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2. Multispectral image recognition system based on oscillatory neural networks

Pedepar:

1. ¥ nuceprauiiiHiii po60Ti Ha OCHOBI METOZ0JIOTIi CUCTEMHOI'O aHaJIi3y pO3pO6IEHO CUCTEMY PO3ITi3HABAHHS Ta

M QPyBaHHS MyJbTUCIIEKTPATIbHUX 00Pa3iB HA OCHOBI OCLIWISITOPHUX HEMPOHHUX MepexX. MeToiaMu CUCTEMHOTO
aHaJli3y JOCIiIPKEHO CTPYKTYPY 1 BIACTUBOCTI IITYYHVMX HEMPOHHUX MEPEXK 3 JIIHIMHMMU Ta HEJIiHIMHUMU
OCLIWJISTOPHUMU HelipoHaMmu. Po3po61eHO: MeTOI CTUCKY BXiJHMX 00pas3iB y HEIPOHHII MepesKi BHACIIIOK
IiaroHasizanujii MaTpulli BaroBUX CUHaIITUYHUX 3B’I3KiB; MeTo[, In@pyBaHHs iHpopmalii 3 TOCTIHO 3MiHHUM
ACUMETPUYHUM KJIIOUEM [J151 KOKHOTO HOBOTO BXiJJHOTO 00pasy, IKuil 6a3yeThCsl HA CUHTE3] JiaroHani30BaHoi
HelipoMepexi Ta anroputmy AES (Advanced Encryption Standard (Rijndael)) i Ha cunTe3i HeiHINHMX
OCLIMJIITOPHUX HEWPOHIB 3 TOIOJIOTI€I0 JIAHIIOXKKA 1 KiJIbIIsl; METO, PO3Ii3HaBaHHS MYJIbTUCIIEKTPaIbHUX 00pa3iB
OCLMJISITOPHOIO HEeipoMepeXkelo Ha OCHOBI iHpopMaliliHOro pe3oHaHCy; MOJieJlb ONTUMi3allil po3Mipy (41cio
HEWPOHIB, YUCJIO CUHANITUYHUX 3B'S13KiB) Y MeKax HeJIiHilHOi y3araabHeHoi 1oxubKy; Ha MoBi Python po3pobsieno
IIporpamy /i po3nisHaBaHHS MYyJIbTUCIEKTPaJIbHUX 06pa3iB Ha OCHOBI iH(YOPMaLiIHOrO pe30HAHCY 3a LOIIOMOTOI0

TPHUILAPOBOi OCLUJIATOPHOI HEMPOHHOI MEPeXi; IPOBeIeHO KOMITIOTEPHUI €eKCIIEPUMEHT PO3PaxyHKy IapameTrpa



CKJIA[IHOCTI (KiJIbKiCTb OIlepalill BUKOHaHMX HEMPOMEPEKEI0) HaBYaHHs TPUIIAPOBOi HEMPOHHOI MepeXxXi Ta ii

ONTMMAaJIBHOTO PO3MIipy.

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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