITh
HalijieHa 1mo dopmyie
A(Wo.n-1)

2 - S

ITycth Temeps ciydaiiHas MOCIeI0BATEIbHOCTh W reHepupyer-
Csl M3 TayCCOBCKOro Oenoro mryma V' ¢ HoMOIIbio (OPMUPYIOIIETO
¢unsrpa G, mepenarounas ¢ykips G(z) KOTOPOro NPHHAIICHKUAT
npocrpancTBy Xapau H3'*™ MarpuuHO3Ha4HBIX (YHKIMH, aHATHTH-
YEeCKUX B OTKPBITOM EIUHUYHOM KPyre Ha KOMIUICKCHOH TJIOCKOCTH
U MEIOIINX KOHEUHYI0 [Ho-HOopMYy, ONpeneNiieMylo BblpakeHHEM

1 7 1/2
IG|l2 = <§/ TraceS(w)dw) ,

—T

e S(w) = G(w)G(w)* (-7 < w < ) — CHeKTpabHas IIOTHOCTH
W, G(w) = limy_,; G(le’™) — rpaHMuHOE 3HAYCHHE IEPEATOUHOI
¢byukuuu G.

Cpennsist anuzorponus (1) cioydaifHol cTaloHapHOW TayccoB-
ckoil mocnenoBarensHocTH W = GV Moxer OBITH ompeneiicHa B
TEPMHHAX CIIEKTPAIbHOW IUIOTHOCTH S(w) u Ho-HOPMBI GopMuUpY-

foutero ¢unsrpa G o hopmysie

Cpenusia aHU30TPOIUS XapaKTepu3yeT ‘“‘pacCTOSIHUE” MEX]y CHUTHa-
JIOM U rayCCOBCKHM OebIM myMoM. bonee nmoapoOHyr uHpopMaIuio
MOXHO HalTH B [2, 3].
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O6o3raunMm 3a Y = PW BBIX0J JIMHEWHOH MTUCKPETHOU CHCTe-
Ml P € HE™, nepenarounas ¢ymkius P(z) KoTopoil aHATMTHYHA
B OTKPBITOM €IMHAUYHOM Kpyre |z| < 1, P(z) umeer koHeuHyt0 Hoo-
HOPMY.

Omnpenenenue 1. a-Anuzomponutinas nopma cucmemvt P npu
3a0annom 3Havenuu a > 0 onpedenena xax
) 1Pl = sup{[[PGll2/lIGll2 - G € Ga},
m.e. KaKk HaubOnbwul Koaguyuenm ycuneHuss (OmHouleHue cpeote-
K8AOPAMUYHBIX 3HAYEHUL BbIX00A U BXOOHO20 803MYUEeHUSL) NO OMHO-
WeHUI K Kaccy gopmupyrowux guismpos

G,={GeH™": A(G) <a}.

Wrak, a-aHu3oTponuiiHas HopMa || P||, omuceiBaeT croxacTuye-
CKHH KOS (UIMEHT YCHICHUS CHCTEMBI PP OTHOCHTENBHO BXOJHOM
nocnenosarensHoctd W,

3ameuanue 1. CnygaitHas mocienoBaTelbHOCTE W TTOTHOCTHIO
omnpeaensercs ¢opmupyomuM GuiasTpoM G, clenoBaTeinbHO, 000-
snavenns A(G) u A (W) 5KBUBaJIEHTHBI.

3. JluHeliHble ducKpemHbie 0eCKpUnmMopHbie cucmemsbi:
npedeapumernbHbie ceedeHue

JuckpeTHasi IeCKpUNTOpHAas CUCTEMa B IPOCTPAHCTBE COCTOS-
HUI UMEET BUI

3) Ex(k+1) = Ax(k)+ Bf(k),
y(k) = Ca(k)+ Df(k),

e (k) € R™ — Bekrop cocrosuus, f(k) € R™ u y(k) € RP -
BXOJHOH W BBIXOAHOM CUTHalbl coorBerctBenno. K, A, B, C, D -
MOCTOSIHHBIE MaTpPUIIbl COOTBETCTBYIOLIMX pasMepHocTell. £ € R™*™
— BEIpOXKIeHHas MaTpuna, rank £ = r < n.

Omnpenenenue 2. /Jeckpunmopuas cucmema (3) Hazvieaemcs
oonycmumot, ecau ona peeyisipuas (3N # 0 : det(AE — A) # 0),
npuuunnas (degdet(zE — A) = rank E)u ycmouuusan (p(E, A) =
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max ]A]AE{Z‘ det(:E—A)=0} < 1). Bonee noopobuyio ungopmayuio
MmodicHo Hatimu 8 [8].

