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Hannuue Bo3MyIIalOmuX BO3IACHCTBUH SABISETCS XapaKTEpPHOW 4epTOil BceX MPaKTHYECKUX
3aj1a4 TEOpHUH YIpaBJIeHUs. Bo3MyIenne 0OTHOCHTCS K 0COO0MY BULy BXOAHBIX BO3JEHCTBHIA,
KOTOpBIE 3apaHee TOYHO He M3BECTHBI U IIPEe/ICTaBIIOT COO0M HeyIpaBisieMble BXOJHBIE CHUT-
Haubl. Bo3MymieHHs MOTyT HpPHBOAWTH K HEXKENATeIbHBIM IOCICACTBHUSAM B IIOBEACHUH
YIpaBISIEMBIX CUCTEM. B kauecTBe MPUMEPOB BO3MYILIEHHUH B CUCTEMAax yNpPaBJIEHHUS MOKHO
BBIJICJIUTH, HAIPHMED, IOPBIBBI BETPa, BOCXOAIINE OTOKH BO31yXa U IIPOYHE HEOINpeieIeH-
HOCTH, BIUSIOIINE Ha CKOPOCTH JICTAaTENbHBIX alllapaToB. Bo3Mymmenus Tuma mryma mMaTteMa-
TUYECKH MOJENUPYIOTCS HAa OCHOBE KIACCHMYECKOW TEOpHM CIydailHbIX INpoueccoB. besnblit
LIyM, WM LIBETHOM IIyM, MOT'YT OBITh OIIMCAaHbl B TEPMHUHAX UX CTATUCTUYECKUX CBOWCTB, Ta-
KUX KaK cpejHee 3Ha4eHUe, JUCIEPCHs, CIIeKTpalbHas IIOTHOCTh. PerynsaTopsl, HCIIOIb3ye-
MBble B KauecTBe pabodero MHCTPYMEHTA UL PEIICHUs 3ahad yIpaBlIeHHS AMHAMHYCCKHMHU
00BEeKTaMH NPH HAJWYUH NTOMEX JHMHAMHKU U M3MEPHTENs, OKa3bIBAIOTCs BechbMa 3 (eKTHB-
HBIMH B IIPOTHBOAEHCTBHM BO3MYIICHHUSM, KOTOPBIE COIYTCTBYIOT PEalbHBIM CHCTeMaM. B
cllydae, eCJI BO3MYIICHUS HexKellaTeIIbHBIM 00pa3oM BIHSIOT Ha IIOBEICHUE CHCTEMBI, TO pe-
I'YJISTOP HEOOXOAUMO CIPOCKTHPOBATh TaK, YTOOB! HCKIIOUHUTH BIMSHUE BOSMYILECHHH Ha IO-
BEJICHHE CHCTEMbl HIM MHHHMH3HPOBATH BIHMSHUE BO3MYLICHWH HA IOBENEHUE CHUCTEMBL.
Teopust peryiasaTopoB NpUMEHMMA K IIHPOKOMY KJIACCY MHOTOMEPHBIX JIMHEHHBIX CUCTEM C
napamerpamu. B nmaHHO# paboTe ISl OLEHMBAHUs IapaMETPOB AMHAMUYECKOTO OOBEKTa
IpeIaraeTcsl MeToAMuKa MocTpoeHns nHopManuonHod Marpuisl Pumepa. JunaMudeckas
CHCTEMa OIUCHIBAETCA B TEPMMHAX MPOCTPAHCTBA COCTOSIHUM. HeusBecTHbIE IapaMeTpbl
HaXoJATCsl B MAaTpUIAX COCTOSHMS, YNpPaBIE€HHs, BO3MyLIeHHUs. PaccmarpuBaercst ycTaHO-
BUBIINICS PEXXUM, KOTOPBIH SABISIETCS HOJE3HBIM IS PEHICHHUS IPAKTHIECKUX 3a1ad.
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MIPOCTPAHCTBO COCTOSHHMIA, MOACIUPOBAHUE, OCNBI IIyM, PEryJsiTop, HHGOpManHOHHAs MaT-
puna ®umepa
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BBEJIEHUE

