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AHOTALIIS

Menvuux K. B. Metox 1 Mozeni iHQOpPMAIIMHOTO CKPUHIHTY MEIWYHOI
JOKYMEHTaIlli B CHUCTEMax MIATPUMKH NPUUHATTS pillleHb 3 HEOJHO3HAYHOIO
iH(popmartiero. — KBamidikariiina HayKkoBa Ipailsi Ha MpaBax pyKOIHUCY.

Hucepraiisi Ha 3100yTTS HAyKOBOTO CTYIEHS KaHAWJATAa TEXHIYHUX HAYK
(moxTopa (inmocodii) 3a cnemianbHicTiO 05.13.06 «IHGOpMariiHi TexHOMIOTIIY (122 —
Komm’rorepHi Hayku). — HarmioHanpHUN TEXHIYHMM YHIBEPCUTET «XapKiBCHKUMA
MOJIITeXHIYHUH 1HCTUTYTY», XapkKiB, 2017.

0O6’exm  OocniOxceHHss — TIPOIIEC CEMAHTUYHOI OOpOOKM  MEIUYHOI
JOKYMEHTallli B CHUCTEMax MIATPUMKU HOPUUHATTS pIlIEHb 3 HEOJHO3HAYHOIO
iH(pOopMaIti€ro.

Ilpeomem oOocnioxcennss — MeTOA Ta MoJedl 1HPOPMALIMHOIO CKPUHIHTY
MEJIUYHOT JOKYMEHTAITIi.

Jluceprallito MPUCBSIYEHO BUPIIIEHHIO HAYKOBO-TIPAKTUYHOI 3a7a4l — po3po0Ill
METO/Iy Ta Mojieiel 1H(HOPMAIITHOTO CKPUHIHTY MEIMYHOT IOKYMEHTAIlli B CHCTeMax
MIATPUMKHU MPUAHATTS PIlIEHb 3 HEOJJHO3HAYHOIO 1H(hOpMAIIIE0

VY BcTymi OOTpyHTOBAaHO aKTYyaJbHICTh TEMH AMCEpTallii, 3a3HAYCHO 3B’S30K
pobOTH 3 HAYKOBUMH TeMmaMHu, CcPOpMYJbOBAHO METY 1 3aJadi JOCIIJKEHHS,
BHU3HAUEHO 00’€KT, MPEAMET 1 METOJU JIOCIIKEHHS, TOKa3aHO HAyKOBY HOBHU3HY Ta
MpaKkTUYHE 3HAYEHHS OTPUMAHUX pe3yJbTaTiB, HABEACHO 1H(POpPMALIID PO
NpPaKTUYHE BHUKOPHUCTAHHS, ampoOallifo pe3yibTaTiB Ta 1X BUCBITJICHHS Y
myOJiKaIisax.

Y mepmoMy po3miai IpoBEAEHO aHaui3 mpobiieM OoOpoOKH  MeIUYHO1
JOKYMEHTAIlll Ta aHali3 Cy4YaCHUX MEIUYHUX 1H(OpMAIITHUX TEXHOJOrd Ha OCHOBI
OTJISiy HAYKOBO-TEXHIYHHMX JDKEpEN. 3amporoHOBAaHO KiIacU(IKaIliio MEIMYHUX
iHdopMmaliiHux cucteM. BuszHaueHo 1HQOpMaUIMHUIA CKPUHIHT SIK TPOIIEC
CEMaHTUYHOI OOpOOKM MJaHMX I TPOBEJIEHHS aHajlidy O3HaK 1 BHSBICHHS
HEBIAMOBIAHOCTEN. BUIJIEeHO MeIMYHI CKPUHIHTOBI 1HQOPMAIIifiHI CUCTEMU SIK KJIac
CUCTEM, BHUKOPUCTAHHS SIKAX JO3BOJISIE TOJIMIIUTH SKICTh 1HMOpMaIi s
OPUMHATTA ~MEOUYHUX pimeHb. OXapakTepu30BaHO METOOU  MOJIEIIOBAaHHS
NpEeIMETHUX 3HaHb Ta PO3TJSHYTO MIAXOAMW A0 BUPIMICHHS 3a1ayl 1HQOpMaliiHOro
CKpUHIHTY Ha TPHKJIQAl BUPIMICHHS 3a/layl paHHLOI JlarHOCTUKH. l[IpoBemeHo
aHATITUYHUNA OIJISIT MOTOKIB JAHUX B MEIUYHHUX YCTAHOBAX, SIKUW JT03BOJIMB 3pOOUTH
BHCHOBOK, IO TOJIOBHUM JDKEPENIOM JAHMUX JUJISi TUIIOBOTO MEAMYHOTO 3aKIady €
MEIMYHA KapTKa MalieHTa, ToMy s 3aj1adi 1HQOpMAaIiiHOrO CKPUHIHTY B SKOCTI
MEANYHOI JOKyMEHTalii oOpaHO MeAWuHl KapTKu maiieHTiB. Ha ocHOBI aHami3y
JOKEpeJ Ta TIOTOKIB JaHUX pPO3p00JIeHO Kiacu(ikaiilo MEAUYHMX JaHUX, IO
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JIO3BOJIMJIO TIOKA3aTH CKJIAIHICTh Ta HEOJHO3HAYHICTh MeAW4HOI iHdopMalii mpu
NPUUAHSTTI pIlICHb. 3alpPOINIOHOBAHO OHTOJIOTIYHE MPEJICTABICHHS CEMaHTHUYHOI
CKJIaJIOBOi Meau4HOi 1iHpopmairii. Ha 0ocHOBI MpoBeeHOro aHaji3y BU3HAYEHO MICIe
1H(GOpPMAIIHHOTO CKPUHIHTY B 33J]a4ax YIPaBIIHHA MEIMYHUM 3aKJIAJ0M.

