AHOTAIIISA

Y poGoTi po3rasiHyTo npobieMy BUOOPY ONTHUMAIBHOI TOMOJIOTIT IITYYHUX
HEHPOHHMX CITOK, MOKAa3aHO OCHOBHI OCOOJMBOCTI ICHYIOUHX CHUCTEM IOOYI0BU
CITOK, iX IIepeBaru Ta HeJIOIIKH.

Po3pobieHo mpocTy y BUKOPHUCTAaHHI Ta HaJaroJKEHHI CUCTEMY, 10 HaJae
HEOOX1IHUN (PYHKIIOHAI 3 ONTUMAIBHOTO BUOOPY TOMOJIOTIT IITYYHUX HEHPOHHHUX
CITOK 3 BUKOPHUCTAHHSM T€HETUYHOTO aJTOPUTMY, MA€ IHTYITUBHO 3pO3yMIIUMN
iHTepdeiic. Jlana cucrema Moxe OyTH BUKOpUCTaHa Ha Oynb-sKid miaaTdopmi 3
BCTAHOBJICHOIO MOBOIO IporpamyBaHHs Python Ta Bimkputoro HeipoMepekeBOro
610mioTekoro Keras. J103Bosisie CyTTEBO 3MEHIIMTH Yac HaBYaHHS HEHPOHHOI CITKU
Ta TPYAOMICTKICTh OOYMCIIEHb IUIAXOM BHOOPY ONTHUMAJIBHOI CTPYKTYpU MEPEXKI
Ha erTami I NMpPOEKTyBaHHSA, 3MEHUIye BUTpPATH yacy ollepaTopa Ha aHali3 Ta
HaJallITyBaHHS HEOOX1THUX apaMeTpiB HEMPOHHOI CITKH.

HaykoBa HOBHM3Ha OJE€p>KaHUX peE3yJbTATIB IPOBEACHOTO AOCTIIKEHHS
MOJIATa€ B TEOPETUYHOMY OOTPYHTYBaHHI Ta MPAKTUYHOMY BHUKOPHUCTaHHI
T€HETUYHOI'0 AJITOPUTMY JUIsl BUOOPY TOMOJIOTIT IUTYYHUX HEUPOHHHUX CITOK Ha
OCHOBI TIapaMeTpiB HaJlaroKeHHs. [[71s HeMpOHHOT MepeXi TaKUMU MapaMeTpamMu
€, HalpUKJIaJ, KUJIbKICTh HEMPOHIB y MIapi, KUIbKICTh mmIapiB. [lapamerpamu, 1o
XapakTepu3yrTh Oe€3Mocepe/lHbO alTOPUTM HABUYaHHS, €, HANPUKIAd, Pi3HI
Koe(DIIiEHTH MBUAKOCTI HABUAHHS, TOYATKOBI 3HAYEHHS Bar MEPEXi, MPUITYCTUMA
MOTPIIIHICTh HABYAHHS.

Kito4oBi ciioBa: TeHETUUHUN aITOPUTM, INTYYHI HEHPOHHI CITKH, TOTIOJIOTIS
CITKH, TOYKOBI MyTallii, KOHKYpYyIO4l KOPUCHI MyTaIli.

Po3mip nosicHIOBaJIbHOI 3anmucku — 85 apKyliiB, MICTUTh 95 UItocTpalii, 14

Ta0IUIb, 6 JOJATKIB.



ABSTRACT

Examines the problem of choosing the optimal topology of artificial neural
networks, the main features of existing systems of neural networks construction,
their advantages and disadvantages are shown.

Develop an easy-to-use and debugging system that provides the necessary
functionality for optimal choice of artificial neural network topology using a
genetic algorithm, it has an intuitive interface. This system can be used on any
platform with the installed Python programming language and an open source
neural network library Keras. It allows to significantly reduce the training time of
the neural net and the complexity of the calculations by choosing the optimal
network structure at the design stage, reducing the time spent by the operator to
analyze and adjust the necessary parameters of the neural network.

Scientific novelty of the obtained results of the conducted research consists
in theoretical substantiation and practical use of the genetic algorithm for the
choice of the topology of artificial neural networks on the basis of basic
parameters. For a neural network, such parameters are, for example, the number of
neurons in the layer, the number of layers. Parameters that directly characterize the
learning algorithm are, for example, different rates of learning speed, the initial
values of network scales and the permissible error of learning.
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