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Using methods AKO_R, i.e. synthesis control, which provides
optimal regulator to control the hardware multi-dimensional
technological object control in the face of uncertainty there
are some difficulties computational or methodological nature,
which helps eliminate consideration specifics of objects.

The article deals with modern methods of automatic
optimal control, namely AKOR or synthesis of optimal
control. Defined dasses of objects, to which these methods
can be applied as a class of linear deterministic and
stochastic SAH. The mentioned circumstances that
complicate the application of methods for constructing
rough AKOR optimal systems with guaranteed stability.
This will facilitate the practical application of techniques
to optimize process control in the food industry.

ornan METOZAIB TA OBJIACTEMN
AHANITUYHOIO KOHCTPYIOBAHHA
ONTUMAJIbHUX PEIrYJa149TOPIB ONA
CTAUIOHAPHUX | HECTAUIOHAPHUX
BATATOBUMIPHUX OB’EKTIB KEPYBAHH4

0O.0N. No6ok, 6.M. NoH4yapeHko, A.M.Cne3eHkKo
HavjioHarnbHWA YHIBEPCUTET XapH0BUX TEXHOSIOMIN

B ctartTi posrnisiHyTi cydacHi MeToamn aBToMaTUHHOrO OfiTUMAasIbHOro KEPYBAaHHS Ha OCHOBI
AKOP abo cuHTesy ontumMasnbHoro kepysaHHs. BuaHadqeri knacu OK, no skvx ui metoam
3aCTOCOBHI, IK KJlac JIiHIVIHVX AeTepMiHoBaHX Ta ctoxacTudHx CAK. OsHayeHi obcTaByHM,
SKi YCKNaAHTE 3acTtocyBaHHs metonis AKOP ana nobynosu rpybux onTuMaIbHAX
cucTeM, Lo MaloTb rapaHToBaHy CTiViKiCTb. Lle noseriumnTts npakTuyHe 3aCcTOCYBAaHHS
meTo4iB 41 onTyuMisalii KepyBaHHS ripoLecamy B XapHoBivi rpoMunc/I0BOCTI.

Kmo4oBi cnoBa: aHanitTndHe KOHCTPYIOBAHHS Perynsaiopa, ontuMalsibHe KepyBaHHS,
LQ(LQG)-orntumizaliis, 06’exT kepyBaHHS1, (He)CTaLlioHapHa CUCTEMA, CTOXaCTUYHA CUCTEMA.
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Bctyn. 3acTtocyBaHHA ONTMMabHOrO KepyBaHHA ocobaveo edheKTUBHE | BUNpaefaHe A/
cknagHux baratoeumipHux OK (sk xnibonekapcbka nid abo 6paro pekTudbikauiiHa ycTaHOBKa),
ONMUCYBAHUX Yy MPOCTOPi CTaHiB Ta WO (PYHKLIOHYIOTb B YMOBaX HeBU3Ha4YeHOCTI. 3HaWwno
3acTocyBaHHA aHafliTUdHe KOHCTPYloBaHHS (CHHTe3) ONTUMasIbHUX PeryasTopie 3 HacTynHoto
IXHbOIO MporpamMHolo peainizalicio.

MoctaHoBKa Npo6GneMH Ta aHasi3 OCTaHHIX Aocaifg)KeHb. 3ajava CUHTE3Y ONTUMAJIbHWUX
CAK dopmMynioeTbes K BapiauiiHa 3ajada, B fAKiM LWIYyKalOTb eKCTpeMaJsibHi 3Ha4YeHHS Jesakux
dyHKUioHanis, | nonsrae B ToMy, Wob a1 3aaaHoro ob’ekTa CUHTE3yBaTU PeryasTop, AKUM Halikpalle
pose’asye sapady kepyeaHHs. Kpim pieHaHHa OK noeuHHi 6yt 3agaHi obMexkeHHS Ha KepyBaHHS

i dpasoeuit BekTop (BekTOp cTaHy), KpailoBi yMOBM i obpaHUi KpuTepiit onTumanbHocTi [1].

