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PEryJsTOpamu, a TAKOK PO3BUTOK TEOPETUYHUX OCHOB i METOIUK aHAJIi3y CTIMIKOCTi CUCTEM aBTOMATUYHOT'O PETYJIIOBAHHS

KOOPJAMHAT TEXHOJIOTIYHMX 00 'EKTIB.
ITouaTok etany: 01-2012
3akiHueHHs eTamy: 12-2012

Bup 3BiTHOro mOKyMeHTa: [[pOMDKHUII 3BiT

2. BukoHnaseupb

Hassa oprasnisanii: HanionaneHuii yaisepcuret "JIbBiBCbKa MotiTexHika"

Kog, €IPTIOY /IIIH: 02071010

MignopsaxoBaHicTh: MiHICTEPCTBO OCBITU i HAYKM, MOJIOJIi Ta COPTY YKpaiHK
Appeca: 79013, YkpaiHa, m.JIbBiB, ByJs. C.bannepy, 12

Tenedon: (032) 2375089

E-mail: vinnichek@polynet.lviv.ua

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

HasBa opraHsi3sanii: [HCTUTYT eHepro36epeskeHHs Ta eHeproMeHeKMeHTy HallioHaspHOro TeXHIYHOTO yHiBepcuTeTy YKpaiHu
"Kuiscekuii [TonitexHiyamii IHCTUTYT"

Kog, €IPIIOY /ITIH: 00027677

Appeca: nip. [lepemoru 37, m. Kuis, Kuis, 03056, Ykpaina

MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKU YKpaiHu

Tenedon: 0442048428

E-mail: auek@ukr.net

4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHA

IlizcraBa aJjis npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABYO] BiIai1, aKaZieMi€ro HayK

(roJI0BHMMU PO3MOPSIAHUKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIIKP)
KIIKBK: 2201020

Hampsam ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS

J>kepena piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii o6csr pinaHcyBaHHs 3a 3BiTHMH eTan: 151.784 TuC. rpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

OntrmasnpHe GaraTOKpuTepiasbHe KepyBaHHS AVHAMIYHMMM IPOLIECAMU TEXHOJIOTIYHMX O6'€KTiB Ha OCHOBI Teopil HEWiTKuX

MHOXXHWH

Ha3zBa po6oTH (aHTJI)

The pilot neural network system for instant synfhesis of optimal control of melting operational modes in electric arc furnace

Pedepar (ykp)

