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2. Multi-class recognition of objects technical condition by a classifier based on Neural Network

Pedepar:

1. Inceprarist NpUCBsY€HA IPOBELEHHIO 6araTOKJIaCOBOT0O PO3Mi3HABAHHS CTaHY CKJIaJHOTO IIPOCTOPOBOTO 00'€KTa
IIJIIXOM BI,OCKOHAJIEHHS Ta BIIPOBAJKEHHS MiICUCTEMU IPUIHSATTS PillleHHS B cUCTeMY (QyHKIIOHAJIBHOI
NiarHOCTUKU Ha OCHOBI pO3p0O0KU HelipoMepeskeBoro kinacudikaropa. Po3pobieHo iHpopmaliiiHi Moaesni nporuecis
(OopMyBaHHS HaBYaJIbHUX Ta TECTOBUX MHOXXMH BXiIHUX BEKTOPIB AiarHOCTMYHUX O3HAK /11 6araToKj1acoBoOro
PO3Ii3HaBaHHS 3 METOIO JIOKaJli3allii OIMHUYHOrO Ta 6araTo0CEPENKOBOrO MOMKOIPKEHHS, MOHITOPUHTY PO3BUTKY
IIOIIKOKEeHb i MOHITOPUHTY Jerpazauii KOHCTPyKLii. Po3po6yieHo mporpamMHe 3a6e3nedeHHs 7151 BUBHAYEeHUX
IiarHOCTUYHUX 3aBJlaHb. PO3pP06JIEHO y3araJbHEHY CTPYKTYPY 6araToOKJ1IacoOBOTO PO3Mi3HaBaHHS. JJOCTiIKEHO
e(EeKTUBHICTb PO3pO0JIEHOr0 HEMPOMEPEKEBOro KiacudikaTropa 11 3a6e31e4eHHs 6araToK1acoBOro
po3mi3HaBaHHS, Ta IPOBELEHO PO3IMi3HABAHHS TEXHIYHOTO CTaHy KOMITIOTEPHOI Ta (Pi3UYHOI MOJeell pe3epByapy.

BcTaHOB/IEHO BIJIMBU NIapaMETPiB HEMPOHHOI MepeXi Ta XapakTepPUCTUK JiarHOCTUYHUX BEKTOPIB Ha BipOrifgHICThb



6araTokJ1acoBOr0 pO3Ii3HaBaHHS CTaHy 06'€KTa IJ1s1 IiarHOCTUYHUX 3aBJaHb. Kill04oBi cj10Ba: CKIaAHUN
[IPOCTOPOBUI1 00'€KT, pe3epByap 3i 3BapHUMU 3'€JHAHHSMMU, 6AaraTo0CepPeIKOBE IIOMKOIKEHHS, MOHITOPHHT
TEXHIYHOTO CTaHy, 6araTokyjacoBe po3lli3HaBaHHs, HelipomepeskeBuil kacudikaTop cTaHy, iMOBipHiICHa HeIpOHHA

MEepexXa, BEKTOP [iarHOCTUYHUX O3HaK, €(PEeKTUBHICTb Kiacu@ikaii.

2. The thesis describes that complex spatial objects are usually operated in difficult accessible places in zones with
increased external influences and dynamic loads. It is described that multi-site damage can be aroused under such
conditions of operation due to imperfection of the elements of the construction that are used under the action of
complex loading. It is shown that in order to ensure the safe operation of complex spatial objects that are
characterized by multi-class of possible technical states, it is necessary to carry out continuous monitoring of
structural integrity and provide multi-class diagnostics. The thesis describes that the most rigid conditions for the
preservation of integrity put forward to the welded tanks with ecologically dangerous substances. It is presented
the general structure of the functional diagnostics system for monitoring the technical condition of the tank. In
the dissertation the subsystem of decision-making is substantiated and developed to improve the functional
diagnostics system of the technical condition of the welded tank. It is substantiated that using Probabilistic Neural
Network for the development of the classifier. The general structure of the neural network classifier is developed.
Models of processes for forming sets of input vectors of diagnostic features for such diagnostic tasks as
localization of single damage, localization of multi-site damage, monitoring of damage development and
monitoring of structural degradation are developed. A generalized information model of the system of multi-class
recognition, which combines the diagnostic tasks, is developed. As a result, the probability of recognition from the
network influence parameter, which shows the effectiveness of the neural network classifier for diagnostic tasks,
was established. It has been established that a error-free multi-class recognition of the object’s status is achieved.
The influence of the parameters of a neural network and characteristics of diagnostic vectors on the probability of
multi-class recognition of the object’s state for monitoring of structural degradation is investigated. It is shown
that the classifier provides an error-free recognition depending on established parameters of the neural network.
It is identified that using a classifier based on Probabilistic Neural Network is effective for the recognition of cracks
in welds of tanks. It is shown possibility of using the designed neural network classifier for recognizing real objects
has been confirmed. Keywords: complex dimensional object, tank with welded joints, multi-focal damage,
Structural Health Monitoring, multi-class recognition, neural network classifier, Probabilistic Neural Network,
vector of diagnostic signs, classification efficiency.
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