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2. Fast classification based on combined learning of neuro-fuzzy systems under conditions of overlapping classes

Pedepar:

1. Yana O.C. lIBunka kynacudikalis Ha OCHOBI KOMOGIHOBAaHOIO HaBYaHHS Helpo-Qas3i cucTemM 32 yMOB [IEPETUHHUX
xiacis - KeasigikauiliHa HaykoBa Ipals Ha IpaBax pyKonucy. JJucepralis Ha 3000y TTs CTYII€Hs IOKTOpa
dinocodii 3a cnenianpHicTio 122 - Komm'ioTepHi Hayku (12 - IHdopMaliiiHi TexHosorii). XapKiBCbKUI Hal[iOHAJILHUN
YHIBEpCUTET pajiioesneKTpoHiku, MiHicTepCcTBO OCBiTH i Hayku YKpainy, Xapkis, 2025. JluceprauiiiHy po6oTy
IIPUCBSIYEHO PO3POOLIi METOy Ta MOJiesiel mBUAKOI Kiaacuikalii JaHuX 3 KJIACiB, 110 IePeTUHAIOTLCS, Ta
iHTerpauii po3po6yeHMX HAaYKOBUX Pe3yJbTaTiB B paMKaXx iHTE€JIEeKTyaIbHOI iH(pOopMaLlifiHOI TeXHOJIOTii A1
niABUILEHHS €(EKTUBHOCTI aHAJIi3y JaHMUX 3 BUKOPUCTAHHSIM KOPOTKOi HaBYa/IbHOI BUGIPKYU IpU pOOOTI B HiapJs1aiH-
Ta OHJIAH-peXUMax. MeToo frcepTaniiftHoi po60TH € po3poOKa MoesIell, MeTOLy Ta iHTeJIeKTyalbHOl
iHpopMaliitHoi TexHOosOTil MBUAKOI Kacudikaliii 1jis nepeTHHHUX KIaciB Ha OCHOBI KOMGIHOBAaHOTO HAaBYaHHS
Helpo-(das3i cucTeM 3a yMOB JucbasiaHCy KJIaciB Ta HECTAL[iOHAPHOCTI BXiIHUX JaHUX. [lJ1 OCSTHEHHS METU
IOCJIiIKeHHS B OucepTaLiliHii po60Ti BUPILIyIOThCS Taki 3aBaHHS: 1. BUKOHaTy aHasi3 mpo6siem Ta MiaxoiB 1o

BUpIlIeHHS 3a71a4i IBUAKOI Kiacudikallii JaHuX 3 MepeTHHHUX KJaciB. 2. Po3pobutu MeTos KOMO6iHOBAaHOTO



HaBYaHH$ NOJBITHOTO HEO-HEUITKOr0 HEMPOHY 32 YMOB IEPETUHHUX KJIACiB. 3. PO3po6UTU MOAEIb Ti6pUAHOI
Helpo-HeyviTKoi cucTeMu MBUAKOI Kiacudikallii faHNX 3 IepeTUHHUX KJIACiB 32 YMOBU IIYMY Y BXiTHUX JaHUX. 4.
Po3po6uTty Mojiesib MAaTPUYHOI HeMPO-HediTKoi cucTeMu MBUAKOI Kinacudikalii JaHuX 3 TEpeTUHHUX KJIaciB 3a
yMOBU Auc6anaHcy Kiaacis. 5. Po3apobuty mojensb rinep6asucHoi HeifpoHHOI Mepexki mBuaKoi Kiaacudikanii faHux 3
NEPETUHHUX KJIACIB 32 yMOBU KOHLIENTYalbHOTO Apeidy. 6. Po3pobuTu iHTenekTyanbHy iHhpopMaliiiHy TEXHOJIOTIIO
BUJIKOI Klacu@ikallii 3a yMOB IepeTUHHUX KJIACiB. 7. BUKOHATU eKCIlepUMeHTaJIbHY I1epeBipKY po3p00JIeHOro
METOJly KOMOIHOBAaHOIO HaBYaHHSI I10]IBilHOrO HEO-HEYiTKOrO HEMPOHY Ta iHTeJIeKTyalbHOI iHpopMaLifiHO]
TeXHOJIOTii mBUAKO] Kacudikanii 3a yMOB epeTUHHUX KJaciB. O6'€KTOM [OCiIKeHHS € MPOLeC MBUAKO]
kiacudikauii 3a yMOB epeTUHHUX KJlaciB. [IpegmMeToM HOCIiIpKeHHS € Moiesli, MeTo, Ta iHpopmariiiiHa
TEeXHOJIOTis MBUAKOI Ki1acudikallii JaHUX 3 IepeTUHHUX KJ1aciB Ha OCHOBI KOMOIHOBAaHOTO HaBYaHHS Helpo-das3i
cucteM. PesysbTaTy JucepTaliiHOroO AOCIIIPKEHHS OCHOBAaHi Ha BUKOPUCTaHHI TeOpii riépugHuX cUCTeM

