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PROCESSING OF COMPUTED TOMOGRAPHY FOR DETECTION OF LUNG
DISEASES

Abstract. Lung cancer is the leading cause of cancer-related death worldwide. In CT
lung cancer screening, many millions of CT scans will have to be analyzed, which is an
enormous burden for radiologists. Therefore there is a lot of interest to develop computer
algorithms to optimize screening.

Key words: CT scans, computer algorithms, automatic detection of lung diseases.

AHHoOTanus. Pak jerkux sBiseTcs OCHOBHOW MPUUYMHOM CMEPTHOCTH OT paka BO BCEM
mupe. Ilpu ckpununre paka nerkux npu KT wmuorme wmwmmmonst KT 1omKHBI OBITH
MPOAHANTU3UPOBAHBI, YTO SBJSETCS OrPOMHOW Harpy3koil mans paguonoroB. I[losTtomy
CylIecTBYeT OoJibllIasi 3aMHTEPECOBAHHOCTh B pa3pabOTKE KOMIBIOTEPHBIX aJTOPUTMOB JUIS
ONTUMM3AINH CKPUHUHTA.

KawueBbie ciaoBa: KT-ckaHepbl, KOMIBIOTEPHBIE AJITOPUTMBI, ABTOMATHYECKOE
oOHapyxeHHe 3a00JIeBaHHI JIETKHX.

Anaarna. OKIEHIH KaTepili Icirl OYKUI oleMJe OHKOJIOTHSUIBIK — aypyJapMeH
OaitnanpicTel. KT-71a ekme parbiHBIHBIH CKPUHHHTIHAE KemnTereH MuiummoHaaraH KT-tapasl
Tajjayra Typa Kenemi, Oy paauoyiorTapra YJKEH XykTeme Ooibin TaObumaabl. COHJIIBIKTAH
CKPUHMHITI ~ OHTAMNIaHABIpy YIIIH KOMIBIOTEPIIK  aJTOPUTMIEPAlI  o3ipieyre  YJKEH
KBI3BIFYIIBUTBIK Oap.

Tyiinai ce3mep: KT-ckaneprnep, KOMIBIOTEPIIK alTOPUTMIEP, OKIE aypydapbiH
aBTOMATTHI TYPAE aHBIKTAY.

Lung diseases are still one of the most common pathologies that affects all of humanity.
The reason for this problem lies in the environmental pollution of air, the accumulating waste of
industry, car exhausts, nuclear power products, the consequences of wars, industrial accidents,
disasters, etc. A huge number of people fall ill with bronchopulmonary pathology, regardless of
the current level of medical care. There are new diseases, and long-known "younger".

Please note: an important factor in the successful treatment of pulmonary ailments is the
early detection of the pathological process. Here, of course, radial diagnostics is the key to
solving the problem.
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Classical radiology techniques allow identifying lung diseases in doubtful cases. But
medical science is looking for new ways, trying to improve existing ones. Computer tomography
just refers to the types of diagnosis, which without exaggeration can be called a revolutionary
breakthrough in the methods of determining diseases [2].

Computed tomography of the lungs is a dynamic method of investigation based on the
passage of X-rays through the human body and obtaining a series of images of the specified
sections, after which it is then possible to compile a holistic picture of the existing disease. This
type of diagnosis allows you to thoroughly “feel” all the departments and segments of lung
tissue, bronchial "tree" and also assess the condition of the heart and blood vessels, mediastinal
organs [1].

The need for a survey is decided by an x-ray specialist, thoracic surgeon, pulmonologist,
phthisiatrist, most often collegially. Changes in lung density are important characteristics of lung
diseases such as emphysema, pneumonia and pulmonary fibrosis. As the measurement of CT is
based on the attenuation of X-rays, which is related to the density of the tissues that is penetrated
by the X-rays, this makes CT ideal for the diagnosis of these density related lung diseases.
Computed tomography is widely used for the diagnosis of emphysema of various nature,
however, the images obtained are mainly examined by visually trained medical personnel. To
accelerate and objectify this procedure, various methods and tools for computer diagnostics are
being developed. They allow you to automate some stages of diagnosing, providing useful tools:
from improving the quality of images to automatically making decisions about the presence or
absence of disease [1].

The mathematical basis of computed tomography (CT) was developed in the early
twentieth century. The absence of powerful computing systems at that time did not imply the use
of these algorithms in medical practice. For the first time, the reconstruction of the three-
dimensional structure of the object from the set of its projections in medicine was proposed by
South African mathematician Alan McCormack. In the Cape Town hospital, Horte Sciure, he
was struck by the imperfection of brain research technology. In 1963, he published an article
with mathematical calculations that allow the reconstruction of the image of the brain after
scanning with a narrow beam of X-rays. After studying these materials, a group of engineers
from the English firm EMI musical instruments, led by Godfrey Hounsfield, started creating the
first prototype computer tomograph for brain research, which they named by the name of the
firm. At this setting, the brain scan took 9 hours, and each image consisted of only 4,096 points.
However, even such an imperfect and cumbersome apparatus, more like a tool for torture, made
it possible to significantly improve the diagnosis of brain pathologies [4].

The first computer tomogram was performed by a woman with a tumor lesion of the brain. In
1972, at the Congress of the British Radiological Institute, Godfrey Hounsfield and the doctor J.
Ambrose made a sensational report "Radiology penetrates the brain." From this moment, rapid
development of X-ray CT begins. Following the huge demand, leading medical equipment
manufacturers began to produce the first computer tomographs as early as 1973. The
development of technology was proceeding so quickly that by the end of 1979 there were already
4 generations of computer tomographs. The study of the brain on these devices was not taking 9
hours, but several minutes. In 1979, mathematician Alan McCormack and engineer Godfrey
Hounsfild for the development of the method of X-ray computed tomography was awarded the
Nobel Prize in Medicine.

