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2. Models, Methods for Information Forecasting Technology of Patients Condition in the Monitoring Medical

Systems

Pedepar:

1. O6'eKT BOCHiIKEHHS - IIPOLeCU [IPOTHO3YBaHHS CTaHy NAllieHTiB B CUCTEMaX MEIUYHOIO MOHITOPUHTY; MeTa
IOCJIiI)KEHHS - MiIBUILIIEHHS SIKOCTi IPOTHO3YBaHHS CTaHy Malli€HTiB MIJIIXOM PO3pO6JI€HHS MAaTEMAaTUYHUX
MoJeell, 0OUMCII0BAJILHAX METOIiB IIPOTHO3YBAHHS CTaHY IalLli€HTiB Ta iHPOpMaLiHOi TEXHOJIOTI MiATPUMKI
IIPUIHATTS pillleHb, WO iX peaisye, y MEIUYHOMY MOHITOPMHIY; METOIU NOCIIIKEHHS - IPUHLUINY CUCTEMHOIO
aHa’sizy, MeTOAU MaTEMaTUYHOrO MOZEJIIOBaHHS (METOIY IITYYHOIO iHTEJIEKTY — IITYy4YHi HEPOHHI Mepexi),
nigxonu Teopii indopmaliii i MeTOAM MaTeMAaTUYHOI CTATUCTUKY ((PaKTOPHUI aHai3), Teopis (POpPMasbHUX i
JITOPUTMIYHUX CUCTEM; PE3YJIbTATHU - BUPIIIEHO aKTyaJIbHE HAYKOBE 3aBAAHHS, SKe I0JISTa€e B pO3PO0OJICHHI

Mozesiel, MeTOIiB IIPOrHO3yBaHHs Ta iHpopMaLifHOI TeXHOJIOTI NiITPUMKY IPUMHSTTS PillleHb JJIs HiIBUILIEeHHS



SIKOCTi ITPOTHO3Y B CUCTEMAaX MEIUYHOIO MOHITOPYHTY, 32 PaXyHOK CTBOPEHHS Ta BIPOBAMIKEHHS CEPTU(IKOBAHOI
iHTEepaKTUBHOI KOMITIOTEPHOI CUCTEMU MiTTPUMKU NMPUUHATTS pilieHb «RMICP®» nipu nporHo3yBaHHi CTaHy
IallieHTiB B yMOBax MapamMeTPUYHOI HEBU3HAYEHOCTI BXiJHUX JAaHUX, Ky OPI€EHTOBAHO Ha IIMPOKE KOJIO MEIUYHUX
IIpaLiBHUKIB, IO NPALOITh HAJ, IPO6JeMaMU CUCTEMHOTO BUOOPY iH(POPMATUBHUX KOHTPOJIbOBAHMX 3MiHHUX
CTaHy iHAMBiAYaJIbHO AJI51 KOXKHOTO MallieHTa 1 pOo3Mi3HaBaHHs Oro CTaHy Ha OCHOBI JaHVMX MOHITOPUHTY; HOBM3HA
- yIiepuie po3po6JyieHO MeTOJ, pO3B'si3aHHs HeJIiHiIMHOI 3a7ja4i IPOrHO3yBaHHsI CTaHy MallieHTiB Ha OCHOBI KOHILEIii
TPeH[-aHai3y, Y SIKOMY Ha BiMiHy Bif] iCHYIOYMX I1i 4aC MEJUYHOIO MOHITOPMHIY BPaXOBYETbCS 3MiHEHHS
iH(OPMATUBHOCTI KOHTPOJILOBAHUX 3MiHHUX 3aJIE3KHO BiJl CTaHy (CTaAii 3aXBOPIOBAHHS) NALIIE€HTIB, 10 A€ 3MOTy
[IpM3HAYaTy iHAUBILyalbHY [IPOTpaMy JIKYBaHHS; YIOCKOHAJIEHO METO I OLiHIOBaHHS iHPOPMaTHUBHOCTI 3MIHHUX
0araTOBUMIpHUX [IiarHOCTUYHUX MOZeJsel i MoJeseil KOHTPOJIIO CTaHy, y SKOMY BPaxXxOBYETbCSI TOUHICTb
BMMipIOBaHHS 3MiHHUX CTaHy i HasIBHICTb NIapHOI KOpeJIsLii MDK HUMU (KOIHTEIPOBaHICTh «4aCTKOBUX» YaCOBUX
PALLiB), IO A€ 3MOTY MiIBULIUTH LOCTOBIPHICTD JiarHOCTUYHUX MOJIeJIel; yOCKOHAJIEHO CTATUCTUIHUI METO]]
xiacudikauii cTaHy nalieHTiB y cucTeMax MeJuyHOro MOHITOPHHTY Ha OCHOBI anlapaTy MMOBipHICHUX HEPOHHUX
MEpEeX, SIKAI MICTUTB NIPOLieAypU OPTOroHai3alii i1 peayKuii po3MipHOCTi paKTOPHOrO MPOCTOPY 3MiHHUX CTaHY i
B SIKOMY BUKOPHCTAHO CTaTUCTUKU CThIOAEHTA y BUOPAHOMY ONIOPHOMY 6a3uCi, 10 3a6e3Mnevye 3MEHIIEHHS
MOBIPHOCT] TOMUJIKY BU3HAYEHHS CTaMill CTaHy MalLieHTiB (HAJIeXKHOCTI 1O OJHOrO 3 KJIACiB — MOXJINBUX CTaHIB)
Ha OCHOBI J@aHUX MOHITOPUHIY; AicTaja MoAabLIIoro po3BUTKY iH(popmalliiiHa TeXHOJIOr s aBToMaTH3allii mpotecy
IIPOTHO3YBAaHHS CTaHY NallieHTiB 3 JOIIOMOTOI0 KOMITIOTEPHUX CUCTEM MiITPUMKU IIPUMHSTTS B yMOBax
NapaMeTPUYHOI HEBU3HAYEHOCTI BXiTHUX JAHUX, 1O Ja€ 3MOTY IiIBUIIUTY SIKICTb IPOTHO3YBAHHS B CUCTEMAX
MEJMYHOTO MOHITOPHMHTY; CTYIIiHb BIIPOBA)KEHHS - PEe3YyJIbTaTH BIPOBAIKEHI y HaBYaJIbHUI NTponec Kadenpu
inopmaruku HallioHanbHOro aepoKOCMiYHOTO yHiBepcuTeTy iM. M.€. JKykoBcbkoro "XapKiBCbKUI aBiallitHUI
iHCcTUTYT", y XapKiBCbKill MEIWYHIN akageMii MicIIsIUIIIOMHOI OCBITH Ha Kadeapi 3arajibHOi IATS4Y0]I Ta
OHKOJIOTiYHOI ypoJiorii, y InctutyTi Megudnoi pagiosorii iM. C. I1. I'purop'eBa HAMH Ykpainu; ranysb BUKOPUCTaHHS

