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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
HeCTal[ijoOHapHUMMU 06'€KTaMM Ha OCHOBI MOJIOKEHb TE€OPii HEYITKUX MHOXWUH. PO3PO6JIEHO CHUCTEMY DETyJIOBAaHHSI JOBXKUH 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
JIOBXUH Iyr Ha OCHOBi HelpoperyssTopiB NARMA-L2 Controller, NN Predictive Controller Ta Model Reference Controller.
BHMKOHAaHO CHUHTE3 HEWPOPETYJIATOPIB CUCTEMU PETYJIIOBAaHHS OOBXWH [yr IOyroBOi CTaJIelJIABWJILHOI IeYi Ta CTBOPEHO iX
MaTeMaTHyHi Ta UMQPPOBI MOAeJNi Ta NPOBEJEHO MOJEJbHI [ociuimkeHHs. OTpuMaHi pe3ysbTaTH IOKAa3ajau MOJHIIIEHHS
JuHAMiyHOi TOYHOCTI cTab6imi3auii KOOpAWHAT €JIEKTPUYHOTO PEXKUMY [AyroBoi CTaselIaBUJIbHOI Ie4yi 3 BUKOPHUCTAHHSIM
HENPOPEryysITOPiB. 3apPOIIOHOBAHO METOJMKY ONEPATUBHOIO CHMHTE3y CUTHAJIy 6araTOKPUTEPiabHOTO KEPYBaHHSI CUCTEMH Ha
OCHOBI (PyHKIIiIOHaTYy SIK aAUTHBHOI JIiHIIHOI KOMOGiHallil YaCTKOBUX KpUTepiiB 3i 3MiHHMMM B yaci BaroBumu koedilieHTaMu Ha
OCHOBI BUKOPHUCTAHHS HEUITKUX PEryJsToOpiB. 3alpONOHOBAHO Miaxiz 1jst popMyBaHHS BUIJSAY PYHKIi HaJE€KHOCTI HEYiTKOro
peryssTopa, o 3abesnedye He Jvile ONTHMAJbHUM BUXiZ, Ha 33aHMil piBeHb (YHKIIOHYBaHHS, ajie ¥ 6akaHy IOBEHiHKY
cucteMu npM Jii 30BHImHIX 36ypeHb. OOGIpyHTOBAaHO METOJ] PO3Mi3HABaHHS JUHAMOIpaM IITAHTOBOI IVIMOGMHHO-TIOMIIOBOI
YCTaHOBKM Ha(TOBOI CBEpPAJIOBUHM HA OCHOBI HEHPOHHOI Mepexi. 3amporoHOBaHO CTPYKTYPY CHUCTEMM ONTHMAaJIbHOTO
KepyBaHHS MITAHTOBOIO TJIMOMHHO-TIOMIIOBOIO YCTAaHOBKOIO HAa OCHOBI HEPOHHOI Mepesi. Po3po6sieHO MaTeMaTUyHy Ta LU(pPOBY
MOJiesIb LITaHTOBOI TJIMOMHHO-TIOMIIOBOI YCTAaHOBKM i BHMKOHAHO HOCiifkeHHs ii puHamiku. [l cTBOpeHHs 6e3pmaBadyeBoi
CHCTEMHU KEPYBaHHS BEHTWJIbHAM PEAKTUBHUM JIBUTYHOM (BP/I) 3 mpocCTimow CTpyKTypoio HEMPOHHOI MEPEXi, HiX yKe iCHyIodi,
OyJI1 CMHTE30BaHi IITyYHa HelipoHHa Mepexka (IITHM) npsiMoro nomupeHHs CUrHainy i mepexka KoxoHeHa, BXifTHUMU BeIMYMHAMU
IKUX € nume (asHi cTpymu. TakoX Ha OCHOBI Me€peXi NPSMOro MOIMPEHHS CUTHANY 3MOIE/IbOBAHO HEMPOECTUMATOP, SIKUAMN
3abesnevyye JKOPCTKi MeExXaHiyHi XapakrepucTuku BPJl. MeTomoM KOMI'IOTEPHOTO CHUMYJIOBAaHHS HOOCIIAXKEHO POOOTY
6e3maBayeBUX CUCTEM KEPYBaHHSI 3 BUKOPUCTAHHSM cuHTe30BaHUX [THM. CTBOpEHO €KCHEPUMEHTANbHY YCTaHOBKY [JIst
NiATBEPIKEHHS PE3yJIbTaTiB MOJENIOBAaHHS. PO3p06JI€HO IITYyYHY HEMPOHHY MEPEXY, Ha SIKill 6a3yeThCsl (PYHKLIOHYBaHHS GJIOKY
Ma)XOPUTApHOTO TOJIOCYBaHHS IJIS1 CUCTEM i3 ApOoO0BO-KPaTHUM pPE3€PBYBaHHSM, SKUIl 3a0e3nedye BUOIp KOPEKTHOIO CHUTHAIY
KepyBaHHS, a TakoX imeHTH(iKye HempalespgaTHi 6J0ku cucTteMu. Po3po6sieHO MaTeMaTUyHi Mojiesi HafiHOCTi cucrem i3
IpOOOBO-KPAaTHUM pE3epBYBaHHSM, SKi aJleKBaTHO BpaxyBajJd KPUTWUYHI Ta HEKPUTHUYHI BiJMOBU CTPYKTYPHUX €JIEMEHTIB,