Modern machines allow you to scan one area of the body within a few seconds. The
resolving power of modern computer tomographs has increased several times, the radiation load
on the patient has significantly decreased, it became possible to perform research any area of the
body. With the advent of multislice and electron beam tomography (variants of X-ray CT), it
became possible to study the heart and coronary vessels [3].

In the future, in my doctoral dissertation, | will have to process an image of a computed
tomography for automatic detection of diseases.
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INPUMEHEHHWE KOJUIEKTUBHOI'O METO/JIA B PEHIEHUU 3A TAYA
KIACTEPU3ALIUU BOJIBIIUX JAHHBIX (BIG DATA)

AHHoTanusi. B naHHo#l paboTe paccMmarpuBaeTcsl 3ajada MPUMEHEHMsSI KOJUIEKTHMBHOIO
MCTOJa B PCHICHHH 3aaa4H KJIACTCpU3alluU OO0JIBIINX JAaHHBIX. Brinonnen 0630p Ha Ka)K,Z[BIﬁ
METO/1 KJIacTepr3aliuu, TITyOOKO UCCIIEI0BAH KOJJIEKTUBHBIM METOJ] KJIaCTEpU3aIUH.

Kuarouessble cjioBa: 6onpmue ganneie (Big Data), kimactepusamusi, METOIBI.

AHaaTnma. ATanMmbllll KYMBICTa YIKEH JEpeKTepIiH Kiactepiey eceOiH Iiemryae
KOJUISKTHUBTI OJICTI KOJIJAaHY TalcChIpMachl KapacTwIpbUIanbl. Kimacrepiiey omicTepiHe Moy
OpBIHJAJIFaH, 63 Ke3€TiH/Ie KIacTepiIeyAlH YXKBIMABIK 9/1iCi TepEHIpPEeK KapacThIPbIIFaH.

Tyiiinai ce3nep: yiaken nepekrep (Big Data), kinacrepiey, amictep.

Abstract. Research topic of this paper is the application of collective method on solving
problems of big data clustering. Paper reviews all methods of clustering, specifically focusing on
collective clustering method.

Key words: Big Data, clustering, methods.

JlanHOE Hccne0BaHue MPOBOJUTCS B paMKax IIPOrpaMMHO-1IENIEBOr0 (pMHAHCHPOBAHUS
(ITI®D) "Pa3paborka HHGOPMAIMOHHBIX TEXHOJOTUH UM CHCTEM M CTHUMYJIHUPOBAHHS
YCTOMUYMBOTO Pa3BUTHS JMYHOCTH KaK OJIHA U3 OCHOB pa3BuTHs U poBoro Kazaxcrana".

Memoowt uccrnedosanus

Metoapl  uccleOBaHUS — pa3feNsAIOTCS  Ha  KOJIMYECTBEHHBbIE M KaueCTBEHHBIE.
Bribupaemslii MmeTon OyJeT 3aBUCETh OT MCCIIEAOBATEIBCKUX BOMPOCOB, 0a30BOi (uiaocoduu
WCCJIEIOBaHHUM, a TaKkKe OT IpeaNouTeHUuH U HaBbIKOB.KauecTBEHHbIE HCCIENOBAaHUS — 3TO,
IIPEKIE BCETrO, pa3BelOuyHble HcciaenoBaHus. OHU HCIONIB3YIOTCA IS MOHMMAHHUS OCHOBHBIX
NPUYMH, MHEHUN U MOTHBOB. OHM JarOT MpeJCTaBlIeHUE O MpoOjIeMe WIM MOMOTal0T Pa3BUThH
UAEU WIM TUIOTE3bl JUIsl MOTEHIMAIBHBIX KOJWYECTBEHHBIX HccieqoBaHui. KauecTBeHHbIE
WCCJIEIOBAHMS TAK)KE HCIOJIB3YIOTCS JUIS BBISBJICHHUS TEHJIEHIMI B MBIIUIEHUHM U MHEHUSIX U
yrnyonenust B npoOiemy. KauecTBeHHble MeTonbl cOopa JaHHBIX —HU3MEHSIOTCA  C
HCIIOJIb30BaHUEM HECTPYKTYPHUPOBAHHBIX HJIM MOJY-CTPYKTYPHUPOBaHHBIX MeTOA0B. HekoTopsie
o0mue MeToAbl BKIIOYAIOT (QOKYC-TpyNIbl (TPYNIOBBIE OOCYXICHHs), HHIUBUAYaJIbHBIE
MHTEPBbIO U yyacTHe/HaOmroAeHus. Pazmep BHIOOPKH OOBIYHO Majl, M PECHOHICHTHI BBIOPAHbI
JUIsL BBINIOJIHEHUS JTaHHOW KBOTHL. KoNMUYECTBEHHBIE MCCIEAOBAHUS HCHOJB3YIOTCA IS
KOJIMYECTBEHHOU OLEHKU MPOOIEeMbl IyTeM CO3[aHUsl YMCIIOBBIX JAaHHBIX WIN JaHHBIX, KOTOPbIE
MOTYT OBITh TPe0OpPa30BaHbI B MOJIE3HYIO CTATUCTUKY. OHU MCIIONIB3YIOTCS JUI KOJINYECTBEHHON
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