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The problem of reducing the complexity of the automated recognition process and obtaining a quantitative
assessment of the graphic objects parameters on medical images is considered. The software has been developed that
implements the method of applying a grid to an image. The software is used in the analysis of metallographic images of
materials for medical use.

Many devices for determining human medical parameters present information graphically. Also, medical instruments,
implants, materials have a certain internal structure and surface structure that need to be controlled. Quality control in
medicine plays an important role in ensuring the reliability of the manufacture of prostheses, implants, medical
instruments. Therefore, to obtain objective quantitative data when processing any information presented in graphical form,
it is necessary to automate image processing. Quantitative characterization of image elements is necessary for fast and
correct interpretation of the results. However, the processing and analysis of medical, metallographic images is a very non-
trivial task due to the complex shape and relative position of the elements, as well as the quality of images provided by
modern equipment.

Currently, effective methods of digital image processing have been developed [1, 2], including for the analysis of
microstructures and surface coatings of products. The image processing process includes several main stages: image pre-
processing and recovery, segmentation, filtering, normalization of selected objects, recognition, comparison with reference
objects. Automation of image processing is the main problem of quickly obtaining quantitative information about research
results.

It is important to reduce the complexity of the automated recognition process and to quantify the parameters of
graphic objects on medical images.

To solve the set tasks, the authors analyzed the characteristics of metallographic images, identified the problems of
their processing during process automation, associated with the need to analyze a large number of pixels in the presence of
actual and process noise in the images. The authors propose a method and an algorithm for extracting image regions using
cluster analysis and grids, which will make it possible to abandon the processing of each image pixel.

Images analysis showed the redundancy of information, for example, with the presence of the background on which
the structural elements are located. The essence of the proposal is to reduce the amount of information analyzed, to use a
grid of specified dimensions, which is superimposed on the image, and to analyze the image directly by grid pixels.

An algorithm for identifying search areas of image elements and an algorithm for forming the boundaries of found
clusters with concave sections with the simultaneous use of the grid overlay method to reduce the amount of processed
information is proposed and implemented [3].

Object-oriented software has been developed that automates the stages of image processing. The end result of the
analysis is highlighted in the image areas with concave contours and certain quantitative characteristics of their shape.

References:
1. Gonzalez, Rafael C. and Richard E. Woods. Digital image processing. 2002. 794 p.
2. Pratt, W. K. Introduction to digital image processing. CRC Press. 2013. 756 p.

26-27 macromanxa, 2020 p. 63 M. XapkiB



IHOOPMALIIHI CUICTEMU TA TEXHOJIOI'TE B MEJIULIMHI (ISM-2020)

3. Vasylieva, L., & Tarasov, O.. Automation Methods for Processing Medical Images Based on the Application of
Grids. In CMIS. 2019. pp. 630-639.

VK 612.216.1+004.89
HOBI MOJIEJII JIET A BIPYCHUX IHOEKIIIHI
M. ®. Ba6axos!, B. I. Jlynenko?, Jlo Usn®
'Hauionanbuuii aepoxocmiunuii yHisepcureT im. MLE. XKykoBcbkoro «XapkiBcbkuii apianitinuii [HcTUTY T
E-mail: tchutt5@gmail.com, Texn.: +38 (066) 982-30-69
ZInctutyt paniodizuku Ta enexrponiku iM. O.5. Yeukosa HAH Ykpainu
% XapbKOBCKHil HALMOHAIBHBIN yHUBepcuTeT uMeHu B. H. Kapasuna

The paper considers hypothesis about the structure of a new type of coronavirus infection COVID-19 in the form of a
Lego virus. A mathematical description of the spread of infection is considered. The proposed model makes it possible to
explain the features of COVID-19 observed in practice: the possibility of re-illness, as well as predict up to 3 waves of the
epidemic.

