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1. MeToanyYHi OCHOBU 3aCTOCYBaHHS JaHWUX Ha3eMHOTo I1poBoro GoTorpaMMeTpUYHOTO 3HIMAHHS IJ1s1

MOHITOPUHTY IaM'SITOK apXiTeKTypu

2. Methodical bases for the application of digital close-range photogrammetric data for architectural monuments

monitoring

Pedepar:

1. Y po60oTi HaBeIeHO yIOCKOHAJIEHY MaTEMAaTUYHYy MOJIEJIb Ta METOJIMKY BUKOHAHHS I1ONE€PESHBOTO PO3PAXYHKY
TOYHOCTI (OTOrpaMMETPUYHUX BUMIPIOBaHb 3 BUKOPUCTAHHIM LIM(PPOBUX HEMETPUYHUX Kamep. 3allpONIOHOBAHO
METOJIMKY Ta YLOCKOHAJIEHO MAaTEMATHNYHi BUPA3u [1JI1 PO3PaxyHKy apameTpiB (OTOrpaMMeTPUYHOTO 3HIMAaHHS 3
BUKOPUCTAHHAM LM(PPOBUX HEMETPUYHUX Kamep. BUKOHAHO [leTasibHUI aHasIi3 Mojesiel KaniopyBaHHS HU(PPOBUX
HEMETPUYHHUX KaMep. SIK MaTeMaTU4YHMI aJITOPUTM KaslibpyBaHHS 3alIPOIIOHOBAHO BUKOPHUCTOBYBAaTU METO
IIPSIMOTO JIiHINHOTO NIEPETBOPEHHS. BUKOHAHO [OCIiI>)KEHHS BiIOMUAX MaTeMaTUYHUX MOJIeJIel KaliOpyBaHHS
METO/IOM TIPSIMOTO JIiHITHOTO IIEPETBOPEHHS Ta BU3HAYEHO ONTUMaJIbHI MoJeJi Kasi6pyBaHHs. [IpoBeneHo

IeTaJIbHUI aHaJli3 i IpaKTUYHi eKcliepruMeHTaIbHI JOCiI)KeHHS IPOrPaMHUX 3aC00iB /1J1s1 KaliOpyBaHHS HUPOBUX



HEMETPUYHUX Kamep. 3alpoloHOBaHO Kjlacudikallilo IporpaMHUX 3aC00iB B OCHOBY SIKOi IIOKJIAIEHO KpUTepii
BapTOCTi, MOJieJli BpaXyBaHHS IUCTOPCii 06'eKTHBA, CTabiIbHOCTI i TOYHOCTI 00U CITIOBATIBHOTO AJITOPUTMY.
[IpoBeneHO eKCriepMMEHTAaJIbHI AOCIiI)KEHHS BIJIMBY TOYHOCTI KaliOpyBaHHS IM(POBOi HEMETPHUYHOI KaMepU Ha
TOYHICTb CTBOPEHHS MOJieJIell MaM'sITOK apxiTekTypu. Ha npukiani foKyMmeHTalii ykpinyens JIpyroi cBiToBoOi BiliHA
B palioHi MicTa KueBa eKCrieprMEHTaIbHO BiZlIpalbOBaHO TEOPETUYHY i IPAKTUYHY YACTUHU METOLVKU i

TEXHOJIOTii MOHITOPUHTY IaM’ITOK apXiTeKTypH.

2. The main scientific and practical task of the work consists in developing new and improving existing
technologies, mathematical models and techniques for architectural monuments monitoring using modern digital
photogrammetry achievements, particularly the capabilities of modern digital non-metric cameras. The work
presents an improved mathematical model and a method for performing the preliminary accuracy calculation of
photogrammetric measurements using digital non-metric cameras equipped with modern smartphones and
tablets. The analysis of the main sources of errors of digital non-metric cameras is carried out. Using the received
total errors, a calculation of the accuracy of the photogrammetric models was made according to the formulas of
the direct photogrammetric intersection. In the dissertation the analysis of the standard approach to the
calculation of the parameters of surveying with the use of metric cameras and / or phototeodolites is performed.
It is indicated that existing expressions for calculating the photographic parameters cannot be used when digital
non-metric cameras are used. Existing expressions have been converted to digital form. The technique and
mathematical expressions for calculation of photogrammetric surveying parameters using digital non-metric
cameras are proposed. A detailed analysis of calibration models of digital non-metric cameras is performed. As a
mathematical calibration algorithm it is proposed to use the method of direct linear transformation. The research
of well-known mathematical models of calibration by a direct linear transformation method was performed and
the optimal models of calibration were determined. A detailed analysis and practical experimental research of
software tools for calibration of digital non-metric cameras are carried out. The classification of software tools is
proposed based on cost criteria, models for taking into account the distortion of the lens, stability and accuracy of
the computational algorithm. A general analysis of the results showed that when calibrating, the advantage should
be given to programs such as PhotoModeler, and with financial constraints for programs such as Fauccal for
Matlab. The conducted research allowed offering the technology of choice of the optimum method of calibration
of digital non-metric cameras in solving problems of architectural monuments monitoring. Experimental studies of
the influence of calibration accuracy of digital non-metric cameras on the accuracy of architectural models
creation are carried out. Compared with the results obtained without calibration, the overall increase in the
accuracy of the determination of coordinates was approximately 25%. On the example of documentation of the
fortifications of the Second World War in the city of Kiev, the theoretical and practical parts of the methodology
and technology of architectural monuments monitoring were worked out.
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