Teopema 1. [12] Pecynsapnas cucmema s671s1emcs 00NyCmumotl,
ecnu cywecmeyem mampuya X = X' € R™", xomopas aersemcs
pewenuem ypasuenus Jlanynosa
(4) ATXA—-EYXE+CTC =0
u yoosnemeopsiem ycnosuro EXXE > 0.

PaccMoTpuM 00paTHYIO CBSI3b IO COCTOSIHHIO B clenyromeil ¢popme:
(5) F(k) = Fa(k) + v(k),

e F' € R™*™ — nocrosiunas mMarpuna, v(k) — HOBBIN BXOXHOW CHI-
HaJl. 3aMKHYTasi CHCTEMa MOXET OBbITh 3allicaHa B BUJE

(6) Ex(k+1) = (A+ BF)x(k) + Bu(k).

Onpenenenue 3. Cucmema (3) Hazvieaemcs npuyuUHHO YNpaes-
eMoll, eciu cywecmsayem oOpamuas c6éa3b N0 COCMOsHUI0 & guoe (5)
makas, umo 3amkuymas cucmema (6) sensemces npuuunnou [8].

Teopema 2. /8] Cucmema (3) saensemcs npuuunno ynpaeise-
MO, eciu 8bINONHEHO clledyloujee paneosoe yciosue:

E 0 0
rank([A 5 B})—rankE—Fn.

Onpenenenue 4. Cucmema (3) Hazvieaemcs cmaburusupyemot,
ecnu cywecmeyem obpamuas céaze no cocmosinuio 6 eude f(k) =
Fyx(k) makas, umo napa (E, A + BFy;) aennemcs ycmouuugotl.

[epenarounas QyHKIUS cucTeMbl (3) 3a/1aHa BEIpaXKEHUEM
P(z) =C(zE— A)"'B+D.
4. NMocmaHoeka 3adayu
OOBeKT ympaBlIeHHUS 3adaH B BHIC JIMHCWHON JIHCKPETHOM

JeCKPUTITOPHOI CUCTEMBI I” B TPOCTPAHCTBE COCTOSHUIA

(7) Ex(k+1) = Ax(k)+ Biw(k)+ Bau(k),
z(k) = Cuz(k)+ Dyw(k) + Dou(k), Ex(0) =0,
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rne w(k) € R™ — Buemnee Bo3myuienue, z(k) € RP — ynpasise-
mbli Beixox, u(k) € R™2 — ynpasnenue. E, A, By, Ba, C, D1, Dy
— TIOCTOSIHHBIE MAaTPHIIBI COOTBETCTBYIOMINX pa3sMepHOCTeil. Marpuia
E soipoxennas. Cucrema P crabuinsupyeMa U OPHYHHHO yIPaB-
jsema.

Jliist 3aaHHOTO 00BbEKTa yIpaBleHus: P, 3a1aHHOTO YPOBHS CpeiHeit
aHm3oTponnu a > ( BHeUIHero Bo3MyuieHus u vy > 0 tpebyercs Haii-
TH PEryJIATOp B BUJIE CTATHYECKO 0OPATHOM CBS3H MO COCTOSHHUIO

u(k) = Fra(k),

CTaOMITM3HUPYIOMINN 3aMKHYTYIO CHCTeMYy P, ¢ peanm3arueil B mpo-
CTPAHCTBE COCTOSHUIMA

8) Ex(k+1) = (A+ BoFy)z(k)+ Biw(k),
z(k) = (C+ DyFy)x(k)+ Dyw(k), Ex(0) =0,

nu 06CCH€‘{HBaIOHIHﬁ BBIIIOJIHCHHUEC CIICAYIOIINX YCHOBHﬁi

1) cucrema P, ABIse€TCS MTOITYCTUMOM,

2) 1Pall, <~

O6o3Haunm A, = A + BoFy, Cy = C + Do Fy, Torma
Py(z) = Cy(zE — Ay) 'Bi + D.

JlocTtarouHble ycloBUs OrPaHUYEHHOCTH aHU30TPOINUNHONW HOp-
MBI 3aMKHYTOH CHCTEMBI MOTYT OBITh C(hOPMYITHPOBAHBI B BUJIE Clie-
JIYIOLIEN TEOPEMBI:

Teopema 3. Ilycmb Onsn cucmemst (8) 6vlnonneno parneosoe

yenosue
rank E =rank ([ E By ]).