PiensiHHa OK 3agaetbcs B HopManbHiM copMi, oBMerkeHHs 3apaloTb Y BUMAAAL KiHUEBMX
cniesigHoWweHb — piBHOCTeN abo HepisHOCTeN, AKi MOXYTb BYTU OBMeXeHHAM Ha KepyBaHHS,
abo Ha chazoeuii BekTOp cTaHy. KpaioBsi (rpaHuuHi) yMoBM — obBMekeHHs Ha chasoBul BeKTOp
B NOYaTKOBUM £, 1 KiHUeBUN f, MOMeHTH 4Yacy. KpuTepill onTUManbHOCTI SiK YMCNOBUIA NOKa3HUK
akocTi kepyeaHHs B CAK 3zagaetbca y BUrAagi dyHKuioHany (4acTo KBagpaTWUYHOro).

3ajaya OnNTUManbHOroO KepyBaHHA (POPMYNIOETbCA HACTYMHUM YUHOM: MpPU 3afaHuX
pisHaAHHI OK, oBMe)keHHsAX Ta KpaloBMX YMOBax HeoBXigHO 3HaWTW Take KepyBaHHS i3 3BOPOTHUM
3g’askoM u*(x(h,H | casosy TpaekTopito x*(#, nNpu AKUX KpWUTepid ONTUMANbHOCTI MpuiMae
MiHiManbHe (abo MakcumanbHe) 3HadeHHs [2]. HabuacTiwe uelt dyHKuUioHan MiHiMisyeTbes.

Mpu posr’sizaHHi 3ajad4 onTUManbHOro kepyeaHHa y sikocTi mogeni OK poarasgatoTb
CUCTEMY JiHIMHUX AudbepeHuiaNbHUX PIBHSAHb, AKY 3 BpaxyBaHHAM MOYAaTKOBUX YMOB i AisiHHA
30BHIWHIX 36ypeHb MOXHa NPEACTABMTU Tak:

5ﬁ9=xm=@umfxx
ot ty<t<T, )
x(t)) = xo,

abo y BeKTOPHO-MaTPUYHOMY BHUIASAL:

ax(t .
P ey = Arz(e) + BOw() + Wl (D)
dt t, <t<T, )

x(ty) = x°,
ge A(H, B(H — wmaTpuui po3MipHICTIO n-n, n-r BignoeigHO, KoedilieHTaMU AKUX € BigoMi coyHKUII
yacy; x() — eekTop cTaHy ob’ekTa B MOMEHT uacy f PO3MIpHICTIO n; u(f) — BeKTOp KepyeasbHUX
Ai poamipHicTio r; X° — BekTop cTaHy of’eKTa B NOYaTKOBUA MOMEHT yacy f, PO3MipHicTio n;
y() — wmaTpuusa poamipHicTio n-k, koedilieHTaMu Kol € Bigomi cyHKUiI vacy; AH — BekTOp

30BHIWHIX BRAMBIB (abo 36ypeHb) poamipHicTio k.

MpakTU4He 3acTocyBaHHS Teopil ONTUMaNbHOrO KepyBaHHS CTUKAeTbcs 3 TPyAHOLAMM
obuuncnioeanbHoro xapakTepy, 6o xoua BAAETbCA 3BECTM NPOLEC CHHTE3Y ONTUMaNbHOro
KepyBaHHS A0 pO3B’izaHHA KpaloBol 3ajadi Ans gudepeHUianbHUX piBHAHb, ane nobyposa
KepyBaHb Ans KoxHoro knacy OK crae caMocTiliHolo TBOpYolO 3ajadelo, po3B’A3aHHA AKOI
notpebye BpaxyBaHHSA cneuudiyHUX ocobnusocTeit ob’ekTa.

