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iHdopmariiiHoi TeXHOJIOTri OLiHIOBaHHS pajlialliiHOTO 3a0pyIHEHHS CKIIAIHUX 00 eKTiB Ha OCHOBI JJaHUX
IUCTAHLiMHOTO 30HAYBaHHS 3 BUKOPUCTAHHSM BIOCKOHAJIEHOTO €BOJIIOLIMHOrO anroputmy. [1oTpedy B Takii
TEXHOJIOTI] 3yMOBJIEHO IPAKTUKOI0 OGCTEXEHHS 06 €kTa «YKpUTTs» (OY) YopHO6ubcbkoi AEC (HAEC): mpoBesieHHs
BMMIipIOBaHb BiITIOBITHO IO CTaHAAPTHUX METOIUK MDKHapOHOro areHTcTBa 3 aToMHoi eHeprii (MAI'ATE) Tyt €
HEeJIOLiIbHUM 260 He3[iiICHEHHUM 3 MipKYBaHb 0€3I1€KU, MEPEe’Ka CIIOCTEPEKEHD JIMIIAETHCS HEPETYIISIPHOIO Ta
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pagianiiHOro 3a6pygHEHHS 3a HEIIOBHMMU JaHUMU, 3i0paHMMU HA HEPETYJISIPHIN Mepexi CriocTepeskeHb. MeToo
IVCepPTaLifHOrO AOCIIKEeHHS € MifBULeHHS e(eKTUBHOCTI o0y 10BY MPOBUX KapT pafiallifHOro 3a0pyIHEHHS
CKJIQIHMX 06 €KTIiB B yMOBaX HEMOBHUX JIAHUX TA HEPETYJIIPHUX CIIOCTEPEKEHD, KOJIM BUKOPUCTAHHS TOMIUPEHUX
METO/IiB € OOMEXXEHMM ab0 HEJOLIIIBHAM 3 MipKyBaHb 0€3I1€KU 4M 4epe3 0OME>KEeHHS IIPAaKTUYHOI peasisaii,
LJISIXOM PO3PO06JIEHHS BiiNOBiAHOI iH(OpMaliiiHOI TeXHOIOTii Ha OCHOBI JaHMX AMCTAHLIHOTO 30HAYBaHHS 3
BUKOPHMCTAHHSIM €BOJIIOLiTHOTO aJrOPUTMY. Y Pe3yJIbTaTi IPOBEEHOTO NOCiIKEHHSI OTPUMAHO TaKi HAyKOBi
pesyabTaTu: 1. Ylepiie 3aripolloHOBaHO iH(OpMaLlifiHy TEXHOJIOTIIO OL[iHIOBaHHS pafialliiiHoro 3a6pygHEHHS
CKJIQJIHUX 06 €KTiB HAa OCHOBI JIAHUX IMCTAHI[IIHOTO 30H/IyBaHHS 3 BUKOPUCTAHHAM BIIOCKOHAJIEHOTO €BOJIIOLIHOTO
aJIrTOpUTMY, Lo nossarae y dpopmasizauii 3a7adi y BUTJIAIi HEBU3HAUEHOI CUCTEMU JIiHIMHUX PiBHSIHB i3 Qi3uyHUMU
obMexeHHsIMU. Ha BiIMiHy Bif] iCHYIOUMX TE€XHOJIOTIH i METOZ|B, 1110 6a3yI0ThCS [IEPEBAXKHO HA METOAX
[IPOCTOPOBOI IHTEPIOJIALIL 32 YMOBU PETYJISIPHOI MEPEXI CIIOCTEPEKEHD, 3aIIPOIIOHOBAHA TEXHOJIOTIA Ja€ 3MOTY
OLIiHIOBATU pafialiiiHe 3a0pyQHEHHS! B yMOBaX HETNIOBHUX JAHUX HA HEPETYJISIPHIN Mepexi CIOCTePeKeHb. 2.
Yrnepuie 3aliporioHOBaHO MeToJ, GOPMYBaHHS 1I0YaTKOBOI NOMYJISILIi €BOJIOLIHOTO ajJlfOPUTMY IJ1s1 I00YA0BU
M(pPOBUX KapT pafialifiHOro 3a6pyAHEHHS, SIKUI MTOJIsIrae Yy BUKOPUCTaHHI anpiopHoi iHdopmauii npo ¢isndyHui
3aKOH 3MEHIIEHHS iHTEHCUBHOCTI i0Hi3y1040ro BUIIPOMIHIOBaHHSA 3aJIEXKHO Bifl BiZICTaHi BiJ TOYKY BUMIpPIOBaHHA [0
IKepeJsia BUIIPOMiHIOBaHHS. Ha BinMiHy Bif THIIOBOI BUIIaiKoOBOI iHiliani3anii, Takuil meTon 3a6e3nedye
CIIPSMOBAHICTb MOWYKY B 06J1aCTi BGi34HO OGIPYHTOBAHUX PO3B A3KIB, 10 ]A€ 3MOTY OTPUMATH Kpallle TI0YaTKOBE
HAOJIMKEHHS Ta NiABUILMTY MiICYMKOBY SIKiCTh allpoKcuMalii. 3. YIOCKOHa/lI€HO METOL0JIOTi0 BUKOPUCTaHHS
CTAaTUCTUYHUX METOZiB 00pOOJIeHHS IaHNX pafialiiHOro KOHTPOJIIO, IO MOJISITa€ y 3aCTOCYBaHHI perpeciiHoro
aHaJIi3y BUMIipIOBaHb Jj151 BpaxyBaHHS 4aCOBOI JUHAMIKM pafiialliiHoro rnosd. Ha BiIMiHy Bif BifOMUX pilllEHB,
3aIIPOIIOHOBAHA METOZ0JIOTIS Jjae 3MOr'y iHTerpyBaTU apXiBHi JaHi B IIPOLIEC OLiHIOBAaHHS 6€3 MPOBEJEeHHS
IOJATKOBUX O3UMETPUYHUX OOCTEXKEHD, 3MEHIIYIOYN PO3MIPHICTh IPOCTOPY MOIIYKY 32 PAXyHOK 4YaCTKOBO]
dikcaii 3MiHHMX. 4. HaGyB M0AaJIbIIOro PO3BUTKY METOJI, €BOJIIOLIMHOTO MOIIYKY PO3B 93KiB HEBU3HAYEHUX CUCTEM
JIiHIHUX PiBHSIHB 3 0OMEXEHHSIMU Ha abCOJIIOTHI 3HaU€HHSI 3MIHHUX LIJIIXOM ajjalTallii onepaTopis Bioopy Ta
MyTalii 3 ypaxyBaHHsIM crieundiky pafialiiHUX BUMipioBaHb. Ha BiAMiHY Bif KJIaCUYHUX €BOJIIOLIIHUX CXEM,
yIOCKOHAJIEHUI1 MeTO/, 3abe3Ievye MifBUIEHHS CTIMKOCTI pillleHb B YMOBAaX BUCOKOTO PiBHS LIyMy Ta HEIIOBHOTU
IaHuX. [IpakT4yHe 3HayeHHs poOOTU IOJISAra€e y 3aCTOCYBAaHHI 3allpOIIOHOBaHOi iHpopMallifiHOI TexHOJIOTi] 1715
o6y 08U IM(PPOBUX KAPT paiallifiHOro 3abpyiHEHHS IOKPIiBJli 06'€KTa «YKPUTTSI», L0 A€ 3MOT'Y 3HIDKYBaTH
HEBU3HAYEHICTb MiJl Yac MJIaHyBaHHS JE€MOHTAXY HECTA01IbHUX KOHCTPYKLIH, @ TAKOXK ONTHUMI3yBaT MapUIPyTH Ta
4ac nepebyBaHHS POOOTOTEXHIYHMX CUCTEM i IIEpCOHANY B 30HAX MifBuineHoi pagianii. Po3pobiena indopmauiiina
TEXHOJIOTisl MOXKE CJIYTYBAaTH OCHOBOIO CUCTEMHU MiATPUMKU NPUMHATTS pillleHb y cepi panianifinoi 6e3nexku abo
OyTu iHTErpoBaHa Ao iCHyI040i cuctemu s iHpopMaLifHOro 3abesnedeHHs (axiBLiB, SKi JIaHYIOTb POOOTU B