Beryn. [Maamemis COVID-19 - me pi3ke HaraxyBaHHS PO HEOOXiJHICTh MOAANBIINX TOCTIIKEHbh HOBHX ACIICKTIiB
BipyciB. Cripo0a BUKOPHUCTOBYBATH KIJIACHYHI IMIIXOMW U ONMCY MEXaHi3MIB Iepefadi Ta IMOIUpeHHs i€l iHpeKmii i
NOB'I3aHUX 3 LUM METOJUK NPOBEACHHS CaHITAPHO-NMPOQIIAKTUYHUX 3axOAiB BHsiBWIMCS HeedekTuBHi. Ha waci
CTBOPCHHS MOJIeJIe HOBOI BipyCHOI iH(EKIIii Ta MATEeMaTHIHOTO OTIMCY MEXaHi3MiB ii HOIIMPEHHS.

Bueni Pociticekoro ¢enepanbHOTo sIIEpHOTO MEHTPY - Beepociiichkoro HayKOBO-AOCHIAHOTO THCTUTYTY TEXHIYHOI
¢izuky iMeni 3ababaxiHa CTBOPHWIM MOJEINb NOIINPEHHSI KOPOHABIPYCHOI iH(EKIii, sika moKasana rapHi pe3yabTaTd. Bonu
PO3IIISIAIOTE eITiIEMito, SIK THIIOBUI NMPUKIIAJ JIAHIIOTOBOI peakuii. Monenb ayxe npocra, 1 11 pillleHHs 3aJeKUTh BiJ
PI3HUII BCHOTO IBOX OCHOBHHUX ITapaMeTPiB - MIBHUAKOCTI 3apa)KCHHS 1 MIBHIKOCTI OYyXaHHA. SIKIIO pi3HHUIA MO3UTHUBHA,
TO CMiJIeMisl PO3POCTAETHCS, SIKIO HEraTUBHA, TO 3racae. Bueni ®IL] "[HCTUTYT 0OYUCITIOBATIBHAX TEXHOJIOTINH PO3POOHIH
nporotun mozneini nommpeHas COVID-19, ska moxe OyTH BHKOpUCTaHA BIAOI0 Uil MPOTUAIT ApYrid XBHII emigemii.
HesBakaroun Ha OuUeBHIHI MepeBary IUX MoOeNeH, IX OCHOBHHM HE/IOJIKOM € BUKOPHUCTAHHS KJIACHYHUX YSIBICHB IUIS
OIHCY TOUIMPEHHS HOBOT KOPOHABIPYCHOT iH(EKIIii, 3 TKOFO 3ITKHYJIHCS BIEPIIIE.

1. Jlera mopneni BipycHux indexniii. Jocnimpkenns, ony6iikoBane B [1], mokasano, 1o HOBHH BIpyCHHH TeHOM
MOXe OyTH pO3JiNeHHI MK pI3HUMH KIIITHHAMH 1 BCe 11e POoBOKYBatH iHdekuito. Lle nepeseprae cyuacHe ysiBIEHHS PO
BIpYCHI 3aXBOpPIOBaHHS. BUSABIA€ThCA, Pi3HI AUITHKH BipyCHOTO TEHOMa MOXYTh )KHTH B Pi3HUX KIITHHAX, alle IPU BOMY
NpaloBaTH CIUIBHO, BUKIMKaou iHdekuito. Lle BigkpuTTs migpuBae TpaauiiiiHe YsBIEHHS NPO IO Bipycy B KJITI,
3Ti/IHO 3 SIKUM BIpYCHHI T€HOM CIIOYaTKy PEeIUIiKYEThCSl B OJIHIM KIIITLI, @ BKE MOTIM MEPeXOJUTh J0 perutikalii B iHIIHH.
VY Gararo po3ninpHEX (multipartite) BipycCiB reHOM pO3IiJICHHI Ha KiJIbKa CETMEHTIB, KOXKEH 3 SKUX YKIAJICHO B OKpEeMY
BipYCHY 4YacTKy. PaHime BBaykaJiocs, IO U TOTO 100 BHUKJIMKATH iH(EKIIiF0, BCi CETMEHTH BipyCHOTO T€HOMa MOBHHHI
nepeMillaTiCsl pa3oM Bij KJIITHHM J0 KIITHHU. AJie HOBI JIOCIIJPKEHHS TI0Ka3yloTh, LIO Lie He Tak. B mpoueci nepenadi
TeHOMA iCHye BeJIMKa MMOBIPHICTH TOTO, IO BIpYC BTPATHUTH CYTTEBHH CETMEHT, OJHAK NPH LIBOMY TOW CETMEHT,IIO
3aTUIITUBCS MOKE BHUKJIMKATH iH(peEKifo. TakuM 9rnHOM, HOBUH THI KopoHaBipycHol iHdekmii Covid 2019 Moxe sBIATH
co0010 abCONIOTHO HOBHMH SIK B IUIaHI MaTeMaTHMYHOTO ONMKCY IOUIMPEHHs erifeMii, Tak i 10 MaTOreHHOro BIUIMBY i
YTBOPEHHIO IMyHITeTy THH BipycHO{ iH(eKIIii, 0 BUMarae CTBOPEHHS HOBUX MOJIEJel i METO/IiB MAaTEMaTHYHOTO OIHCY.