OO6rpyHTOBaHO HOLINBHICTh peajidallii CTpaTerii ONTMMAaJbHOTO  0araTOKPUTEPIabHOTO  KEPYBaHHS  HEJiHIHHUMU
HEeCTalliOHapHUMU 06'€KTaMM Ha OCHOBi MOJIOKEHb TE€Opil HEYITKMX MHOXUH. PO3po6sieHO cuUCTeMy perysioBaHHS JOBXUH OyT
JyrOBOI CTaJIEIVIaBMUJIBHOI [1€4i HA OCHOBI HEYITKOIO PEryJsiTopa Ta ONpPalbOBAaHO METOLUKY MOro cuHTe3y. OTpUMAaHi pe3ysibTaTu
[IOKa3aJIY MOJINIEHHS [T0Ka3HUKIB JVHAMIKU PEryJIlOBaHHS [JOBXUH IyT IIPU BUKOPHUCTAHHS HEYiTKOI KOpeKil. 3alpOrIOHOBAHO
CTPYKTYpPY TPUMKOHTYPHOI IIBUAKOIIHOI €JIeKTPOMEXaHiYHOI CUCTeMHU NTO3ULiOHYBaHHA Ta AMHAMIYHOI CTabisni3alii koopguHar Ha
OCHOBI IIMPOTHO-IMIIyJIbCHOTO [E€PETBOPIOBAYA i 3 peasisalielo HEWiTKOI KOpeKlii curHany KepyBaHHs. Po3po6seHO TeOopeTHyHi
OCHOBHU CHHTE3Yy Ta aHaJi3y CUCTeM 6araTOKpUTEepiaIbHOrO ONTUMAJIbHOTO KEPYBaHHS 3 HEUITKUMU perysstopamu. OnpaiboBaHO
MOJieJIb aOUTUBHOTO (PYHKIiOHaNA JJIs1 ONTAMAJIbHOTO KePyBaHHS 3i 3MiHOIO Bar 4YaCTKOBUX KPUTEPIiB HEUITKUM PETyJSITOPOM.
JocnimpkeHo BIUIMB MapameTpiB (QYHKLINA HAJEXKHOCTI HA MOKA3HUKU AUHAMIKU. Po3po6seHO CTPYKTYpy CUCTEMU PEryJsIOBaHHS
JOBXUH JIyr Ha ocHOBi HelpoperyaaropiB NARMA-L2 Controller ta NN Predictive Controller. BUKOHaHO CHHTe3
HENPOPETyJISITOPiB CUCTEMU PEryJIIOBAHHS JIOBXUH JIyT JAyroBOi CTaJelJaBUJIbHOI I1e4i Ta CTBOPEHO iX MaTeMaTHU4Hi Ta UUQpPoBi
Mojiesis i IpOBeeHO MOJEsbHI NOCTimpKeHHs. OTpUMaHi pe3ysbTaTy M0Ka3aau MOJIIMIIEHHs JUHAMIYHOI TOYHOCTI cTabimnisanii
KOODAMHAT €JIEKTPUYHOTO PEXUMY OYyroBOi CTaJIeIIaBUJIBHOI T€4i 3 BUKOPUCTAHHSIM HEMPOPETyJSTOPiB. 3alpONOHOBAHO
METO/IMKY OIIepPaTMBHOTO CHHTE3y CUTHaJly 6araTOKpUTEPiasibHOTO KEPYyBaHHS CHUCTEMU HAa OCHOBI (PYHKIiOHANy SIK aJUTHUBHOI
JiHifHOI KOMOGiHAIil YacCTKOBUX KpUTEpiiB 3i 3MiHHMMM B 4aci BaroBumu KoedillieHTaMy Ha OCHOBiI BUKODUCTAHHS HEYiTKUX
peryJisiTopiB. 3alpONOHOBAHO MiAXif, Asst GOpMyBaHHS BUIVISIAY (PYHKII HaJeKHOCTI HEYITKOrO PETYJsITopa, o 3abe3neyye He
Jiyie ONTHMMAJbHUM BUXiZ Ha 3afaHUM piBeHb (PYHKIIOHYBaHHS, aje i 6akaHy MOBEAiHKYy CHCTEMH MU Aii 30BHIIIHIX 30ypeHs.
O6rpyHTOBaHO METOZ, PO3ITi3HABaHHS AMHAMOIPaM IITAHTOBOI [VIMGMHHO-TIOMIIOBOI YCTAaHOBKU Ha(TOBOI CBEP/JIOBUHU Ha OCHOBI
HEMPOHHOI MepeXi. 3alpOoNOHOBAaHO CTPYKTYPy CHUCTEMU ONTHMAJIBHOTO KEPYBaHHS INTAHIOBOKIO [JIMOMHHO-TIOMIIOBOIO
YCTAHOBKOIO Ha OCHOBI HEMPOHHOiI Mepexi. Po3po6seHO MaTeMaTWyHy Ta LU(POBY MOJEJb IITAHTOBOI TIIMOGMHHO-TIOMIIOBO]

YCTaHOBKM 1 BUKOHAHO JOCIIIKEHHS ii IMHAMIKU.
Pedepar (aHrI)

Expediency of multicriterion optimal control strategies implementation for nonlinear nonstationary objects on the basis of fuzzy
sets theory is substantiated. A system for electric arc furnace arcs length control based on fuzzy regulator has been
implemented and method of regulator synthesis has been worked out. Obtained results showed improvement in dynamic
regulation of arcs lengths during the use of fuzzy correction. The structure of three-contour fast-acting electromechanical
system for positioning and dynamic stabilization of coordinates based on pulse-width converter and implementing fuzzy
correction of control signal is proposed. The theoretical basis of fuzzy regulators based multicriterion optimal control systems
synthesis and analysis have been developed. Additive functional model for optimal control utilizing fuzzy controller for changing
weights of partial criteria has been worked through. The influence of membership functions parameters on dynamic indices has
been studied. The structure of arc lengths control system based on neural controllers NARMA-L2 Controller and NN Predictive
Controller have been developed. Neural controllers synthesis for electric arc furnace arc lengths control system have been done
and numeric simulations on created mathematical and digital models have been carried out. Obtained results showed improved
accuracy of electric arc furnace electric mode coordinates dynamic stabilization while using neural controllers. A method of
functional based multicriterion control signal operative synthesis is proposed, as an additive linear combination of partial
criteria with variable in time weights through the use of fuzzy controllers. An approach for the formation of fuzzy controller
belonging function form, which provides not only the optimum transition to the desired level of performance, but also the



desired behavior of the system under the influence of external disturbances. The method of neural network based dynamograms
recognition for rod deep oil well pumping installation is proposed. The structure of the optimal control of rod deep pumping
plant based on neural network is proposed. A mathematical and numerical model of rod deep pumping installation has been
developed and its dynamics has been explored.