30HaX OOMEXXEHOT0 IOCTYILY.

2. This dissertation addresses a topical scientific problem in the field of computer science, namely the
development of information technology for assessing radiation contamination of complex objects based on remote
sensing data using an enhanced evolutionary algorithm. The need for such technology arises from the practice of
surveying the Shelter Object (SO) of the Chornobyl Nuclear Power Plant (Chornobyl NPP): measurements in
accordance with the standard methodologies of the International Atomic Energy Agency (IAEA) are impractical or
infeasible on safety grounds, the observation network remains irregular and incomplete, and the number of
measurements is several orders of magnitude smaller than the number of surface elements for which the
distribution of activity needs to be reconstructed. The proposed technology makes it possible to construct digital
radiation contamination maps from incomplete data collected over an irregular observation network. The aim of
the dissertation research is to improve the efficiency of constructing digital radiation contamination maps of
complex objects under conditions of incomplete data and irregular observations, where the use of commonly
applied methods is limited or impractical for safety reasons or due to practical implementation constraints,
through the development of appropriate information technology based on remote sensing data using an
evolutionary algorithm. The following scientific results were obtained: 1. For the first time, information technology
for assessing radiation contamination of complex objects based on remote sensing data using an enhanced



evolutionary algorithm has been proposed. The technology consists in formulating the problem as an
underdetermined system of linear equations subject to physical constraints. Unlike existing technologies and
methods, which are predominantly based on spatial interpolation methods under conditions of a regular
observation network, the proposed technology makes it possible to assess radiation contamination from
incomplete data collected over an irregular observation network. 2. For the first time, a method for generating the
initial population of an evolutionary algorithm for constructing digital radiation contamination maps has been
proposed. The method uses a priori information about the physical law governing the decrease in the intensity of
ionising radiation as a function of the distance from the measurement point to the radiation source. Unlike
conventional random initialisation, this method directs the search towards a region of physically plausible
solutions, thereby providing a better initial approximation and improving the final quality of the approximation. 3.
The methodology for applying statistical methods to the processing of radiation monitoring data has been
improved through the use of regression analysis of measurements to account for the temporal dynamics of the
radiation field. Unlike existing solutions, the proposed methodology makes it possible to integrate archival data
into the assessment process without additional dosimetric surveys, reducing the dimensionality of the search
space through partial fixing of variables. 4. The method of evolutionary search for solutions to underdetermined
systems of linear equations with constraints on the absolute values of variables has been further developed by
adapting the selection and mutation operators to the specific characteristics of radiation measurements. Unlike
classical evolutionary schemes, the enhanced method provides greater robustness of the solutions under high
noise levels and incomplete data. The practical significance of the work lies in the application of the proposed
information technology to construct digital radiation contamination maps of the roof of the Shelter Object,
thereby reducing uncertainty in planning the dismantling of unstable structures and optimising the routes and
dwell times of robotic systems and personnel in areas of elevated radiation. The developed information technology
can serve as the basis for a decision-support system in the field of radiation safety or be integrated into an existing
system to provide information support for specialists planning operations in restricted-access areas.
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