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1. KOMH’IOTCPI/ISOBaHa CUCTEMA KOHTPOJIIO, ,HiaI‘HOCTI/IKI/I Ta yr[paB]IiHHH NapaMeTpaMmun peHTFeHiBCbKOI‘O

BUNPOMIiHIOBaHHSA

2. Computerized system of monitoring, diagnostics and control of X-ray parameters

Pedepar:

1. Y puceprauiiiHiil po60Ti BUpillyeThCsI HAYKOBO-TEXHIYHA 337ja4a — PO3po6Ka MaTeMaTUYHUX MOZeslel Ta METOIiB
3MEHILIEeHHS J03U ONPOMiIHEHHS Ha OCHOBI CIelliani30BaHOi KOMITIOTEPU30BaHOI CUCTEMU KOHTPOJIIO, IialrHOCTUKU
Ta yInpasiiHHS. MeTa po60T — 3MEHIIEeHHS 103U PEHTTeHIBCbKOrO OIIPOMiHEHHS 32 PAXyHOK 3aCTOCYBaHHS
CIlelliali3oBaHOi CUCTEMU KOHTPOJIIO, NialrHOCTUKY Ta YIIPaBJiHHS. Y AucepTauiiiHiil po6oTi Bepie
3aIIPONIOHOBAHO MaTEMATUYHY MOJIEJb IPO-11eCy KOMITIOTEPU30BAHOrO YIIPaBJIiHHS PEHTI€HO[iarHOCTUYHUM
IOCJIiIKEHHSIM, sIKa Ha BiIMiHY BiJl BiTOMUX 6a3yeTbCsl HA €KCIIEPUMEHTAJIbHIN 3a71€XKHOCTI peaKuii
PEHTIeHIBChKOTO IpUIMaya, 10 T03BOJISIE€ OLiHUTH 103y OIIPOMiHEHHS. B poOOTi TaKOX yIOCKOHAJIIEHO METOZ,
KOMITIOTEPHU30BaHOT'O YMCEJIBHOTO KOHTPOJIIO HABaHTA)KEHHS BUIIPOMiHIOBaya IIJISIXOM IiABUILEHHS LIBUAKOCTI
00pOOKHM JaHUX Ha OCHOBI 3aCTOCYBAaHHS LiJIOYMCEIBHUX MPOLENYP PO3PAXYHKY, 1O A€ 3MOry 3a6€3-T1e4UTU
IITAaTHUN peXXuM QYHKIIOHYBaHHS BUIIPOMIHIOBaYa. YIOCKOHAJIEHO METO, KOHTPOJIIO, AiarHOCTUKY Ta yIIPaBJliHHS

PEHTI€HO/IiarHOCTUYHUM KOMILJIEKCOM 32 PaXyYHOK MO>KJIMBOCTI 6i/1bII TOUHOTrO GOPMYBaHHS €KCIIO3ULiITHUX



NapameTpiB MJIIXOM PO3POOKU Ta BUKOPUCTAHHS CIIELiali30BaHOTO KOHTPOJIEPA, 10 la€ 3MOTY ITOKPAIUTU

ITOBTOPIOBaHICTh €KCIO3ULIIMHOI 03U Ta 3MEHIIUTHU 03y ONPOMiHEHHS.

2. The thesis is devoted to the development of mathematical models and methods of reducing the dose of X-ray
irradiation based on computerized system of control, diagnostics and monitoring. The purpose of the thesis is to
reduce the dose of X-ray irradiation by usage of specialized computerized system of monitoring, diagnostics and
control. The existing methods of irradiation dose reduction were analyzed during the X-ray diagnostic research.
Index for estimation of X-ray irradiation dose by changing the supply voltage form by introducing computerized
methods of control of X-ray radiation parameters has been selected and justified. For the first time the
mathematical model of computerized control of X-ray diagnostic research has been suggested. The suggested
model differs from the existing ones by being based on experimental dependence of X-ray receiver reaction.
Results of experimental researches which were put as basement for mathematical model are provided. Results of
the analysis of influence of supply voltage form on irradiation dose, which was taken with usage of created
mathematical model, is also provided. Method of computerized numeric control of emitter’s load by increasing the
speed of data processing based on usage of integer calculation procedures, which gives an opportunity to ensure
the regular mode of emitter, has also been improved. Numeric modelling method and an algorithmic model built
based on it allowed to reduce calculation load on CPU significantly, so it became possible to join function of
emitter’s state control and function of X-ray diagnostic research execution process control in a single CPU.
Method of monitoring, diagnostics and control of X-ray diagnostics complex was improved by more accurate
calculation of exposure parameters. This was achieved by development and utilization of specialized controller,
which allows to improve repeatability of the exposure dose and reduce the patient’s X-ray irradiation dose.
Methods of monitoring, diagnostics and control of the computerized X-ray diagnostic research execution process
that have been developed and improved in the thesis together with the created algorithmic models represent
scientific and methodological basis for practical creation of specialized controller for controlling X-ray diagnostic
complex. Architecture of the created specialized controller and software structure are provided. The X-ray
irradiation dose was reduced: - not less than 10% - for accelerating voltage 120 kV; — more than 50% - for
accelerating voltage 40 kV; - around 17% - for the most frequently used parameters. Developed methods of
software control of X-ray diagnostics complex could be used for creation of new perspective X-ray diagnostics
equipment, as they could be configured for work with other power supply network parameters and other modern
execution devices. Results of the scientific research of the thesis are introduced on Ukrainian industrial
enterprises, which manufacture medical X-ray devices and complexes and accessories for them.
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