B pabotax [1-21] paccMaTpuBarOTCs METOMIBI OIICHUBAHISI ITapaMETPOB JHWHA-
MHYECKHX OOBEKTOB IPU HAJIMYHH ITOMEX JUHAMHKH U U3MEPHTEINs, a TaKXKe BO-
TIPOCHI, CBA3aHHBIE C OLIEHKON KauyecTBa HKCIIEPUMEHTAILHOTO MaTepHana Ha OCHO-
B€ BBIYMCIICHHUA NHPOPMANNOHHON MaTpunbl Puiepa B yCTAHOBUBILEMCST PEXKHME.
B paborax [22-23] paccMaTpuBaIOTCSI HEKOTOpPBIE THIIBI CIIyYaifHBIX IIPOIIECCOB,
UCIIOJIb3YEMbIX TIPH aKTHBHOW MIICHTU(QHKAIIMH JUHAMUYECKHX CUCTEM.

1. ONMCAHME JUHAMMWYECKOW CUCTEMBI
B ITIPOCTPAHCTBE COCTOSIHU

PaccmaTpuBaeTcs ycToiuMBast, MOIMHOCTIO HAOIMIONaeMasi M ynpasisieMast JIH-
HelHas AUCKpeTHas AUHaAMHUecKas cucTeMa B Buje [8—12]

Xie+1 :Cka +‘I-’uk "rFWk,

Vi1 =H X Vs

TZle X — Nn-BEKTOP COCTOSHMSA, U — ¢-BEKTOD YNPABIECHUS; W — F-BEKTOP BO3MYILE-
HUS, )y — p-BEKTOp HaOMIONEHUS; v — p-BEKTOp OmmMOKH n3Mepenns; @ — marpu-
1a cocrosHUs pasmepa nxn; I — marpuma Bo3MmymieHus pasmepa nxr; ¥ —
MaTpHLa yNnpaBJieHUs pasmepa nxq; H — marpuna u3MepeHus pasMepa pXxn ;
(O — HeoTpHLATEIHHO ONpE/IeICHHAs MaTpHIa KOBAPHAIIMH BEKTOPa BO3MYIIICHHS;

R — monoxuTeNnsHO ompesieNieHHas MaTpHlla KOBapHAallMi BEKTOpa OIMIMOKU M3Me-
perus. PaccMOTpuM MeTOIMKY TOCcTpoeHHs HHGOpMaMOHHOW MaTpuipl Duiepa,
KOI'Jla HeU3BECTHBIe HapameTpsl 0 = (0, 0,,..., 6,) HaXoIiATCS B Pa3NIUYHBIX KOM-

6unanusax B marpumax ©(0), I'(0), ¥(0) . IIpennonaraercs, 9To Bce NepexOaHbIE

MIPOLIECCH 3aKOHYMINCh, TO €CTh PACCMATPUBACTCS YCTAHOBUBIIWICS PEKUM.
B paborax [8—12] moapoOGHO paccMaTpUBalOTCs OCHOBHBIE ATAIBI IOCTPOCHUS HH-
(dopmanronHoi Matpuipl Oumepa.

2. IPUMEP

Ha puc. | m3o0paxeH muHAMHYECKHH OOBEKT, KOTOPHIA ONMHUCHIBACTCS CIIEHY-
IOILEN CUCTEMON YpaBHEHUI:

).Cl :(V—Wl —X2)(X 5



Cmabunuzayus HeMuHuManbHo Pazo8020 obvekma c ucnonvzosanuem IHU-pecyrsmopa 23

iy =L ((wy + )k 4 x3)
T

y=x,

e u=x+pv-—w —x).

i

Randam Transfer Fond W

NMumber1
-=0.25 2 > :l
= -0 5=z+1
Stap Scope
Transfer Fon Randam
Mumber

fl

]
Puc. 1. luHaMu4ecKkuii 00BEKT

ITpoBenst HEKOTOpBIE MaTeMaTHYECKHE IMPeoOpa3OBaHMA, MOIYYHUM CHUCTEMY
YPaBHEHHH B CIEIYIOIIEM BUAE:

)'Cl :(V—Wl —Xz)O( .
. 1
X2 :;(—(Wz +X1 +B(V—W1 —Xz))k'i‘Xz) .

y=Xx.