Lle symoeuno nowyk knacie ob’ekTie, ans AKUX Npu nobyaoBi ONTUMANbHOrO KepyBaHHS
KpalioBa 3ajada Serko pose’asyeTbes uucenbHo. Takumu OK BusiBUAKWCE 06’€KTU, LLO ONMCYIOTLCA
JNiHIHHUMK  gudpepeHUianbHUMU PIBHAHHAMU. Lli pesynbTaTv, oTpuMaHi y 3aranbHoMy BWUrasgi B
1960 p. O.M. JletoeuMm pna crauioHapHux AiHiMHMX OK i P. KanmaHoM pgns HecTauioHapHUX,
cTa/li OCHOBOIO HanpAMiB CUHTE3Y CUCTEM ONTUManbHO! cTabinizauii: aHaNiTUYHOrO KOHCTPYIOBaHHS
perynatopie (AKOP) npu nosHicTio BUMipioBaHOMY BekTopi ctaHy ob’ekta (LQ-onmumisauyia B
3aKOpACHHIN niTepatypi, Big aHrn. «Linear Quadratic») | npu HenoeHiW iHdopMauii npo uen
Bektop (LQG-onmumisayis, Bip aHrn. «Linear Quadratic Gaussian»). CyyacHuM HanpsmoMm
PO3BMTKY OCTaHHbOrO € Tak 3BaHe H.-onTumasnbHe kepyBaHHs. [lpakTuuHe 3actocyeaHHa LQ-,
LQG- i H.- onTuMisauii ycknagHeHO HacTynHWUMM obcTaBUHaMu:
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— uini KepyBaHHA AOCWUTb PIAKO MOXHa ONWcaTh KeBajpaTUYHUM PYyHKLiIOHANOM, Lo
BUKOPUCTOBYETBCA B LUX MeTogax;

— ONTUMaNbHi CUCTEMU MOXKYTb BUSBUTUCA He TrPyOUMM, B AKWUX Mani BigXUNeHHs
napameTpiB CUCTEMH Bif pPO3pPaxyHKOBUX 3Ha4YeHb MOXKYTb CMPUYUHATUCA A0 IXHbOI HecTIHKOCTI;

— YMOBM, 3a AKMX dhyHKUioHyloTs OK BU3HaualoTb 0cobAMBOCTI METOAIB CUHTE3Y KepyBaHb,
AK 3a3Ha4yanocs Bulle, NpU 3arajlbHOMY MiAXOAl BO IXHbOI ONTUMIzaLil 3a KBagpaTHIHUM KpUTEpPIEM.

BuceitneHHs uux ocobaueocTel i cknano memy HanWcaHHA AAHOI CTaTTi.

PoarnaHemo szagady P. KanmaHa cHHTezy onTumanbHOI cucTeMu 3a ymoBW, wo OK e
HecTalioHapHUM, AeTepPMiHOBAHUM | OMUCYETbCS PIBHAHHAM:

x(t) = At)x(t) + B(t)u(t) + h(t), (3)
a KpWTepiH onTUManbHOCTI Mae BUIAsAA:
&
J =2 (t)Fx(t,) + | [x7 (Q)x(t) + u” (OR()ult) ot ()
%
Tyt A() — BigoMa BekTOp-cpyHKLIA 30BHIWHIX BRAMBIB; F i () — HeBig’eMHO BU3HaueHi

matpuui (x'Fx i 01 x’Qx i 0 npu Bcix x Ne 0 i O, t]); AH — BopaTHo BU3HAueHa MATPULSA
(U"Ru > 0 npw ecix x Ne 0 i O[t, t]). Dynxuii A(H, B(A), A, XA, R e HenepepeHUMM Ha
iHTepeani [z, t]. HeobxigHo 3HaWTH KepyBaHHA i3 3BOPOTHUM 3B’A3KOM, MpPH SKOMY 3a YMOBM
AOBINbHOI NoYaTKoBOI YMOBU x(f) = X° chyHkuioHan (4) npuitmae MiHiManbHe 3HaueHHS.
Mepwuit popaHok B (4) npeseHTye KBaapaTUdHy TepMiHanbHy (HacoBy) MOXWMOKY, BKAIO-HAETHCS
B KpUTEpId ONTUMaNbHOCTI, SKWO HeobxigHo 3abeaneunt MakcHManbHy 6M3bKICTb CTaHy CHUCTeMM
B KiHUEBWI MOMeHT yacy Ao baxaHoro. Hpyruit gosaHok B (4) € iHTerpanbHOlO KeagpaTHUHO
noxubkoto i xapakTepusye sAKiCTb peryfioBaHHA Ha BCbOMY iHTepBasi uyacy [z, t]. | HapewrTi
iHTerpanbHUil TpeTil aopaHok B (4) € 3BakeHOIO «eHepriclo» KepyBaHHS, BiH B KpuTepil obmexye
kepyeaHHs. BaxkaHe (abo HeobxigHe) oBMekeHHS Ha KepyBaHHS, sike B SBHIM hOpMi He BpaxosaHo
B noctaHoBui 3agadi (3—4), moxe 6yt 3abesneyeHo BignoeigHWMM BUBOpOM Baroeoi dyHKLiT R(H.
Matpuui Q8 i R subUpaloTb 3ane>kHUMMK Big yacy, 60 No4aTKOBI BIAXWNEHHS He 3aneXaTb
Bifl BIaCTUBOCTEl CUCTEMM, @ BU3HAYAIOTHCS NOYATKOBUMM YMOBaMU. IX BUBUPAIOTb TakmM, o6 novarkoei
NOXUOKU MeHLUE BM/IMBAJIM HA BENMYMHY KPUTEPIlO, HDK Taki, O BMHUKAIOTb B HACTyMHi MOMEHTU 4acy.
OpuH i3 MoxMBUX cnocobie Bubopy uMx MaTpuub 3anponoHyeanu A. Bpaiicon i Xo HO-LUu [3].
CdpopMmynboBaHy 3afady HasWBaloTb 3ajaqelo CUHTe3y ONTUMaNbHOrO HecTauioHapHOro
NiHiMHoro perynsatopa ctaHy abo — HecTauioHapHolo 3agadeio [4].
[ns uboro Bunagky onTUManbHe KepyBaHHS Mae BUrAsAfA:

ux=—(R'B"Kx + %R’1Brp), (5)

de cumeTpuyHa (n-n)-matpuua K i n-BekTop p BHU3HA4alOTbCA i3 CUCTEMU PIBHSAHb:
K=-KA-AK+KBR'B'K-Q, (6)
p=KBR'B p+ A p-2Kh (N

npu rpaHudHux ymosax K(t) = F; p(f) = 0. (8)

CnieeigHoweHHsa (5)—(8) oTpuMaHi 3 BUKOpUCTAHHSM MeToja AUHAMIYHOIO NporpamyeBaHHs
Bennmana. Pose’sazok 3ajadi cMHTe3y ONTUMaJIbHOrO HecTalioHapHOro AiHIMHOrO peryastopa cTaHy
icHye i € eaMHUM HaBiTb ANA NOBHICTIO HekepoBaHWx ob’ekTie. Lle aymoBneHo TWM, WO KepoBaHui
npouec po3riffacTbCa Ha CKiHYeHHOMY iHTepBani i BMN/IMB HeKepoOBaHWUX KOOPAWHAT Ha KpUTepiM
ONTUMa/IbHOCTI € TaKOXX KIHLEBUM, HaBiTb AKLO BOHWU MPSAMYIOTb JO HeCKiHYEHHOCTI mpu t — co.

PosrnsHemo Tenep Bunajok BiAcyTHOCTI 30BHiWHboro Bnauvey Ha OK A(H) = 0 8
HecTaljioHapHil 3agaui. Toai cucTeMa 3 ABox pieHsAHb (6) i (7) cTae oaHopigHoto. i po3e’szkoM,
AKWH 3aA0BOJIbHSAE HY/NbOBI rpaHW4Hi ymoBu, € p(f) = 0, Tomy npu A(H) = 0 onTUManbHUM 3aKoH
kepyeaHHs (5) Habyeae Burnagy:

ux = -R 'B'Kx, (9)

de K, Ak | paHilwe, 3aa0BONIbHSAE MaTpudHe piBHAHHA Pikkati (6) npu rpaHU4HUX ymoBax (8).
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PoarnsiHemo Tenep 3agadyy O.M. JletoBa cuHTe3y onTuUManbHOI CMAQYIOHAPHOI CUCTEMU NpH
iHTerpasbHo-KBagpaTUYHOMY KpUTepii onTUManbHocTi, konu matpuui A, B,Q, R e nocTiHumu, A = 0

i t, = oo. B takomy eunagky x(oc) = 0 i pieHsHHa OK i kpuTepil onTUManbHOCTI NpUMMaloTb BUMNSAL

0

% = Ax + Bu;J = [ (' Qx + u" Ru)at. (10)

TyT BBakaeTbesA, wo (i R — popaTHo BU3HaueHi (n-n)- i (r-r)-matpuui BignoeigHo. Llio
3afjady HasWBaloTb 3ajaqelo CUHTE3y ONTUMANbHOrO CTalioHapHOro ANIHIMHOro peryasTopa CTaHy
abo — cmayioHapHor 3adavero [4].

