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V. BimomocTi npo guceprariio

Mosga aguceprarii:
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Tema gucepranii:

1. Cucrema po3Ii3HaBaHHS MYJIbTUCIIEKTPAIbHUX 00pa3iB Ha OCHOBI OCLUISTOPHUX HEMPOHHUX MEPEX

2. Multispectral image recognition system based on oscillatory neural networks

Pedepar:

1. Y puceprauiiiziil pob0Ti Ha OCHOBI METOZ0JIOTii CUCTEMHOIO aHaJli3y PO3pO6JIEHO CUCTEMY PO3Ili3HaBaHHS Ta
@ PyBaHHS MyJbTUCIIEKTPATIbHUX 00Pa3iB Ha OCHOBI OCLIMJISSTOPHUX HEMPOHHUX MepeX. MeTogamMu CUCTEMHOTO
aHaJli3y JOCJIIKEHO CTPYKTYPY i BJIACTMBOCTI ITYyYHUX HEMPOHHUX MEPEXK 3 JIIHINHMMY Ta HEJIHINHUMU
OCLMJIITOPHUMU HelpoHaMU. Po3po6isieHo: MeTo, CTUCKY BXiIHMX 00pa3iB y HEMPOHHI Mepeski BHACTIIOK
IiaroHasisauii MaTpulli BarOBUX CUHANITUYHUX 3B’I3KiB; METO[, IM(PyBaHHS iH(popMalii 3 TOCTINHO 3MiHHUM
ACHMETPUYHUM KJIIOUEM JJ151 KOKHOTO HOBOTO BXiIHOrO 06pasy, sIKuil 6a3yeTbCsl Ha CUHTE3] AiaroHasi30BaHoOI
Helipomepexi Ta anroputmy AES (Advanced Encryption Standard (Rijndael)) i Ha cunTesi HesiHITHMX
OCLMJISITOPHUX HEWMPOHIB 3 TOMOJIOTi€I0 JIAHIIOXKKA 1 KiJIbIsl; METO, PO3IIi3HaBaHHS MYJIbTUCIIEKTPAJIbHUX 00pa3iB

OCLIJISITOPHOIO HEMPOMEPESKEI0 Ha OCHOBI iHPOPMalLiiiHOTO pe30HaHCY; MO eJlb ONITUMI3allii po3Mipy (YMCIIo



HEMPOHIB, YMCJIO CUHANITUYHUX 3B'SI3KiB) y MeKax HeJliHilHOi y3araabHeHoi 1oXn6ky; Ha MoBi Python po3po6aeno
[IpOrpamy AJisi po3Ii3HaBaHHS MYJIbTUCIIEKTPAJIbHMX 00Pa3iB HAa OCHOBI iIHPOPMALITHOTO pe30HAHCY 32 JOTIOMOT0I0
TPUILAPOBOi OCLUJIITOPHOI HEMPOHHOI MEPEXI; IPOBEIEHO KOMITIOTEPHUI €EKCIIEPMMEHT PO3PaxyHKy napameTrpa
CKJIA[IHOCTI (KiJIbKiCTb OIl€palill BUKOHaHMX HEMPOMEPE’KEeI0) HaBYaHHs TPUILAPOBOi HEMPOHHOI MepeXxKi Ta ii

OITUMAJIBHOIO PO3MIpy.

2. In the dissertation work on the basis of the methodology of system analysis the system of recognition and
encryption of multispectral images on the basis of oscillatory neural networks is developed. The structure and
properties of artificial neural networks with linear and nonlinear oscillatory neurons has been studied by the
methods of system analysis; a method of compression of input images in a neural network due to diagonalization
of a matrix of weight synaptic connections has been developed; a method for encrypting information with a
constantly changing asymmetric key for each new input image has been developed, which is based on the
synthesis of a diagonalized neural network and the AES (Advanced Encryption Standard (Rijndael)) algorithm; a
method of information encryption based on nonlinear oscillatory neurons with a chain and ring topology has been
developed; a method for recognizing multispectral images by an oscillatory neural network based on information
resonance has been developed; a model for optimizing the size (number of neurons, number of synaptic
connections) within a nonlinear generalized error has been developed; in Python developed a program for
recognition of multispectral images based on information resonance using a three-layer oscillatory neural
network; conducted a computer experiment to calculate the parameter of the complexity of learning a three-layer
neural network (the number of operations performed by the neural network) and its optimal size.
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