JlanbHeiime npeoOpa3oBaHus IPUBOAAT K CIEAYIOIIECH CHcTeMe YpaBHEHUI:

X =—0xy +ov—aw,
1
)'cz Z—EXI +—(Bk+l)X2 —Mﬁ-%wl —£W2,
T T T T T
y=Xy.

HpeZ[HOJ'IO)KI/IM, 4YTO mapaMeTpbl CUCTEMbI UMEIOT cne,uylomm‘/i BU:

o 0 - . a . o 0 o- 02 0
T E Lpran | T SBEp TTIBE BB 0a)
T T T T T

H=(0 1), R=0.
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[Tycte momroca cuctemsl OyayTt paBHel {—1, —1}. Torma mapametpsr I[1H-pe-
rymsitopa Oynyt ciaenyroummu: f=—1, o =-0.25. [Tonaraem t = 0.5 . Jlanee cun-
TaeM, 4TO mapaMeTp k SBISIETCS HEM3BECTHBIM IapaMeTPOM M MOXKET MEHATHCS B
nporuecce paboTsl cucteMbl. Heo6xoauMo uaeHTHGUIMPOBaTh MapaMeTp k B Mpo-

mecce pabotel. [lmHaMudeckas cUcTeMa MpH 33JaHHBIX MMapaMeTpax HMEET CIely-
FOIIIMH BUI:

0 0.25 —-0.25 0 0.25
o= , V= , I'= .
-2k 2k+2 2k -2k 2k+2
Ha puc. 2 npeacraBieH pe3yabTaT MOAEIUPOBAHUS JUHAMUYECKUN CUCTEMBI B

cpene Simulink. BxomHOW cHrHaia mofaeTcs B BHIE «CTYHEHBKH» C TEPHOIOM
T=6c¢.

Random

wl Humberd

Random
Number2

Gainfi Integratort Gaind Integratord Seopel

Puc. 2. [lunaMmuueckuii 00bEKT C PEryIATOPOM

3AK/IIOYEHUE

B I[aHHOﬁ pa60Te MMpEACTABJICH PAA BCIIOMOTIaTCIIbHbBIX q)OpMyJ'I, HeO6XOL[I/IMI)IX
JJIA HaﬂbHeﬁHIeﬁ pa6OTLI, CBSI3aHHOM C IJIaHUPOBAHUEM SKCIICPUMCHTA JId UJACH-
THq)PIKaL[HI/I napamMeTpoB JTMHAMUYCCKOTO 00BEKTA.
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Existence of the stochastic noises is characteristic feature of all practical tasks of the manage-
ment theory. Stochastic noise belongs to a special type of input noises which are definitely not
known in advance and represent uncontrollable input signals. Stochastic noises can lead to
undesirable consequences in behavior of the operated systems. As examples of noises in con-
trol systems it is possible to allocate, for example, flaws, the ascending streams of air and oth-
er to uncertainty, influencing the aircraft speed. Stochastic noises are mathematically simulat-
ed on the basis of the classical theory of stochastic processes. White noise, or color noise, can
be described in terms of their statistical properties, such as average value, dispersion, spectral
density. The regulators used as the working tool for the solution of the dynamic objects man-
agement problems in the presence of the dynamics noises and measurement noises are very ef-
fective in counteraction to noises which accompany real systems. In case noises affect an un-
desirable effect on the system behavior, then the regulator needs to be designed so that to ex-
clude noise effect on the system behavior, or to minimize noise effect on behavior of system.
The regulators theory is applicable to a wide class of multidimensional linear systems with pa-
rameters. In this work for the dynamic object parameters estimation the construction technique
of Fischer information matrix is offered. The dynamic system is described in terms of the state
space. Unknown parameters are in the state matrixes, management matrixes, noises matrixes.
Steady state is considered which is useful to the practical tasks solution.

Keywords: mathematical model, identification, dynamic system, state space, modeling, white
noise, regulator, Fischer information matrix
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