Po3e’sazok cTauioHapHOl 3ajadi (onTUMajbHe KepyBaHHA) € JiHiHHOIO doyHKLUielo Big,
cha3oBUX KOOpAWHAT | Mae BUrAsApg

ux = -R 'B Kz, (11)
ae /? _ nocﬂﬁHa AoJaTHO BU3Ha4YeHa MaTpuvus, AKa BU3HaYaeETbCA i3 anre6pw4Horo piBHHHHﬂ
Pikkari:

-KA-AK+KBR'BTK-Q-=0. (12)

CnieeigHoweHHs (11)—(12) oTpumaHi 3 BUKOPUCTAHHAM MeToay AWHaMIYHOrO NporpamyBaHHs
BennmaHa Tak camo, Ik | aHanoOri4Hi CRIBBIgHOWEHHA NpU pO3B’A3aHHI HecTauioHapHO! 3agadi.

3apadya cuUHTe3y cmoxacmuyHOi ONTUMa/IbHOI CUCTEMMU KepyBaHHA B 3aralbHOMy BUNagKy
CTaBUTbCA HaCTYMHUM YuHOM. 3agaloTbes audbepeHuiantHi pisHaHHA OK, obMexxkeHHs, Kpaliosi yMoEM,
piBHAHHS cnocTepiraya, 60 icHye HeBM3HauYeHICTb Big HeNoBHOTH iHchopMaLii, KpUTepild ONTUMaNbHOCTI
i XapakTepUCTUKM BUNaAKOBUX BNAMBIE i napameTpis. HeobxigHo 3HalTW KepyBaHHS Sk dbyHKUiO Big,
BMMIPSIHUX 3HadeHb BUXIAHOI aMiHHOI y(t) Ha iHTepeani £ J t ) £ CuHTe3 CTOXaCTUYHWUX ONTUMAsIbHWX
NIHIMHUX cUCTeM KepyBaHHS Mae OcobAMBOCTI, BM3HaueHi NoeHoTolo iHchopMauil npo TXHIM cTaH.

PosrnaHemo cmoxacmuyHy 3apavy onTuManbHOro kKepyBaHHsA niHiiHuM OK npwu
KBagpaTWuHOMY KpHTepil i noBHill iHhopMauil npo cTaH cUCTEMM, WO BUK/OHae HeoBXigHicTb
3acTocyBaHHA PIiBHSHHSA cnocTepirava:

Z(t) = A()x + Bt + Vy; 2(t,) = x°; (13)
&
J=M xr(tf)Fx(tf) + [(xTO(t)x +u" R(t)u)dt}t — min (14)
f v
Tyr vV, — 6inui wym, a xX* — Bunagkosa BenuuuHa. F, Q — HeBiA’€EMHO BU3HayeHi
CUMeTpUYHI MaTpuui; R — pJojaTHO BM3HayeHa cuMeTpuyHa MaTpuus. Kputepii ontumanbHocTi

(14) mae Takul >ke 3MicT, K | B AeTepMiHOBaHiW 3ajad4i ONTUMaNbHOrO KepyBaHHSA, JMlle
NPOBOAUTECS YCEepPeAHEHHS MO BCIM BUMNAAKOBUM YWHHUKAaM.

Poap’azaHHA uiel 3agadi cnienagae 3 posp’azaHHaM (6), (8), (9) meTepmiHoBaHOI 3agadi
(3), (4) npu A(H = 0.

OnTuMasibHe KepyBaHHSl B CTOXacTWYHIM 3ajadvi NpyU NOBHIM iHdopMauii

ux[x(t),t] = -R "B Kx(¢t), (15)

Je cuMmeTpudHa MaTpuusa K BU3HavaeTbcA 3 MaTpUYHOro pIiBHAHHA Pikkari:

K=-KA-AK+KBR'B'K-Q (16)

npu rpaHudHin ymoei K(t,) = F. (17)
TakuM YWHOM, BUNAOKOBUWA BMJIUB \/0 i BMNagKoBa NO4YaTKOBA YMOBa Ha ONTUMaslbHUM 3aKoH
KepyBaHHSI He BM/MBAIOTb, & JIWLLE Ha 3HAYEHHS KPUTEpPIlo ONTUMAsIbHOCTI: BOHO, 3BMYaitHO, 36iNbLUyETbCA.