HEEKCIIOHEHIjaJIbHMI XapaKTep TPUBAJIOCTI iX HallpalfoBaHHS 0 BiIMOBHY, a TAKOX BIJIMB 3MiHM HaBaHTA)KEHHSI.
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, NN Predictive
Controller have been and Model Reference Controller 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. To create a sensorless control system of switched
reluctance motors (SRM) with a more simple structure of the neural network than existing ones, a feedforward artificial neural
network (ANN) and Kohonen network, that uses currents as the input signals, were synthesized. Also based on the feedforward
network a neuro-estimator, that provides a flat speed-torque characteristics of SRM, was modeled. The work of the sensorless
control system using created ANNs was researched by computer simulation . To verify the simulation results, an experimental
apparatus was built. The artificial neural network for majority voting block operation of fractional-fold redundancy systems is
developed. Such network provides correct control signal selection and non-operational block of system identifying. The
reliability mathematical models of systems with fractional-fold redundancy are developed. Such models adequately taking into
account the critical and non-critical failures of structural components, non-exponential character life of components, as well as

load-sharing impact.

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

Kopgu TemarnuHux pyopuk HTI: 28.15.23
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykrii (ykp): CTpyTypy CUCTEM 6araTOKpUTEPiabHOrO ONTUMAaJIbHOTO KepyBaHHsI, BUCOKOSIKICHOI cTabisizarii
KOODJAWHAT eJIEKTPUYHUX PEXUMIB, MATEeMaTH4YHi Mojiei ineHTudikarii mapameTpiB Ta HAIiHHOCTI TEXHOJIOTIYHUX 006'€KTIB HA

OCHOBI Te€Opii HEYITKUX MHOKHH.

Haspa 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€PYBAaHHS TEXHOJIOTIHUMMU NIPOLeCaMU

Onuc npogykuii (ykp): Po3po6sieHa iepapxiuyHa cucTemMa HE4iTKOTO KepYBaHHS Ta ONTHMAJIbHOI CTabisi3alii kooparHaT
€JIEKTPUYHOIO PEXMMY [IyTOBUX CTaJIEIJIABUJILHUX I1€Yeil Ha OCHOBI TPhOX HEYITKUX PETYJIATOPIB peasisye iHBapiaHTHE [0
NnapaMeTpuiHnx 3MiH anarTBHE KepyBaHHH €JIEKTPUYHUM PEXVMOM, 11O A€ 3MOFy KOMIIJIEKCHO Hi,HBI/IHLI/ITI/I ITOKa3HUKU
€JIEKTPOTEXHOJIOTIYHOI €PEKTUBHOCTI pEeKMMIB IJ1aBJIeHHS. 3allpOIIOHOBAaHA CUCTEMA ONTUMaJIbHOI cTabinizallii JOBXKUH Oyr
JIyroBOi CTaJIETIaBUJIbHOI I1€4i HA OCHOBI HEYiTKOrO KOPEKTOPA Ta HEYITKOTO PETYJSATOPA peaslidye ONTUMAJIbHUI HEKOJIMBHUN
3aKOH PyXy €JIEKTPOJIiB B yMOBax 3MiHU ITapaMeTPiB CUCTEMH Y IMIMPOKUX MEXKeX, IO MifBUIIY€E JUHAMIYHY TOYHICTb cTabinizanii
KOODJAMHAT €JIEKTPUYHOTO PEKMMY i 3MEHIIY€e Ha OCHOBI IbOTO AUCIIEPCil0 KOOPIAMHAT €JIEKTPUYHOTO pexkumy. OCTaHHE fjae
3MOTY 3MEHIIUTH MOTYKHICTb €JIEKTPUYHN3 BTPAT B €JIEMEHTAX KOPOTKOi MEPeXi JyroBoi revi, SMEHIINTH ITMTOMI BUTPaTH
€JIEKTPOEHEePrii Ta MOJINIINTH ITOKa3HUKY SKOCTi HAlIPyTy Ha IIMHAX eJIEKTPUYHOI Mepexi (eHeprocuctemu) . OnpalpoBaHa

MIBUAKOZINHA €JIEKTPOMEXaHiYHa CUCTEMA ITO3KLLi
ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:
Crapis 3aBepmerocti HTII: 3it o HIJKP

Buposagskenns HTII: He BnposamkeHo
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Bupo6HuK npoaykuii: HanionanpHui yHiBepcuTeT "JIbBiChKa MO TEXHIKA"

CnoskuBavi npogykuii: EsexTpomeTtasnypriiiHi Ta 1MBapHi 3aBoAY, TMBAPHI LeX1 MalIMHOOYAiBHUX 3aBOJIB Ta
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®dopmu Ta yMoBH nepepayvi npoaykuii: CriiyibHe BUKOHAHHS IIPOEKTIB 3 BUTOTOBJIEHHS €KCIIEPUMEHTAIbHUX 3Pa3KiB,

IMMPpOBENEHHA ,HOCJ'Ii,H)KeHb ix eCl)CKTI/IBHOCTi Ta aBTOPCbKOI'O HATJIAAY.
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