Toeoa samknymas cucmema Py agnaemcsa oonycmumots, u || Py, <
v, eciu cywecmeyiom mampuya ® = ®T € R u nonoscumenvroe
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wucno 1 > 2, yooenemsopsioujue Ycnoeusm

) ET®FE >0,
(10) B®B, + DDy —nl,, <0,
(11) B}®B, + DI D, > 0,

(12) —gIn(det((n =) (nlm, — B{®B1 = DI D})7")) > a,
ET®E = AT®A +CTO-
(13) —(AT®B + S)(BT®B + R)"Y(BT®A + S1),
2eB=[B By]|,S=[C™D; CTD, ],
R | PiDi—nlm, DD,
DiDy  DyD, |’
Pecynamop, obecneuusarowuii vinonnenue yCio8ull 02paHuyeHHoOCmu

AHUZOMPONUTIHOU HOPMbL U OONYCMUMOCHU 3AMKHYMOU CUCHeMbl,
coomeemcmeyem mampuye

Fy = —(By ®By + D Dy) " Y(BJ®A + D] C).

JokazarenbcTBo. O003HAYNM

M, = Bf®B, + DI D, — nl, <0,
My = B3 ®B, + D3 Dy > 0,
N = B®B, + DI D,.

Marpunia M = BT®B + R = M% N < 0, tak xkak My < 0,
N+ My
a My >0[1].
0
BBenem BcmomorarelbHYH —nepeMeHHyoo F = e =
2

~M~Y(BT®A+ ST) u nepenumiem o606mennoe ypasnenue Pukka-
T (13) B BUAOE
T
C C
T _ 4T
ITycts L = [ 0 BM~1/? ], TOIIma

C

A+L{M1/ZF}:A+BQF2:A61
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Bripaxxenne (14) sxBuUBaneHTHO ypaBHeHHIO JlsmyHoBa (4), 3HAYHT,
napa (E, A.) siBIsieTcs: A0IyCTUMOMA.

Teneps nokasxem, 4To || Py ||, < . dnst 3T0ro BBeAeM (GyHKIHIO
[16]

T(x(k)) = 2T (k)ET®Exz(k) > 0.

Paccmorpum ¢yukunto H (z(k), w(k)) = T(x(k + 1)) — T(x(k)) +
[2(B)IP = nllw (k).
HecnoxHO 1okasark, 9to
(15)  H{(x(k),w(k)) = w' (k) Myw(k)—

— 22T (k)((AT®By + CTDy) M, Y (B @A + DI C))x(k) < 0.
[pocymmupyem Boipaskernst H (x(k),w(k)) u3 (15) or kK = 0 no
k = oo u momyynm

> Ha(k),w(k)) =
k=0

T(z(c0)) = T((0)) + Y_([l2(k)II> = nllw(k)]*) <.

k=0
3aMKHyTas cucTeMa ycroidumBas, 3HauutT, Fz(co) = Ez(0) = 0,
Toraa ,
o0
k
sup E&:o”z( )||2 <
w 2o [lw (k)]
o) 2
CrnenoBarennbHO, U sup M < 1, a, 3HAYHT, WP cl ”’2 <
= k=0 l[w(F)| a
W:A(W)<a
7.

Hepasencto (12)mpun =q 'u® = q_lﬁ CBOJIUTCS K aHaJo-

THYHOMY HEPaBEHCTBY U3 [5], KOTOpOE OTBEYAeT 33 OrPaHUYCHHOCTD
cpenHell aHU30TPONUU BXOAHOTO CUTHAJIA.

[Ipeobpazyem Boipakerue (12) Kk cleayromeMy BUIY:
(16) —In(det(nl,,, — Bf®B; — DID)™1) > 2a+m; In(n—~?).
Iockonexy N1y, — BlTCI)Bl — D;FD1 < nlpy,,, HepaBeHCcTBO (16)
MOXKHO TEperncarb KaKk

—In(det(n " ;) = 2a + mq In(y — +2).
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CrnenoBarennbHO,
2

Y
n < 1— e—2a/m1
u
2 7
(17) 7 <n< T o 2a/mi”

Ipu a — +o00 u3 ycnosus (17) cnenyer,  — 2, a HEPaBEHCTBO

(12) cranoBUTCS HEACHCTBUTEIBHBIM. 3aMEHSA 7) Ha 72, u3 (9)-(13)