Y npyroMmy po3aial s MiABUIICHHS SIKOCTI 1HGopMaiii ajisg OpUAHATTS
MEIMYHUX PIMIEHB 3aMpPONOHOBAHO 1 pO3po0IeHO MEeTOA 1H(OPMAIIHHOTO CKPUHIHTY
MEJMYHOI JOKyMEHTAIlli, KU CKJIaJa€ThCsl 3 BUKOPUCTAHHS CYKYITHOCTI Mojieneit
00pOoOKH TaHHUX.

3amauy 1HQOPMAIIHHOTO CKPUHIHTY MEIWYHOI JOKYMEHTAIlll 3alpOIOHOBAHO
BUPILIUTH 3a JOIMIOMOI'0OI0 METO/1y KOMIIAPAaTOPHOI 11eHTU]iKallli, IKUil Oa3yeThbCsl Ha
anreOpi CKIHUCHHUX MPEANKATIB. 3arajibHa cXeMa BUKOPUCTAHHS 3alPOIIOHOBAHOTO
METOJ1y TIOJIATA€ B HACTYITHOMY: Ha OCHOBI 1H(hOpMAIIil 3 MEIUYHUX KapTOK Ta 1HIITUX
JoKEpes MeIu4YHoi 1H(opmalii (GopMyeThCs MHOXKHUHA O3HAaK, fKa OOpOOJSIETHCS
KOMIIapaTopaMu; B 3aJIEKHOCTI BIJ TOTO, $KI PE3yJbTaTh MOTPIOHO OTPUMATH,
peakiii KoMmmaparopa MHiJIal0ThCA CEMaHTHUYHIM 00poOIl Ta TpymyroThcs B HaOIp
arperoBaHUX O3HAaK, fKi B TOJAJIBIIOMY € OCHOBOIO JUIsl MPUHHATTS METUYHHUX
pIlIEHb.

B po6oti 3ampomnoHOBaHO poO3MIISiAaTA MpOIEeC 1HPOPMAILIMHOTO CKPUHIHTY
MEIMYHMUX JTAHUX Ha MPUKIIAl 11eHTU(dIKaIli 3HAaHb 3 TOUKH 30PY OLIHKH PO3BUTKY 1
Mpo(UTAKTUKUA CEPIIEBO-CYIMHHUX 3axBOproBaHb. Jlist ¢opmanizaiii mpoBeneHHs
CKPUHIHTOBUX TMPONEAYP BHAUICHO 1HPOPMATHUBHI O3HAKU, J€ 3HAYCHHS KOMXKHOT
03HAKH PO3A1JICHO Ha KJIacCH €KBIBAJICHTHOCTI.

B 3anexHOCTI Bl TOTO, 10 SIKOTO KJIAacy BIIHECEHO MEAMYHY KapTKYy, JIKapeM
Oyne po3poOssATHCS KOMIUIEKC JKyBaJbHO-TIPO(PUIAKTUYHUX TPOLEayp Ta HaOip
peKoOMeHAaI i /IS MATPUMaHHS 370pOB’ s MAllIEHTA B HAJIE)KHOMY CTaHi.

