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Pedepar:

1. Po3nizHaBaHHA 3a AiarHOCTMYHMM CUTHAJIOM € 3arajIbHOIO NIPO6JIeMOI0 ITPY peasisaliii cucTeM aBTOMaTUYHOTO
KOHTPOJIIO Ta [iarHOCTUKU. PO3MOBCIOIKEHUMH 337jauaMu € 6e3r1ocepeHbo Kaacudikallist 3a XapaKTepUCTUIHAM
CHTHAJIOM, 33[IaHUM $SIK YaCOBUH P, Ta CEMAaHTUYHA CETMEHTALlis 3a AiarHOCTUYHUMU 3HIMKaMU. 3 PO3BUTKOM
3TOPTKOBUX HEPOHHUX MEPEX BiIKPUJIKCS HOBi IEPCIIEKTUBY PO3B'SI3aHHS TaKUX 3371a4 MIBUJKO, 30KpEMA B
peanbHOMY 4aci, Ta 3 JOCTAaTHbOIO TOYHICTIO. OJIHaK B 6araTbOX BUIA/IKAX PO3B'SI3aHHS 3a7ja4i CEMaHTUYHOI
cermeHTallii noTpebye TOTPUMaHHS MiKCeJIbHOI TOYHOCTI, 0 HE 3aBX[ U 3a0e31e4yeThCs 6a30BUMU METOaMNU
pO3Ii3HaBaHHS Ha 3rOPTKOBUX HEMPOHHUX Mepeskax. KpiMm Lboro, iCHyI0Th Taki BUNIAAKY [iarHOCTYBAaHHS, SIKi HE
MOXYTb OyTH €(PEKTHUBHO PO3B'SI3aHHI Ha TakuX Mepexax. Hacammnepes, e BinOyBaeTbCs [IpY BTPATi 3HaY€Hb
XapaKTEPUCTUYHOTO BEKTOPY, BUHUKHEHHI aHOMaJliil a0 MOYaTKy NepexiJHuX NPOLECiB B JOCIKYBAHOMY OO €KTi.

BopHouac iHmwui pi3HOBUL, HEUPOHHUX MEPEX — KapTU camoopraHizauii KoxoHeHa — MaloTh BJIACTUBOCTI 10



HaBYaHHS 32 HEBU3HAYEHOI0 MHOXKMHOIO KJIACiB Ta (POpMyBaHHSI HOBUX KJIACTEPIB /J14 3a3[aJleriib HEBIOMUX
kiacis. Tum camum, mepeski KoxoneHa HaZlal0Th MOXJIMBICTb PO3B'SI3yBaTU 33/a4i 3a3Ha4Y€HOro TUIy. ToMy B po6oOTi
IIPOBEIEHO OCTiIKeHHsI 060X HellpoMepekeBUX MiIX0/iB IJis MifBUlleHHS e(PEeKTUBHOCTI KOYKHOTO 3 HUX OKPEMO
Ta ix iHTerpauii B riopuiHy HEIPOHHY MEPEXY. Briepie 3anporoHOBaHO: - METO/I, 301/IbIIEHHS PELENITHBHOrO I0JIS
HEMPOHIB 3rOPTKOBUX HEMPOMEPEK HAa OCHOBI arperaiiii KapT prU3HaKiB pi3HOI pO3MIPHOCTI J1 HiIBUILEHHS
TOYHOCTI kiacudikailii curHasniB BeJnKoi po3MipHOCTI; - METOJl BU3HAYEHHS BiIIOBiAHOCTI HEMPOHiB PEUIiTKU
HaBYEHOI KapTH caMmoopraHizauii KoxoHeHa BXifJHOMY BEKTOPY 3 BTPaU€HUMM HEBU3HAUEHMMU KOMIIOHEHTaMU [1JIs1
IiABUILEHHS TOYHOCTI Kacuikariii; - Mogesb ¢GOpMYyBaHHS yCEPEIHEHUX KapT MPU3HaKiB B 3TOPTKOBUX
HEPOHHUX MEepe’kax Ha OCHOBI KapT camoopraHisanii KoxoHeHa 115 nmigBUIeHHS] TOYHOCTi PO3B’I3aHHS 33/1a4
K1acudikallii Ta ceMaHTUYHOI cermeHTallii. BmockoHaseHo: - MeToJ, CeMaHTUYHOI cerMeHTallii Ha Mmepeskax
rJIMO0KOr0 HaBYaHHSI 32 PaXyHOK ITPMMYCOBOIO BUiIEHHS] KOHTYPiB 300pakeHHs B fekonepi mepex: FPN, PSPNet,
DeepLab v3, U-Net Ta 3a paxyHOK arperatii pi3sHOpo3MipHUX MiJJBUGOPOK KapTU MTPU3HAKIB [1JI51 TiIBUILEHHS
TOYHOCTI pO3Mi3HaBaHHS. 3a 3aIIPOIIOHOBAaHUMU METOIAMU PEasi30BaHO BiATIOBiIHI HEMPOHHI Mepexi Ta
IIpOBEJEHO ix Bepudikallilo o010 iCHYI0UNX HEMPOHHUX MEPEX KIACMYHUX apXiTeKTyp. EKcliepruMeHTaIbHO

JOBEOEHO e(l)eKTI/IBHiCTb 3aIIPOIIOHOBAHUX MeTO,I[iB JJIs1 pOSB’HBaHHH 3aga4 ,I[iaFHOCTYBaHHH.

2. Recognition by a diagnostic signal is a common problem in the implementation of automatic

monitoring /contriol and diagnostics systems. Common tasks include the classification based on a characteristic
signal specified and set as a time series, and semantic segmentation based on diagnostic images. With the
development of convolutional neural networks, new perspectives have been opened for solving such problems
quickly, in real time and with propper accuracy. However, in many cases, solving the problem of semantic
segmentation requires pixel accuracy, which is not always provided by the basic methods of recognition on
convolutional neural networks. Moreover, there are such cases of diagnosis that cannot be effectively solved on
such networks. First of all, it happens when the values ooof the characteristic vector are lost. Sometimes it can be
noticed when anomalies occur or transients begin in the object under study. At the same time, another type of
neural network — Self-organizing maps (SOM)— has the property of learning under an indefinite set of classes and
forming new clusters for previously unknown classes. So, SOM provide an opportunity to solve problems of this
propper type. Therefore, the study of both approaches to the research of neural network is made in order to
improve the efficiency of each of them and their integration into a hybrid neural network. It was firstly proposed: -
a method of increasing a receptive field of neurons of convolutional neural networks based on the aggregation of
maps of features of different dimensions to increase the accuracy of classification of signals of large dimensions; -
a method for determining a correspondence of the lattice neurons of the trained SOM to the input vector with lost
uncertain components in order to increase the accuracy of the classification; - a model of forming averaged
feature maps in convolutional neural networks based on SOM to increase the accuracy of solving classification and
semantic segmentation problems. The next positions were improved: - a method of semantic segmentation on the
basis of deep learning networks due to forced selection of image contours in the network decoder: FPN, PSPNet,
DeepLab v3, U-Net and due to aggregation of different subsamples of the feature map to improve the process of
recognition. The corresponding neural networks were implemented according to the proposed methods and their
verification was performed in relation to the existing neural networks of classical architectures. The effectiveness
of the proposed methods for solving diagnostic problems has been experimentally proven.
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