MOJIy4aeM yCJIOBHSA JUIS PEUIeHHs 3aJady CHHTe3a B KOHTeKcTe H .o -

ynpasnenus (npu E = [, naHHbIE YCIIOBHsI COBIAJAIOT C pe3yibTa-

tamy, noinydeHusiMe B [11]). Snaunt, lim || Py, = || Pallec < 7-
a—+00

O

Ipumep 1. PaccMOTpUM JUCKPETHYIO IECKPUITOPHYIO CHCTEMY,
33JJaHHYIO B IIPOCTPAHCTBE COCTOSIHUN CIIETyIOIUMHI MaTpHIIAMU:
E:[o.g 0]’14:[0.85 —0.3}731:[—0.02]’

0 O 0.1 0.3 0
By — [ 8.1

Hecnokno nposeputk, uto rank B = rank ([ E By ]) =
1. Cucrema sBnsieTcd NPUYMHHOM, HO HEYCTOMYMBOW, TaK Kak
p(E, A) = 1.0556.

[TycTh 3amaHbl YpOBEHb CpeHE aHU30TPOIINHU ¢ U OTPAaHUICHNE
Ha aHU30TpOIuitHy0 HOpMy . Mcnonb3ys ycnoBus Teopems! 3, mo-
CTPOHMM peryJsTop 1o cocrosiauio B Gopme u(k) = Fhx (k). Pesyis-
TaThl IOCTPOCHUS PETYIATOPA YIS PA3IMYHBIX ¢ U 7y TMPEACTABICHBI
B Tabmmme 1.

[lonmy4yeHHbIE PEryasATOPHI 1O COCTOSHUIO ¢ Marpuliamu Fh ra-
PaHTHPYIOT OTPaHHMYEHHOCTh HOPMBI 3aMKHYTOH cucTeMsl || Py, <
~. 3aMKHyTasi CHCTEMa TaKXe SBISACTCS YCTOMUUBOH (CM. 4 CTpOUKY
TaOJHIIBT).

] ,C=1035 0.09 ], D; =0.035, Dy =0.1.

5. BbigoObi

B nanHOI paboTe pemieHa 3amada CHHTE3a CyOONTHMAIbHOTO
AHU30TPONUIHOIO PEryaATOpa MO COCTOSHUIO AT TMHEWHBIX CTaIlH-
OHAPHBIX JAUCKPETHBIX AECKPUITOPHBIX cucTeM. JfocTarounsle ycio-
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Tabnuya 1. Ycnoeus u pesynvmamel HOCMPOEHUs CYOONMUMATLHBIX
AHU3OMPONUIIHBIX Pe2YNAMmOpO8 NPpU pPA3IUUHBIX YPOBHAX CpeoHell

anuzomponuu
a 0.1 0.5 0.8
7 0.050 0.055 0.060
I1Petla 0.0336 0.0422 0.0423
o(E, Au) 0.7611 0.7672 0.7631
42 0.0025 0.0030 0.0036
n 0.0042 0.0038 0.0041
o 1.0468  0.7327 1.0531  0.7372 1.0489  0.7342
0.7327  0.5129 0.7372  0.5160 0.7342  0.5139
I [2.3498,-0.9] [2.2956,-0.9] [2.3319,-0.9]

BUS JJIs peILiCHHs TIOCTABICHHOM 3a/1a4l COPMYITUPOBAHBI B TEPMHU-
Hax 0000mIeHHBIX ypaBHeHNH Pukkaru. [lomy4yeHHble ycnoBus rapaH-
TUPYIOT JOIYCTUMOCTh JAE€CKPUITOPHOW CHCTEMBI, 3aMKHYTOW aH-
HBIM PETYISITOPOM, U OTPAaHUYEHHOCTh €€ aHU30TPOIIUHHON HOPMBEI.
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SUBOPTIMAL ANISOTROPY-BASED CONTROLLER
DESIGN FOR LINEAR DISCRETE-TIME
DESCRIPTOR SYSTEMS IN TERMS OF GDARE

Olga Andrianova, Institute of Control Sciences of RAS, Moscow,
(andrianovaog@gmail.com).

Abstract: This paper deals with a suboptimal state feedback
anisotropy-based control problem for linear time-invariant discrete-
time descriptor systems. The goal is to design a state feedback for
the system such that the closed-loop system is admissible, and its
anisotropic norm (mean anisotropy level is set) is bounded by a given
positive real value.

Keywords: Anisotropy-based control theory, Gaussian white noise
sequence, mean anisotropy, anisotropic norm, descriptor systems.
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