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1. MeToau Ta 3acobu po3Ii3HaBaHHS 3MiH BJIACTUBOCTEH 00’eKTa 32 300PaXKEHHSIM HAa OCHOBI IITYYHUX HEMPOHHUX
Mepex

2. Methods and means for recognizing the changes of the object properties through images based on artificial
neural networks

Pedepar:

1. Y puceprauiiiHiil po60Ti HA OCHOBI OTPUMAaHUX TEOPETUYHUX i €KCIIEPMMEHT-TaJIbHUX AOCJiIPKEHDb PO3B'sI3aHA
aKTyasJbHa HayKOBO-IIPAaKTMYHA 33fjaya o0y 10BU HeipOMepeXXeBUX METOIB po3Mi3HaBaHHS i Kinacudikauii 3MiHu
BJIACTMBOCTE 300pa’keHb, SIKi Ha BiIMIiHY Bifi iCHyl0UMX, 3BMEHIUIYIOTh IOMUJIKY PO3Ii3HABaHHS i 30i/IbLIYIOTH
TOYHICTb Kacu@ikaliii 300pa>keHb B yMOBax allpiopHOi i NIOTOYHOI HEBU3HAYEHOCTI i HasiBHOCTI 3aBaf,. O6’eKT
TOCJIiIPKEHHS — MIPOLIECU PO3Mi3HABAaHHS 3MiH BJIACTUBOCTEN 00'€KTIB 32 300pakeHHsIM. Briepiie po3po6y1eHO MeTo[,
KOHTPOJIIO 3MiHM PO3MipiB 06’€KTa 3a OIIOMOTOI0 MA6JI0OHA 3 BUKOPUCTAHHSM BJIACTUBOCTEN NEPETBOPEHHS
noAibHOCTi 06’'EKTIB, 10 O3BOJISIE MiIBUIIATY TOYHICTh BUMiPIOBaHb. 3 METOIO MMifIBUILIEHHS POH6ACTHOCTI OLIiHOK
napamertpis BIIII, po3pobieHo npouenypy HapuaHHs BT, mo sBjisie CO6010 MaTPpUYHUI BapiaHT IpoLeaypu
Kaumaxka (Yigpoy-T'odda), 3anpornionosana ii Mogudikariis, sika MiCTUTh 30Hy HEYYTIUBOCTI, i PO3TJISHYTI

IpolLeAypy HalalTyBaHHA L€l 30HU. OTprMaB [10JabIINi PO3BUTOK HellpoMepeskeBuil MeTo, Kinacudikariii



300pakeHb HAa OCHOBI 3rOPTKOBUX HEMPOHHUX MEPEX 3 BUKOPUCTAHHSIM B Pi3HUX IIapax pisHUX (YHKLiN akTUBaLi i
pO6aCTHOTrO HaBYaHHS NMapaMeTpiB Mepexi. OTpUMaB MOAAbIINYN PO3BUTOK HEMPOMEPEXKEBUM METOT,
pO3Mi3HaBaHHS 3MiHU [TapaMeTpPiB 300pakeHb Ha MPUKJIAJi MelaHOMU 3 BUkopucTaHHs M mepesk PNN i CNN, Ha
OCHOBI SIKMX PO3PO0JIEHO HEPOMEPEXEBU METOJ, KOHTPOJIIO 3MiHM PO3MIpiB MIKipPHOTO YTBOPEHHS i
po3mi3HaBaHHS HEOJHOPIGHOCTI 3a6apBjIeHHS LIKipHUX 3MiH. [IporpamMHoO peasizoBaHa HellpoMepekeBa CUCTeMa
BU3HAYEHHS HEOIHOPINHOCTiI 3ab6apBJIeHHs], sIKa CKIIafaeThcs 3 aHcambio mepesxk PNN i CNN, mo go3Bosisie
HiABUILMTY TOYHICTb [IiarHOCTYBaHHS, 3BMEHIINTY Yac HaBYaHHS, 3HU3WUTY PU3NK HaJIMipHOI HaBYaHHS Ta I0JIETIYye

JIiKapeBi IIOCTAaHOBKY [iarHo3y.

2. The actual scientific and practical problem of developing neural network methods for the recognition and
classification of changes of the image properties based on the received theoretical and experimental researches is
solved. In contrast to the existing methods, they allow reducing the recognition error and increasing the accuracy
of the image classification in the conditions of a priori and current uncertainty and the presence of interference.
The object of the study is the process of recognizing changes in the properties of objects by the image. A new
method for controlling the change of an object size using a reference with the introduction of the properties of the
transformation of object similarity is developed, which allows increasing the accuracy of measurements. In order
to increase the robustness of BP parameters estimates, a training procedure for BP is developed, it is a matrix
version of the Kaczmarz’s procedure (Widrow-Hoff), its proposed modification contains a zone of insensitivity; the
procedures for adjusting this zone are considered. The neural network image classification method, based on
convolutional neural networks, has been further developed using various activation functions and robust learning
of network parameters in different layers. The neural network method for recognizing the change of image
parameters on the example of melanoma using the PNN and CNN networks has received further development on
the basis of which a neural network method for controlling the change in the size of each formation and
recognition of the heterogeneity of the color of skin changes has been developed. Software-implemented neural
network system for determining the heterogeneity of coloring, consisting of a group of networks PNN and CNN,
which allows to improve the accuracy of diagnosis, reduce the time of training, reduce the risk of excessive
training and makes it easier for the doctor to diagnose.
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