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2. Synthesis of electromechanical systems with neural network and frictional load

Pedepar:

1. Jucepranis Ha 3700yTTs HAyKOBOTO CTYIIE€Hs KaHAMAaTa TEXHIYHMX HayK 3a crenjanpHicTio 05.09.03 -
«EneKkTpoTexHiYHi KOMIUJIEKCH Ta cucTeMn». HallioHabHNM TEXHIYHUN YHIBEPCUTET «XapKiBCbKUM MOJITEXHIYHUN
iHcTUTYT», MiHicTepcTBO OcBiTU i HayKu YKpainu, Xapkis, 2019. lucepratifiHa po6oTa IpuCBsiY€Ha CUHTE3y
€JIEKTPOMEXaHIUHUX CUCTEM 3 HEMPOHHOIO MEPEXKEIO TUILY IEPCENTPOH Ta PPUKLIITHUM HaBaHTAXEHHSM, SIKE B
PEaJIbHUX €JIEKTPONIPUBOAX HOCUTD HEJIIHIMHUI XapaKTeP i IPOSBIISIETbCS B €JIEKTPOMEXaHIYHUX CUCTEMAX Y
BUIsIAi QpuKLiHMX aBTOKONNBaHb. AK® — 0co6mBUl peskuM pOOOTH €JIeKTPOIIPUBO/LiB, HETATUBHO BILIMBAE HA
fioro ¢pyHKIiOHyBaHHS. [CHYIOTb Pi3Hi ClIOCOOY YCyHEeHHs PPUKIIIHMX aBTOKOJIMBAaHb B €JIEKTPONpUBOLi. B naHii
po6OTi, Ha OCHOBI IPOBEIEHUX AOCIIiIPKEHb, 3aIIPOIIOHOBAaHA HOBA METOJIIKA YCYHEHHS (PPUKLINHNX aBTOKOJIMBAHb
Ta BJOCKOHAJIEHHS AMHAMIYHUX BJIACTMBOCTEN €JIEKTPOMEXAHIYHMX CUCTEM 32 JOIIOMOTOI0 HEMPOPETYIATOPIB, AKi

o0y ioBaHi Ha 6a3i 6araTomapoBUX NPSIMOCIIPSIMOBAHNX HEIPOHHUX MEPEXX TUITY [1IePCENITPOH, CUHTE30BaHUX 3



BUKOPUCTaHHSIM METOAY FT€HETUYHOTO aJrOpuTMy. B nucepTrauiiiHiili po60Ti O6IpyHTOBAaHO BUOIp CTPYKTYpH Ta
METOJly HaBYaHHS HEMPOHHOI Mepexi, BUOip 3BOPOTHUX 3B'SI3KiB aBTOMATU30BaHOI CUCTEMU YIIpaBJliHHS, OTPUMaHi
MaTeMaTU4Hi MOJIeJli OZHOMACOBI Ta JBOMACOBOI €JIEKTPOMEXAHIYHUX CUCTEM 3 HEPOMEDPEKEBUM PETYJISITOPOM B
6€3p03MipHUX NTapaMeTpax, a TAKOXK OTPUMaHi MOJEJIi €JIEKTPONPUBOLIB 3 ypaxyBaHHSIM HEJIiHIMHOCTI MEXaHIYHUX
XapaKTEPUCTUK HaBaHTaXeHHs! . [IpoBeieHO aHasi3 BILUIMBY NIapaMeTpiB 06'eKTa YIPaBJliHHS HA JUHAMIYHI peXXumu
POOOTH CUHTE30BaHUX OJHO- Ta ABOMACOBUX €JIEKTPOMEXAHIYHUX CUCTEM 3 HEIPOHHOIO MEPEXEI0.
3anponaHoBaHO HOBUI KpUTEPill HAaBYaHHSI HEMPOHHUX MEPEX Ta po3p0obJieHa METOIMKA CUHTE3Y
HEMPOMEPEKEBUX PETYJISITOPIB €JIeKTPOMEXaHIYHUX CUCTEM 3 HEeJIiHINHUM TepTsaM. Po3pobiieHa MeToguka
arpoboBaHa Ha NPUKJIAAX CUHTE3y Pi3HUX eJIeKTPOIPUBO/IIB IIOCTIMHOIO Ta 3BMiHHOTO CTPYMY KOHKPETHUX MaIlIUH
i MexaHi3MiB 3 BUKOPUCTAHHSIM Bif[TOBIHUX iM peanbHUX JaHuX. [IpuBeneHi B nuceprauiiiHiil po6oTi mpukiaagu
IOB'S13aHi 3 BUKOHAHHSIM OI0[KETHUX NIUTaHb 3a IiaHamy MOH Ykpainu Ta iHilliaTuBHOI TEMATHKY 3a 3alIUTaMU
nignpuemcts. [lokazaHa epeKTUBHICTb BUKOPUCTAHHS HEMPOHHUX MEPEX [1JIS1 LINPOKOTO Pi3HOMAHITTSI
€JIEKTPOIIPUBO/IiB MalllMH i MeXaHi3MiB. Kiyll04OBi C10Ba: €JIeKTPOIIPUBO]L, €JIEKTPOMEXaHIYHA CUCTEMA, HEMPOHHA

Mepexxa, akTUBaliliHa QYHKIisl, FeHETUYHUI alITOPUTM, HeJliHiliHe (QpUKLifHE HAaBaHTaKEHHSI.

2. Thesis for the degree of candidate of technical sciences in the specialty 05.09.03 "Electrotechnical complexes
and systems" - National Technical University "Kharkov Polytechnic Institute", Ministry of Education and Science of
Ukraine, Kharkov, 2019. The thesis is devoted to the synthesis of electromechanical systems with a perceptron
neural network and frictional load, which is nonlinear in real electric drives and materialize in electromechanical
systems in the form of friction self-oscillations. Friction self-oscillations is a special electric drives operation mode,
adversely affecting its functioning. There are various ways to eliminate the friction self-oscillations in the electric
drive. A new technique for eliminating of frictional self-oscillations and electromechanical systems dynamic
properties improving by using neuroregulators, which are based on multilayer headon neural perceptron network,
synthesized by the genetic algorithm method, is proposed in the thesis. The choice of structure, neural network
teaching method, and the choice of the automated control system feedbacks is motivated. Mathematical models of
one-mass and two-mass electromechanical systems with a neural network controller in dimensionless generalized
parameters, and also models of electric drives taking into account the load mechanical characteristic nonlinearity
are obtained. The control object parameters influence analysis on the dynamic modes of the synthesized one- and
two-mass electromechanical systems with a neural network is carried out. A new criterion for neural networks
teaching has been proposed and a technique for the electromechanical systems with nonlinear friction neural
network regulators synthesis has been developed. The developed technique was tested by synthesis of various DC
and AC electric drives of specific machines and mechanisms using the corresponding real data. The examples cited
in the thesis are related to the researches according to the plans of the Ministry of Education and Science of
Ukraine and the initiative themes requested by enterprises. The efficiency of neural networks using for a wide
variety of electric drives of machines and mechanisms is shown. Keywords: electric drive, electromechanical
system, neural network, activation function, genetic algorithm, nonlinear friction load.
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