00U CIIIOBAJILHOTO iHTEJIEKTY 3a HAIIPSIMKOM Heo-Helpo-§a3zsi cucteM Ta ix KOMOiIHOBAaHOTO HaBYaHHS — IIPU
PO3pooLi MeToay KOMGIHOBAaHOTO HaBYaHHS MIO/IBITHOIO HEO-HEYIiTKOro HepoHy; Moesiel riobpuaHoi Helpo-
HEYiTKOi CMCTeMM, MaTPUYHOI HEMPO-HEUiTKOI CUCTEMHU Ta IHTEJIEKTYaIbHOI iHpopMaliiHOi TeXHOIOTii IBHUKOI
kiacudikauii JaHUX 3a yMOB [IEPETMHHYX KJIACIB; TeOpil HEMPOHHUX MEPEeX— MIPU PO3poOLi Mozeri rinep6a3nucHoi
HEPOHHOI Mepexi 3 srepHUMH QYHKIIiSIMY aKTHBallii I3BOHYBATOrO TUITY Ta iHTeJIeKTyaabHOi iHdpopMaLiiiHOI
TeXHOJIOTi mBUAKOI Kyacudikalii [aHUX 3a YMOB IEPETUHHUX KJlaciB

2. Chala O.S. Fast classification based on combined learning of neuro-fuzzy systems under conditions of
overlapping classes - Qualifying scientific work as a manuscript. Dissertation for the degree of Doctor of
Philosophy in the specialty 122 - Computer Science (12 - Information Technologies). Kharkiv National University of
Radio Electronics, Ministry of Education and Science of Ukraine, Kharkiv, 2025. The dissertation is devoted to the
development of a method and models for fast classification of data from overlapping classes and the integration of
the developed scientific results within the framework of intelligent information technology to improve the
efficiency of data analysis using a short training sample when working in nearline and online modes. The purpose
of the dissertation is to develop models, a method and intelligent information technology for fast classification for
overlapping classes based on combined learning of neuro-fuzzy systems under conditions of class imbalance and
non-stationarity of input data. To achieve the research goal, the following tasks are solved in the dissertation: 1. To
analyze problems and approaches to solving the problem of fast classification of data from overlapping classes. 2.
To develop a method for combined learning of a double neo-fuzzy neuron under conditions of overlapping classes.
3. To develop a model of a hybrid neuro-fuzzy system for fast classification of data from overlapping classes under
conditions of noise in the input data. 4. Develop a model of a matrix neuro-fuzzy system for fast classification of
data from overlapping classes under the condition of class imbalance. 5. Develop a model of a hyper-basis neural
network for fast classification of data from overlapping classes under the condition of conceptual drift. 6. Develop
an intelligent information technology for fast classification under the conditions of overlapping classes. 7. Perform
an experimental verification of the developed method of combined learning of a double neo-fuzzy neuron and
intelligent information technology for fast classification under the conditions of overlapping classes. The object of
the study is the process of fast classification under the conditions of overlapping classes. The subject of the study
is the model, method and information technology for fast classification of data from overlapping classes based on
combined learning of neuro-fuzzy systems. The results of the dissertation research are based on the use of the
theory of hybrid systems of computational intelligence in the direction of neo-neuro-fuzzy systems and their
combined learning - in the development of the combined learning method of a double neo-fuzzy neuron; models
of a hybrid neuro-fuzzy system, a matrix neuro-fuzzy system and intelligent information technology for fast data
classification under conditions of overlapping classes; the theory of neural networks - in the development of a
model of a hyperbasis neural network with kernel bell-shaped activation functions and intelligent information
technology for fast data classification under conditions of overlapping classes.
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