Po3pobneno Mozaensb iaeHTHdIKAIT MEIAYHO-TIarHOCTUYHUX MapaMeTpiB Ha
OCHOBI BHMKOPHUCTAHHS MAaTE€MaTUYHOrO arapaTry Teopii IHTEIEeKTy Mpu 00poOIl
MEIUYHUX JaHWX, M0 JO3BOJMIO 3IIMCHUTH MOCIIOBAaHHS MPOIECY MipPKyBaHb
JKaps.

Y TperbomMy po3aili po3poOJIEHO MOJENH OIIHIOBAHHS PU3UKY PO3BUTKY
3aXBOPIOBAHHS HA OCHOBI JIaHUX 3 1CTOpIi XBOPOOU 3a JAOMOMOTOI0 MaTeMaTHYHOIO
anapary baiiecoBux Mepex MOBIpH, IO JO3BOJUIO OOYUCIHTH KITbKICHE 3HAYEHHS
PU3UKY PO3BUTKY 3aXBOpIOBaHHA. J[JI1 IbOTO BUKOpPUCTAHO 1H(OpMaIilO, fKa € B
KapTo4Ill MaiieHTa. B 3aJie)XHOCTI BiJ TOTO, SiKa Tpyla 3I0pOB’S OTPMMaHa MpH
BUPIIIICHH] TIOMEPEIHbOI 3a7adi, BUKOPHUCTOBYEThCS BIJIMOBIIHA Mepeka JIOBIpU 3
PI3HMMU 3HaYEHHSIMHU HMOBIpHOCTEH y BepinHax. OTpUMaHi pU3UKH 3aXBOPIOBAHD B
MOJAIBIIIOMY BUKOPHUCTOBYIOTHCS JUIsI MOJIEdl BHOOPY I1HIMBIIYyaJIbHOTO HaAOOpY



CKPHUHIHTOBHUX 3aXO/IiB.

ChopmynboBano Mojaenb (HOpMyBaHHS IHIWBIAYaTbHOTO IUIAHY MPOBEICHHS
CKPUHIHIOBUX 3aXOMIB JJIA TMallleHTa 3 ypaxXyBaHHAM aHaMHe3y 3 MEAKapTH Ta
ocoOnmmBocTell marmieHTa. HaBeneHo Moenp BU3HAYEHHS MHOKWHU NALI€HTIB IS
IJIaHyBaHHsSI CKPHUHIHTOBHMX 3aXO/IiB, IO JIO3BOJIAE HAJATH JIOJATKOBY 1HGOPMAIIIO
JUTSI OpTaHi3aIifHuX 013HEC-TIPOIIECIB B JIIKYBATBHO-MPODITAKTUIHOMY 3aKIaIi.

UeTBepTtuii po3ain mnpucBsiueHo yaockoHajdeHHio [T o00pobku MemuyHoi
JOKYMEHTaIlll Ha OCHOBI 3allpOIIOHOBAaHUX METOAY 1 Mojeineil 1H(popMauiiHOro
CKpUHIHTY Ta MPaKTUYHIN peai3aliii po3po0ieHuX MeToty, mojaeinei ta IT.

[IpoBeneHO pPO3paxyHOK TPymH  3I0POB’S  IIOAO  CEPIECBO-CYIWHHUX
3aXBOPIOBaHh HAa OCHOBI JaHMX 3 MEIUYHOI KapTKH 3a JOMOMOTOI0 MOJEi
imeHTrdIKaii MeIUKO-11arHOCTUYHUX TapaMeTpiB. Po3paxoBaHO pU3UKUA PO3BUTKY
CEpLIEBUX 3aXBOPIOBAHb 3a JIONOMOTOK) MOJEIl OLIHIOBAHHS PHU3UKY PO3BUTKY
3aXBOPIOBaHb. 3a JIOMOMOTOK MOJENl IUIAHYBaHHS CKPUHIHTOBUX OOCTEXEHb
MOKa3aHO TMpukiaag (HOPMYBaHHS  IHAMBIAYyaJIbHOTO IIJIAaHY OOCTEXEHHS 3
ypaxyBaHHsAM iH(QopMaIlii Ta ii akTyaJbHOCTI, 1110 Oyjia MPUCYTHS B MEIUYHIN KapTIli.
Takox peandi30BaHO BHUPIIIEHHS 337adl BUOOPY NALIEHTIB IS MPOXOKEHHS
CKPUHIHTOBHUX 3aXO0/IiB.