Inpexc YIK: 681.511;681.513.3, 007.52; 681.513.5; 681.513.1

Kozu temarnynux pyopuk HTI: 28.15.23
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Ha3sBa npoaykuii (ykp): CTpyTypu cucTem 6araToKpuTepialbHOro ONTUMAIbHOTO KepyBaHHS, BUCOKOSIKICHOI cTabimnizarii
KOOpJMHAT €JIEKTPUYHMUX Ta TEXHOJIOTYHMX PEKMMIB Ta MaTeMaTHU4Hi MoJeri ineHTrndikauii mapameTpiB TEXHOJIOTIYHUX 06'€KTIiB

Ha OCHOBI T€OPii HEYITKUX MHOXVH.

Hassa mpoaykuii (anrJi): Strutury multicriterion optimal control systems, high stabilization coordinate electrical and
tehnolohchnyh mode and mathematical models identify parameters of objects based on the theory of fuzzy sets.

OuiKyBaHi pe3yJIbTaTH:
T'amyss 3actocyBanHs: 33.30.0 [IpoeKTyBaHHS Ta MOHTaXX CUCTEM KE€PYBAHHS TEXHOJIOTIHUMU NIPOLeCAMU

Onuc npozykuii (ykp): Po3po6iieHo iepapxiyHa cucTeMa HediTKoro KepyBaHHsI Ta ONTUMaJIbHOI cTabinizarii koopauHat
€JIEKTPUYHOTO PEXXUMY Ha OCHOBI TPbOX HEUITKUX PETYJISITOPIiB. 3alIpOIIOHOBAHO CUCTEMY ONTUMAaJIbHOI cTabinizalii JOBKUH IyT
JyTOBOI CTaJIeTIaBUJIbHOI I1€4i Ha OCHOBI HEYIiTKOr0 KOpeKTopa. OnpanboBaHO MIBUAKOIINHY €JIEKTPOMEXaHIYHY CUCTEMY
MO3UIiOHYBaHHS Ta cTabinizallii Ha OCHOBI IMPOTHO-IMITYJIbCHOTO [IEPETBOPIOBAYA 3 HEUITKMM KEPyBaHHSIM. Po3po6iieHo
METO/IMKY CUHTe3y 6araTOKpUTepialbHOTO ONTUMAJIBHOTO KePYBaHHS 3i 3MiHHUMYU BaroBUMHM Koe@illieHTaMu Ha OCHOBI
HEYIiTKOTO PeryysTopa. 3alipOrOHOBAHO CUCTEMY KEPYBAHHS €JIEKTPUYHMAM PEKMMOM JIYTOBOi CTaJIeMNIaBUIIbHOI M€Yl Ha OCHOBI
HepoperynsTopisB NARMA-L2 Controller ta NN Predictive Controller. CTBOpeHO cucTemy KepyBaHHS Pe>KMMaMU IITAaHTOBOi
IJIMOMHHO-TIOMIIOBOI YCTaHOBKH Ha(pTOBOI CBEP/JIOBUHM Ha OCHOBI HEPOHHOI Mepexi Ta croci6 izeHTudikanii fuHaMorpam
IITAHTOBOI [JIMOMHHO-TIOMITIOBOI yCTAaHOBKHM Ha(pTOBOI CBEPAJIOBMHH HAa OCHOBI HEPOHHOI Mepeski XeMiHra i MaTeMaTUYHy

MO/IeJIb IITaHIOBOi TIIMOGMHHO-TIOMIIOBO] YCTaH

ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:

Cragis 3aBepmenocri HTII: 3git o HIJKP

Bnposazyxkennsa HTII: He BipoBamkeHO

CTpoKH BIpOBam KeHHs: 1 pik

Bupo6HuK npoaykuii: HanionanpHui yHiBepcuTeT "JIbBiChKa MOTiTEXHIKA"

Cno>kuBavi npoaykuii: EnexrpomeTanypriiiHi Ta iMBapHi 3aBOAY, IMBAPHI LJeXH MAIIMHOOY [iBHUX 3aBOJiB Ta

Ha(dTOra3oBUA06YBHI yIIpaBJIiHHS YKpaiHU.
IepcneKTHBHI pUHKH: YKpaiHU
IpaBa iHTeJIEKTyaIbHOI BJIacHOCTI: «Hoy-xay»
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