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One of the serious problems of the oil and gas industry is the need for
strict control of welded pipe joints for pumping oil and gas. Control of
welded joints is carried out by various methods of nondestructive testing,
among which the radiation method is widely used. For the processing of
images obtained by the radiographic method and the detection of welding
defects, various algorithms are used [1]. One of the promising algorithms
for image processing is an algorithm based on the neural network method.

In this paper, we consider an algorithm for processing radiographic
digital images of welded joints, based on the use of neural networks. It was
assumed that the weld joint have two types of defects — cracks and pores,
the mathematical models of the images of which can be given by geometric
figures — rectangles and circles, respectively [2]. Thus, the problem of
recognizing these types of defects is reduced to recognizing images of two
kinds of geometric figures. In this paper, the most informative parameters
for the development of an algorithm for processing radiographic images of
welded joints of pipelines are proposed. Geometric parameters
characterizing the shape, size and location of the defect are provided as an
input to the neural network for the classification of defects in the weld.
Among the main geometric parameters determined by measuring the shape
and size of the image of the detected defect, the shape factor K = P%/(4xnS),
where P is the perimeter, and S is the defect area, can be defined.

An important step in the algorithm for processing digital images using
a neural network is the network training procedure. Training consists in
assigning an input set of vectors, initializing the weights of neural network
connections, and adjusting the weights so that the error between the actual
and expected output vector becomes sufficiently small. Preliminary, it is
necessary to form a training sequence of images of defects of welded joints
with the correct answers (output vector), on the basis of which the entire
system is trained.
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VYTumuzamysi TPOMBINUICHHBIX — OTXOJOB  SIBISICTCS. ONHUM W3
KapAWHAIBHOTO  pEIICHHWH  TPOONEeMBl  JTUKBUAALHNU  3arps3HECHUS
OKpY’)KaloImle Cpefbl W COXPAHCHHS PAaBHOBECHS MEXAY SKOIOTHYCCKHUU
cpenol U pa3BUBAIOLICHCA MPOMBIIIIEHHOCThIO. Peanusanus 3Toit
MpoOJeMbl MOKET OBITh HAWIECHO B pEe3yJbTaTe OpPTraHH3alMK 3aMKHYTBHIX
IUKIOB — OE30TXOJHOrO IPOM3BOJACTBO. B CBs3M ¢ 3THMH OOJBIIOE
3HAaYCHUE MPUOOPETACT WCIOJH30BAHUE METAJUTYPIHYCCKUX IIUIAKOB B
KauecTBE BTOPUYHOTO CBHIPHSI.

OmauM u3 HamOoJee TMEPCHEKTUBHBIX HAMPAaBICHUNH yTHIU3AlUU
METAJUTYPTHYECKUX IIUTAKOB — 3TO MX HCIOIB30BaHUE B CTPOUTEIHCTBE U
MPOU3BOJICTBE CTPOUTENBHBIX MaTephaloB. B depHO © [BeTHOU
METAJUIYyprHuH  00pa3yeTcss OTrPOMHOE KOJHYECTBO OTXOJOB KOTOPBIC
HAaKOMHJIOCH B OTBaJlaX. OTH OTXOIBl COIEpKAT B CBOEM COCTaBe
COCITUHEHUS JKeJe3a, MarHus, MapraHia, KalbIus, IHHKa, CBUHIIA, CEPBI U
JIPYTHUX 3JIEMEHTOB.

Kenezocomepkamed MeETaJUTyprHYeCKHX INJIAKOB HCIONB3YIOT B
KauecTBE ChIpbS M BKIIIOUEHHE WX B COCTAB MIMXTHI NMPU MPOU3BOJICTBE
[IEMEHTOB, IIJAKOBOW BaThl, NUIAKOCUTAIJIOBBIX W3JENNN, MIIAKOBBIX
CTEKOJI, Kpacok, Kpacurenei. B cTpouTenscTBE MPUMEHSIIOTCS Pa3HbIE THUITBI
OETOHOB C BSDKYIIIMMH U 3aIOJTHUTENISIMA Ha MX OCHOBE.

st mpoBeneHHs HCCIEIOBaHUA HAaMU HCIOJIb30BaHbl HUIAKH JIBYX
METAJUTYPTHYCCKUX TPEANPHUIATAN [EHTPAITLHOTO pEerrHoHa Y30eKHCTaHa:
AO «Anmansikckuit TMK» n AO «Y3merkomOunaTy. Mertamuryp-rudeckne
[UIAKK TIPEICTABIAIOT COOOW MHOTOKOMIIOHCHTHBIC CHCTEMBI, B KOTOPBIX
OKCHJIaMH, OMpeAeNsonumMu coctas, spisitorcss Ca0, MgO, Al,Os, SiO,,
FeO.

B Tabnmme mpuBenAeHBI  pe3yNbTAaThl  XMMHUYECKOTO  aHaIu3a
Metamyprudeckux nurakoB  AO  «Anmaneikckuii  TMK» un AO
«Y3METKOMOMHAT.