Mpu onTUManbHOMY KepyBaHHI KpuTepii onTUManbHocTi (14) npuiMae HacTynHe 3HauYeHHs:
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— T _ &
./=(x0) K(fo)xo-i-fr K(fo)/% +%‘.00de (18)

fo

CniegigHoweHHs (15)—(17), Ak i y BUNaAKy AeTepMiHOBaHOI 3ajadi, MOXXHa oTpuUMaTHh 3
BUKOPUCTAHHAM MeToZy JAWHaMiYHoro nporpamyeaHHs Bensnmana.

BumiploBaHHA (cnocTepeXkeHHs), K MPaBWUIO, 3aBXAW CYNPOBOILKYIOTbCA 3aBajaMu, |
CTaH CUCTEMMW HIKONU TOYHO He BiJOMMWH, TOMY CTOXacTWU4Ha 3ajada ONTUMa/bHOro KepyBaHHS
3a HenoBHol iHchopMauil npo cTaH cucTeMu € Binbw npaktTUdHoto. La 3apava Habarato cknagHiwa,
HD>K 3a MOBHOI, i A/A 1I po3B’A3aHHA 4YAacTO BUKOPHUCTOBYIOTb EBPUCTHUYHUN MPUHOM (MPUHLMN
poszfineHHs abo cToxXacTUYHOI eKBiBaNeHTHOCTI), NpW SAKOMY CTOXacTWUYHa 3ajaya CUHTe3sy 3a
HenoBHoI iHdopMaUil po3ainAeTbca Ha ABI 3ajadi: 3ajaqyy ONTUMAasbHOI OLUIHKU CTaHy i geTepMi-
HOBaHy 3ajady CHUHTe3y KepyBaHHA 3a NOBHOI iHopMauil. PoarnsHeMo ulo 3ajady CHUHTesy
CTOXacTUYHOI JIiHIMHOI ONTUManbHOI CUCTEMU KepyBaHHS 3a HenoBHoi iHdopmauii npo ii cTaH.
Hexai OK i cnocTtepiray onucyloTbes pPiBHAHHAMMU:

Z(t)= Ax + Bu + Vy; x(t)) = x°y =C(t)x + V., (19)
KpUTepid ONTUMaJIbHOCTI Mae BUrASA:
&

J=M{x (t)Fx(t)+ [(x'Qx + v Ru)dt ;. (20)
0}

Wymn Vi V e 6invMu 3 iHTeHcuBHOCTAMU Q (f) | R (9) BignoeiaHo; noyaTkoBMM cTaH 2 —
BUNaZKOBUW BEKTOP i3 cepeAHiM 3HauyeHHsM 0 i maTpuueto aucnepcin P,. LUymu i novaTkosui
cTaH He KopenboeaHi Mk coboto. Matpuui R(# i R(# BopaTHO BU3HAYeHi.

Pose’sasok Takol 3apadi, To6TO, ONTUMANbHUN 3aKOH KepyBaHHS, Mae BWrAAA;

wr = -R'BTKx(t), (21)

ge K — MaTpuus, sika BU3HAYaeTbCA 3 PIBHAHHS:
K=-KA-AK+KBR'B'K-Q,K(t,)=F; (22)
7 — AiHiHa onTMManbHa OuiHKa, sika OTPMMYeTbCA 3 AONOMOrolo cnocTepiraya (cinbTpa)

KanmaHa-bbtoci [5]:
z(t) = Az + Bu + K°(y — C2); Z(t,) = 2% K® = PCTR,;
P = AP+ PA —PC'R,)'CP +Q,; P(t,) = P,

CniegigHoweHHs (21)—(22) cnienagatoTb i3 cnieeigHoweHHamu (6), (8) i (9) Ta (21)—(23),
AKi BU3Ha4yaloTb ONTUMajbHUK perynsaTop B AeTepMiHOBaHIM 3ajadqi CUHTe3y onTUMasbHUX CUCTEM
i 3aja4i CUHTe3y CTOXacCTHUYHUX NIHIMHUX ONTUMAaJIBHUX CUCTEM KepyBaHHS 3 NOBHOWO iHdopMalieto,
3 Tolo JiMle pisHUueto, Wwo B (21) Bxoautb ouiHka , a B (9) i (21) — cam BekTop .