Ha ©6a31 Meroay iH(OpMaIiiiHOTO CKPUHIHTY pPO3POOJIEHO Ta OIMKMCAHO
apXITeKTypy CHCTEeMH WIATPUMKH TPUUHATTSA pileHb. B gKocTi miaxomy s
PO3pPOOKH apXiTEKTypH MPOTOTHIY MEIWYHOI CHUCTEMH IIATPUMKHA TPUHHATTS
pillieHb BUKOPUCTAHO MIKPOCEPBICHY apXiTekTypy. Lle miaxin, mpu skomy mporpamHe
3a0e3MeueHHs Oyay€eThbCs K HaO1p HEBEJIMKUX, ACUHXPOHHO B3a€MOJIIOUUX CEPBICIB,
KOXEH 3 AKUX peanizye OJHy 13 epeliika 3a1ad, siki chopMyIb0BaHO B aHATITUIHOMY
OTJISAZII TIPEIMETHOI 00JIacTi Ta BUPIIICHO 3a JIOMIOMOTOK PO3POOJICHUX MOJIETEeH.
OCHOBHMMH TpUYMHAMH BUOOpPY TaKOro TMIAXOMy € Kpalle MaciTadyBaHHS
HaBaHTAXXEHHS HAa OKpeMi KOMIIOHEHTH CHUCTEMH B TMOPIBHSHHI 3 MOHOJITHOIO
apXIiTEeKTypOI0, a TaKOX MOXJIMBICTb BUKOPHUCTAHHS TPOTPAMHHUX TEXHOJOTIH,
HAWOUIBII MPUAATHUX IS peati3alii MoCTaBIeHUX 3aBJaHb.

HaBeneHo mpakTuyHe BIPOBAKCHHS Pe3yJbTATIB TOCIIKEHHS Y AISUTHHICTh
TOB «/locsin. Hogsipa. Jlonomora» Ta TOB «kKOPOHA JTEHT».

3anporoOHOBAaHO MIAXiA IS OIIIHIOBAHHS SKOCTI MEIWYHHUX JIaHHX.
BukopucraHo B pojii KpUTEPIiB SIKOCTI MEAUMYHMX JaHUX KOE(DIIIEHT TOYHOCTI 1
koe(dimieHT TOBHOTH iH(opMalii. 3HAYEHHS KpPUTEPIiB SKOCTI PO3PAXxOBAHO
TPaJAULIIHUM CIIOCOOOM Ta 33 JOTIOMOT'OI0 CUCTEMH MiATPUMKH MPUNUHSATTS PIIICHb.

OTpuMaHi pe3yiabTaTH JOBENU E€PEKTUBHICTH POOOTH CHCTEMHU MIATPUMKHU
NPUUHATTS PIIIEHBb OO0 BUPIMICHHS 3a/adl 1HOOPMaIIHOTO CKPUHIHTY MEIUYHOT
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JOKyMEHTaIlii, TOOTO po0oTa CUCTEMH 33J0BOJIBHSIE MOTpeOaM KOPUCTyBaya MO0
MPOBEJCHHS 1HPOPMAIIITHOTO CKPUHIHTY Ha MPUKJIaai 00pOOKH MEAUYHUX JTaHUX.
Kniouogi cnosa: indopmariiitHa TEXHOJIOTISA, cHcTeMa OOpoOku 1H(opMaIlii,
CHUCTeMa MIATPUMKH TMPUNAHATTS pilleHb, 1HPOPMAIIAHUN CKPHUHIHT, MeIWYHA
JIOKYMEHTAIlisl, KOMITapaTopHa ieHTrudikaris, o00podka HeoJHO3HAYHOI 1H(pOpMaITii.
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SUMMARY

Melnyk K. V. Method and models of information screening of medical
documentation in decision support systems with ambiguous information.
— Manuscript.

Thesis for a candidate degree in technical sciences (Ph.D.), specialty 05.13.06
«Information Technologies» (122 —Computer Sciences). — National Technical
University «Kharkiv Polytechnic Institute», Kharkiv, 2017.

Object of research — the process of semantic processing of medical
documentation in decision support systems with ambiguous information.

Subject of research — method and models of information screening of medical
documentation.

The dissertation is devoted to the solution of the scientific and practical
problem — development of the method and models of information screening of
medical documentation in decision support systems with ambiguous information.

The introduction substantiated the relevance of the topic of the dissertation,
specified the connection of work with scientific themes, formulated the purpose and
tasks of the research, defined the object, subject and research methods, showed the
scientific novelty and practical significance of the obtained results, provided
information about practical use, testing of the results and their coverage in
publications.

