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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpHK: 50.07.03

Tema gucepranii:
1. MeToau HaBuaHHS HeMpo-(}az3i Mepex 3i crenianizoBaHUMU apXiTeKTypamu

2. Training methods for neuro-fuzzy networks with specialized architectures

Pedepar:

1. B po6oTi Briepuie 3aripONIOHOBAHO METOJ, CUHTE3Y apXiTeKTypyu Mepexi Ha 6a3i riopuaHrUX HelponoibHuX
€JIEMEHTIB, 110 BKJIIOYa€ METOJ, KOJYBAaHHS apXiTEKTyPH i NapameTpiB MepeXi Ta €BOJIIOLITHNY METOT,
HACTPOIOBAHHS apXiTEKTypU MEPEXi, 0 BiIPi3HIEThCSl YHIBEPCAJIBHICTIO i HAIBHICTIO MAGJIOHY, SIKUN 3a/1a€
0o6MeXKEeHHS Ha OCHOBI anpiopHoi iHdopmallii Ipo BIaCTUBOCTI 0OPO6II0OBAHUX CUTHAJIIB i CUCTEMH, 11O iX FeHepYe,
a TaKO>XX MOXKJIMBICTIO KOMIIPOMICHOTO BUOOPY MiXK JIOKaJIbHUM i I7106a/IbHUM NPiOPUTETAMU B XO[li €BOJIIOLIHOTO
IIOIIYKy. Briepiue 3apornoHOBaHO apXiTEKTypy MepeXi Ha 6a3i riopuaHUX HEMPONOAIOHNX €JIEMEHTIB I
OLIiHIOBaHHS TOYHOCTI alipoKCUMaliii, 110 BiIPi3HSETbCS HASIBHICTIO GJIOKY OIiHIOBAaHHSI TOYHOCTI. YIOCKOHAJIEHO
METO[, IICi-TIepeTBOPEHHS [IJIsI HABYaHHS MepesK Ha 6a3i riopuHux HEMPOIIOTiOHMX eJIEMEHTIB, 110 BiIPi3HSIETHCS
BBEJIEHHSIM OOME>KEHb y BUIJISli HEPIBHOCTEN Ha IapaMeTPU MEPEXIi, 1110 HACTPOIOIOTHCS, Ta YTOUHEHHIM
OJIEP>KyBaHOI OLIIHKM KOOPAMHAT I7100a/IbBHOTO EKCTPEMYMY 3a IOIIOMOTOI0 BIIOCKOHAJIEHOTO TPaBiTalliliHOrO
nomyky. OTpuMaB NOAAIBIINI PO3BUTOK METOJ], CUHTE3y MEPEXi Ha 6a3i riopuaHUX HEMPONOi6HUX €J1IeMEHTIB, 110

BiIpi3HSETHCS IBOETAIIHOIO CTPYKTYPHOIO Ta IIapaMeTpUYHOIO oNTuMizalieto mepesxi. EQexTruBHiCTh



3aIIPOIIOHOBAHUX MeTOILiB OOBEE€HA EKCIIEPUMEHTA/IbHO HAa TECTOBUX i PE€AIbHUX NaHUX.

2. An architecture synthesis method for the network based on hybrid neuron-like units is proposed, including the
architecture encoding method and an evolutionary architecture optimization method. A special template is
initialized on the basis of a priori information about the properties of the input signals and the underlying system.
This template then limits the structural parameters during the evolutionary process. Additional free parameters
provide a tradeoff between local and global priorities of the evolutionary search. A novel network architecture
based on hybrid neuron-like units for local accuracy estimation is proposed that contains a separate accuracy
estimation block. The modified psi-transform method to tune networks based on hybrid neuron-like units is
proposed featuring the inequalities restrictions to limit the search space and an improved gravitational search
method to refine the global extremum coordinates. A synthesis method for networks based on hybrid neuron-like
units is further developed featuring a two-stage structural and parametric optimization of the network. The
effectiveness of the proposed methods is proved experimentally on test and real-world data.
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