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(poTo300paskeHHIM

2. Models and method of information technology for identification of hot-metal transfer ladle number by its noisy
photo image

Pedepar:

1. Incepraliito prUCBsIYEHO BUPIIIEHHIO aKTyaJbHOI HAyKOBO-TIPaKTUYHOI 33/1a4i po3p0oOKu HOBOI iHpopMaliliHO]
TEXHOJIOTI] ineHTHdikalii HoMmepy 4aByHOBI3HOTO KOBIIA 32 MOr0 3alIyMJIEHUM (POTO300PaKEHHSIM. 3alIpOIIOHOBAHO
Ta OOI'PYHTOBAHO BUKOPUCTAHHS Ha NIEPIIOMY €Talli [IonepenHboi 0OpOOKM 117151 epHIOro KPoKy (¢inbTpauii),
MEeTOJly MeJliaHHOi QinbTpalLlii, 0 ONTUMI30BaHUH 32 WBUAKICTIO. YAOCKOHATIEHO METO]] HEIIOBHOI [I0POroBoOi
ry106a1pHOi GiHapu3alii 300pa’keHHsI aBTOMAaTUYHUM PO3PaXxyHKOM IIOPOTOBOT'O 3HAY€HHS Ha OCHOBI H10T0
CepeHbOI SICKPABOCTI, IKy OO PYHTOBAaHO BUKOPUCTOBYBATHU JJIs1 APYTOro KPOKY IEPIIOro €Tany NonepegHboi
06po6KH (6iHapu3aliii). 3arrporoHOBaHO A5 JIoKasi3auii iHpopMaTuBHOI 0671aCTi — APYroro erany o6pooKu,

BHMKOHYBAaTU CETMEHTAllil0 Ha OCHOBI KJlacTepu3aliii 300pa’keHHsI METOLOM IOIIYKY HalbIKIOTro cycina 3



Mogu@ikaliero MomyKy BUKOPUCTAaHHSIM KOB3HOT'O BiKHA. BUKOHAHO po3p06JIeHHS MOJeJli 1 METOMY ITOPiBHSIHHS
JIOKaJTi30BaHOT0 306pa’keHHSI 3 €TAJIOHHMM Ha OCHOBIi HEUiTKOI XapaKTEPUCTUKU 300pakeHHsl, 1Jisk TPOBEIEHHS
TPEeThOTO eTany o0poOku - ineHTUdikalii, ska BpaxoBye pi3HUI po3Mip HaHECEHUX Ha KiBIlli HOMePIiB, pi3HYy
OCBITJIEHICTb BXiIHUX (POTO306pa’Ke€Hb, HAHECEHHSI HOMEPIB Bpy4Hy 6e3 TpadapeTy, HasiBHICTb Ha HOMepax LIymMy y
BUTJISLZ] HAJIIIOK YaByHY, NTATbOKIB BAallHA, BEJIMKOI KIJIBKOCTI Uity TOwO. HaBeneHo npukian BUKOPUCTAaHHS
3aIpOIIOHOBAHOI iHpopMalliiiHOi TeXHOIOoTii B yMOBax BUPOOHULITBA. JJOCiIKEHO, 1110 BUKOPUCTAaHHS METOLY
NIOPiBHSIHHS JIOKaJIi30BaHOTO 306pa’ke€HHS 3 €TaJIOHHUM Ha OCHOBI HEUiTKOI XapaKTepPUCTUKU 300pakeHHSI 103BOJIsIE
BUKOHYBATH ifleHTUPiKaLlilo i3 BUCOKMM piBHEM AOCTOBIpHOCTI. [IponioHOBaHy iH(pOopMaLliliHy TEXHOJIOTIiIO
BIIPOBAJI)KEHO B CUCTEMi MOHITOPUHTY [TepECYBaHHS YaBYHOBI3HUX KiBIiB Ta CTAaHY YaBYHY.

2. The thesis is devoted to the solution of an urgent scientific and practical problem of developing new information
technology to identify the number of a hot-metal transfer ladle by its noisy photo image. It is proposed and
substantiated to use the median filtration method, which is optimized to speed, at the first stage of the preliminary
processing for the first phase (filtration). The method of local threshold global binarization of the image by
automatic calculation of the threshold value based on its average brightness, which is justified to use for the
second phase of the first stage of the preliminary processing (binarization), has been improved. For the localization
of the information area (the second stage of processing), it is proposed to perform the segmentation based on
image clustering by searching for the nearest neighbor with a modification of the search using a sliding window.
To carry out the third stage of processing, identification, the model and method of comparison of the localized
image with the reference one based on the image indistinct characteristic have been developed. It considers the
different size of numbers put on ladles, different illumination intensity of input photo images, numbers put
manually without a stencil, numbers with noise in the form of pieces of cast iron, stains of lime, a large amount of
dust, etc. An example of using the proposed information technology in production conditions is given. It is
researched that the use of the method of comparison of the localized image with the reference one based on the
fuzzy image characteristic allows to perform the identification with high-level reliability. The proposed
information technology is implemented in the system of monitoring the movement of hot-metal transfer ladles
and the condition of cast iron.
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