- MEINYHi CUCTEMU MiTTPUMKU IIPUNHSTTS PillleHb.

2. Object of research is the processes of predicting the patients’ state in medical monitoring systems; goal of
research is to improve the state prediction of patients by developing mathematical models, computational
methods for predicting patients' condition and implementation them to decision support information technology
in the medical monitoring; methods of research - principles of system analysis, methods of mathematical modeling
(methods of artificial intelligence - artificial neural networks), approaches of information theory and methods of
mathematical statistics (factor analysis), theory of formal and algorithmic systems; the result - the actual scientific
task is solved, which is to develop models, methods of forecasting and information technology of decision-making
support for improving the quality of the forecast in medical monitoring systems, through the creation and
implementation of a computer interactive certified decision support system "RMICP®" in predicting patient status
in conditions of input data parametric uncertainty , which is aimed at a wide range of healthcare professionals
working on the problems of the systematic choice of informational controlled variable states and individually for
each patient and recognition of his condition based on monitoring data; novelty - a method for solving the
nonlinear problem of predicting the patient's state was developed for the first time basis on the concept of trend
analysis, which, unlike the known ones takes into account changing the informativeness of controlled variables
depending on the state (stage of the disease) of patients, which allows to assign an individual treatment program; a
method of estimating the informativeness of variables of multidimensional diagnostic models and state control
models was improved, which takes into account the accuracy of measuring the variables of the state and the
existence of a pair correlation between them (cointegration of "partial” time series), which enables to increase the
reliability of diagnostic models; a statistical classification method for patients in the medical monitoring systems
was improved using the probabilistic neural networks, which includes procedures orthogonalization and
dimension reduction of the state variables space and which uses Student's statistic in the selected reference basis
which ensures a reduction in the probability of errors in determining the stages of the patient's condition
(belonging to one of the probable states of classes) based on the monitoring data; the information technology of
process automation of the of predicting patients' condition was further developed with the help of computer



decision support system in the conditions of input data parametric uncertainty, which makes it possible to
improve the prediction quality in medical monitoring systems. the degree of implementation - results are
implemented in the educational process of the Department of Informatics of the National Aerospace University
named after M.E. Zhukovsky "Kharkiv Aviation Institute", at the Department of General and Children's Oncological
Urology, Medical Academy of Postgraduate Education, at the Institute of Medical Radiology named after S.P.
Grigoriev; field of application - medical decision support systems.
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