TakUM 4YUHOM, CTOXACTUYHWUH ANiHIUHUHA ONTUMaAbHWUN perynsitop (KepyeaHHs)) CKAajaeTbcs
3 AiHIHHOro onTUMajsbHOro cnocrepiradya i AeTepMiHOBAHOrO ONTUMAJIbHOrO perysasatopa
(kepyBaHHA). AKWO WYyMU | NOYaTKOBWUWA cTaH MigNOPAAKOBYIOTbCS rayCiBCbKOMY 3aKOHY
poanoginy, To cniesigHoweHHsa (29)—(31) BusHavaloTe cmoxacmuyHUl onmMuManeHull Pezyasmop,
TobTO, perynatop, onTMManbHUi B Knaci BCIX cUcTeM, a He NMwe AiHiMHUX [6].

BHUCHOBKH. PoarsisiHyTi cydacHi MeTofu AiHIMHOI Teopil aBTOMaTUYHOTO ONTUMAJ/IBHOTO KepyBaHHs,
Tak 3eaHe AKOP — mMetopu LQ-ontumisauii npu noeHicTio BuMiptoBaHoMy BekTopi ctaHy OK i LQG-
ONTUMIzaLil NpyY HenoBHIK iHdopMaLil npo ueit BekTop BusHaueHi knacu OK, mo sAkux ui MeToau
3aCTOCOBHI, Ue knacu aetepMiHoeaHWX Ta ctoxacTuiHUx CAK. OsHaueHi obctaBuHM, SKi ycKnaaHoloTh
38CTOCYBaHHA PO3I/IAAHYTUX METOLIB CUHTe3y /A NobyAoBU rPybUX ONTUMasbHUX CUCTEM.

(23)
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OB30P METOAOB U OBJIACTEMN
AHAJINTUHECKOIO KOHCTPYUPOBAHUA
ONMNTUMAJIbHbLIX PEryndTorPOB A4
CTALULNOHAPHbBIX N HECTALLMOHAPHDbIX
MHOIOMEPHbIX OBBbEKTOB YINPABJIEHUA

A.MN. Nobok, B.H. NoH4YapeHko, A.M. Cne3eHKo
HaumoHaibHbIV YHUBEPCUTET MNLLIEBbIX TEXHOIOMME

B cratbe paccmMoTpeHbi coBpeMeHHbIe METOAb! JIMHENHOV Teopun aBToOMaTN4YeCcKoro
onTUMaJsibHOro yripassraeHus, a nMmeHHo AKOP vin cuHTesa ontuMasibHOro yrpaBieHns
JIMHENHbIMN MHOromMmepHbivin OY. Onpenenens! kiaccsl OY, K KOTOpbIM 3T METOLbI
MPUMEHUMbI, SIK K/1aCC AEeTepMUHUPOBaHHbLIX 1 cToxacTudeckmx CAY. O603HayYeHb!
06CTOSAATENILCTBA, KOTOPLIE YCIOXHSIIOT MPUMEHEHNE PACCMOTPEHHbBIX METOAOB s
rnocTpoeHust rpybbix ONTUMATIbHBIX CUCTEM, KOTOPLIE rapaHTUPOBaHHO YCTONYUBHI.
3710 BCE o6s1erynT ripakTndeckoe ripumeHeHne metonoB AKOP ansi cuHTesa yripaB/ieHust
CJIOXKHBIMU MHOIOMEPHbLIMU TexHOorn4yeckummn OY B MiLLIeBOV MPOMbILLTIEHHOCTH.
KmoyeBbie csoBa: aHainTn4eckoe KOHCTPYUpOBaHue perynsTopa, onTumMalibHoe
ynpasneHue, LQ (LQG)-ontumuzanms, 06bekT yripaB/ieHus], (He )cTalioHapHas cucTema,
cToxacTudeckasi cucrtema.
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