The first section analyzed the problems of medical documentation processing
and analyze of modern medical information technologies based on the review of
scientific and technical sources. The classification of medical information systems
was proposed. There was defined an information screening as a process of semantic
data processing for the analysis of signs and discrepancies discovery. There were
allocated medical screening information systems as a class of systems, the use of
which allows to improve the quality of information for medical decisions making.
Methods of subject knowledge modeling characterized. Approaches for information
screening problem solving considered on an example of early diagnostics problem
solving. An analytical review of data flows in medical institutions was carried out. It
made it possible to conclude that the main source of data for a typical medical
Institution is a patient’s medical card. Therefore, medical records of patients were
selected as medical documentation for the purpose of information screening.A
classification of medical data developed based on the analysis of sources and data
flows. That has shown the complexity and ambiguity of medical information in
decision-making. An ontological representation of the semantic component of
medical information is proposed. The place of information screening in the
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management tasks of a medical institution is determined on the basis of the analysis.

In the second section for improving the quality of information for making
medical decisions, a method for information screening was proposed and developed.
It consists of a combination of data processing models usage.

The task of informational screening of medical documentation proposed to
solve with the help of comparative identification method, which based on algebra of
finite predicates. The general scheme of using of the proposed method is as follows: a
set of signs, which processed by comparators, formed based on information from
medical cards and other sources of medical information. Depending on results to be
obtained, the comparator responses are subjected to semantic treatment and grouped
into a set of aggregated features. These features become the basis for making medical
decisions in future.

The paper proposes to consider the process of information screening of medical
data on the example of knowledge identification in terms of evaluation of
development and prevention of cardiovascular diseases. For formalization of
screening procedures carrying out, informative signs are allocated. The value of each
sign is divided into equivalence classes.

Depending on the class to which the medical card belongs, the doctor will
develop a set of treatment and prophylactic procedures and a set of recommendations
for maintaining the patient’s health in good condition.

A model for identifying medical and diagnostic parameters based on the use of
the mathematical apparatus of the theory of intelligence in the processing of medical
data has been developed, which made it possible to model the doctor’s reasoning
process.

In the third section, a model for assessing the risk of disease development
based on disease history data was developed with the help of mathematical apparatus
of Bayesian trust networks. That allowed to quantify the significance of the risk of
disease developing. That was done using the information from the patient’s card.
Depending on the health group obtained during solving the previous problem, an
appropriate trust network with different values of probabilities at the vertices is used.
The resulting disease risks used in the future for a selection model of an individual set
of screening measures.

The model of formation of an individual plan for conducting screening
measures for a patient formulated based on the anamnesis from the medical card and
patient specifics. The model of definition of a plurality of patients for planning of
screening measures is given. That allows to provide additional information for
organizational business-processes in medical-preventive institution.
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The fourth section is devoted to the improvement of IT processing of medical
documentation on the basis of the proposed method and models of information
screening and the practical implementation of the developed method, models and IT.

The calculation of the health group for cardiovascular diseases based on the
data from the medical card was carried out using the model of medical diagnostic
parameters identification. The risks of heart diseases development are calculated with
the help of diseases development risk estimation model. Using the model of planning
of screening surveys, an example of the formation of an individual survey plan is
shown taking into account the information and its relevance, which was present in the
medical card. Also, the problem decision of patients choosing for screening measures
is implemented.

The architecture of the decision support system was developed and described
based on the method of information screening. The microservice architecture used as
an approach in developing of the medical decision support system prototype
architecture. The software is built as a set of small, asynchronously interacting
services in this approach. Each of the services implements one task from the task list.
Those tasks are formulated in the analytical review of the domain and solved using
the developed models. The main reasons for choosing this approach is the better load
scaling on the individual components of the system in comparison with the
monolithic architecture, as well as the possibility of using the most suitable software
technologies for the implementation of the current tasks.

The practical implementation of research results provided in the activity of
TOV “Dosvid. Dovira. Dopomoga” and TOV “KORONA DENT”.

An approach for assessing the quality of medical data is proposed. The
coefficient of accuracy and the coefficient of completeness of information are used as
the quality criteria of medical data. The value of the quality criteria is calculated in a
traditional way and with the help of decision support system.

The obtained results proved the efficiency of the decision-making support
system in solving the problem of information screening of medical documentation,
that is, the work of the system meets the needs of the user in conducting of
information screening on an example of medical data processing.

Keywords: information technology, information processing system, decision
support system, information screening, medical documentation, comparator
identification, processing of ambiguous information.
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