HoBa iH(exmis Moxke po3mIsaaTHCh, K Taka, 10 CKIAJAaeThes 3 JEKUIBKOX (parMeHTiB, sSKi MOXYTh iCHyBaTH i
perIikyBaTuCsl B OpraHi3Mi OJHOYACHO, IOCHIIIOIOYHM TOCSKHHHA HaToreHHWH edekT. CIpomeHo CHTyallis BUTIISAae
HacTymHUM 9uHOM. KopoHaBipycHa iH(eKmis € Jero, mo CKIAAAeThCs 3 0araThox (KUTBKOX) IMIMAaTOYKiB ((hparMeHTiB).
Hociit mmvarouka sero - iHQekmii, CHUIKyIOYHCh 3 HIIMMHU HOCISIMH, MOXXE JOIOBHIOBATH HasBHY IH(EKLIiI0 HIIMMHU
¢parmentamu. Konm natoreHHIcTh, SK 32 paXyHOK HaKONWYEHHS JOCHTh BEIMKOTo (hparMeHTa iHdekii, Tax i ii KiapKocTi
(mo3m) 3mMoxe MpoOHUTH IMyHHHI Oap'ep HOCis, TO CTaHETHCS WOTO 3aXBOPIOBAHHS. TSIKKICTh 3aXBOPIOBAaHHS THM BHIIIE,
yuM OULITBIIY YacTHHY Jiero - iH(eKuii Branocs JoANHI 3i0patu B cBoeMy opraHizmi. ToMy BuIla HMOBIpHICTH cepHO3HO
3aXBOPITH y THX, XTO BeJle aKTUBHHUH CHOCIO XHUTTS 1 Ma€ MOXKJIMBICTD CITUJIKYBAaTUCS 3 BEJIMKOIO KUIBKICTIO HOCITB Pi3HHX
¢parmenriB iHdexmii. Kpim Toro, 3po3ymino, mo nepeOyBaHHS y KOJIEKTHBI iHQiKOBaHNX (HAIPHUKIIAM B JiKapHi y manaTi 3
TAaKUMH K XBOPHMH, alle Y SKUX MOXYTb OyTH iHII (parmMeHTH iH}EKmii) 103BOISIE 32 paXyHOK B3a€EMHOTO iH(IKyBaHHS
MOCHIINTH €(DeKT 3aXBOpIOBaHHA. TOMy SIKIIO B JIiKapHi iH(QIKOBaHI MICTATbCS CHIILHO, TO BpaXkalouni epeKT XBOpoOH
Oyne BHIIE.

2 MaremMaTu4Ha Mojejb nomupeHHs iHdeknii. J[ns ommcy mNOmMUpEHHS KOPOHABIpYCHOI iH(EKIi MokHA
BUKOPHCTOBYBaTH MoJepHizauito icHytounx mojneneit SEIRD i SEIHFR, cTBopeHux aist onucy MOIIUPEHHS JIMXOMaHKU
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