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AHHoTauus. B cTaTbe NpefcTaBneHbl pesynbraTbl UcCiiefoBaHWA NPobieMbl CTPYKTYPHOMO
CMHTE3a CUCTEMbl TEXHUYECKOrO 3peHMA M ee MapaMeTpUYecKon uaeHTUduUKaumum
C NpMMeHeHMEeM HOBOro MeTofa Ha OCHOBe MaTeMaTWMYecKoro annapaTa Teopuwu
MOANDULMPOBAHHBIX AECKPUMTUBHBIX anrebp nsobpareHunii. Teopmua MoandULIMPOBaAHHbBIX
OEeCKPUNTUBHBIX anrebp usobpakeHWin npefdcTaBfAeT MaTeMaTUYeCcKUn annapar,
no3BonAlLWMUIA GopManbHO onncatb 06paboTKY M aHanuM3 mMsobparkeHuit. B gaHHOM
MaTeMaTMYeCKOM arnnapaTe MOMHO onmncaTb MaTeMaTUYeCKylo Moaenb GYHKLUM U3MepeHus
CUCTEMbl TEXHWUYECKOIr0 3peHna ON1A BbIOpaHHOro Npu3Haka o6bekTa HabnoaeHus. na
pa3paboTKyn MaTeMaTUYeCKMX Modesiel MpUMEHAINTCA NpoLedypHble U NapaMeTpuyecKue
npeobpa3oBaHnA u3obpaxeHun. JliwbaAa MaTeMaTuU4yecKkas Mofeflb B Teopuwu
MOONPULMPOBAHHBLIX OECKPUNTUBHLIX anrebp nsobpareHuit obnamaet xoTa 6bl 0QHUM
BapuauMOHHbIM NapaMeTpoM. B xode mapaMeTpuyeckon moeHTUPMKauum Tpebyetca
BbIYMCNNTL UX 3HaYeHuWsA. [laHHaA 3afadva ABNAETCA MyNbTUMOAaNbHOM M Bceraa UMeeT XoTA
6bl 0iHO peLueHue. [11A peLLueHna 3a4a4um oNTUMMU3aLLMK 06bIYHO NPUBEKAIOTCA YUCTIEHHbIE
mMeToAbl. B cTaTbe M3M0MKeH anropuTM NOCTPOEHUA MaTeMaTUYeCKON MOAeN N3MepPEeHUs
nnoLwanm ¢ Ucnonb3oBaHWeM npouedypHbIX M NapaMeTpuyecKux npeobpasoBaHuii. 3agava
napameTpuyeckon naeHTMdMKaLUM peLleHa B BUOe 3a4aun HeNIMHENHOMW ONTUMMU3ALMUMN.
MpoBeneHa Bu3yanusauus ueneso GYHKUUM U cHOPMYTMPOBAHbI PEKOMEHOAL MM
no Bblbopy 3Ha4YeHWI ee BapMaLMOHHbIX NapameTpoB. OcyLlecTBieH c60p CTaTUCTUYECKUX
JaHHbIX U MOCTPOEHa M’MCTorpamMMa, Ha 0CHOBE KOTOPbIX BbiGMpaeTcA 3aKoH pacnpeneneHua
ONA U3MepseMoi BeNMUMHbI. PelleHa cTaTUcTMYeCcKasa 3a4ada no npoBepKe rmnoTesbl
C BblbpaHHbLIM 3aKOHOM pacnpeesieHUs reHepasibHOM COBOKYMHOCTM Mo Kputepwuio MupcoHa
npu 3alaHHOM YpPOBHe 3Ha4YMMOCTU. [151A HEM3BECTHbIX NapaMeTpPoB BbI6PaHHOI0 3aKOHa
pacnpefenieHus NpoBeaeHa OLeHKa JoBepUTeSIbHbIX MHTEPBaoB. MaTepuasbl cTaTbl HOCAT
MPUKNAGHOM XapaKTep U UMeIoT MPaKTUYeCKYHo LLeHHOCTb. C UcMosib30BaHMEM NpeaiaraeMoro
noAxoda MOXHO paspaboTaTb QYyHKLMIO M3MepeHUsa OnA Noboro npusHaka obbeKkTa
Hab/l00eHNA B Cepumn U306parKeHU.
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Abstract. The article presents the results of a study of the problem of structural synthesis
of a vision system and its parametric identification using a new method based on the
mathematical apparatus of the theory of modified descriptive image algebras. The theory of
modified descriptive image algebras is a mathematical apparatus that allows one to formally
describe the processing and analysis of images. In this mathematical apparatus, it is possible
to describe the mathematical model of the measurement function of the technical vision
system for the selected attribute of the observed object. To develop mathematical models,
procedural and parametric transformations of images are used. Any mathematical model in
the theory of modified descriptive image algebras has at least one variational parameter. In
the course of parametric identification, it is required to calculate their values. This problem is
multimodal and always has at least one solution. Numerical methods are usually used to solve
the optimization problem. The article describes the algorithm for constructing a mathematical
model for measuring the area using procedural and parametric transformations. The
parametric identification problem is solved in the form of a nonlinear optimization problem.
The visualization of the objective function has been carried out and recommendations for
choosing the values of its variational parameters have been formulated. The collection of
statistical data was carried out and a histogram was constructed, on the basis of which
the distribution law for the measured value is selected. The statistical task of testing the
hypothesis with the selected law of distribution of the general population according to the
Pearson criterion is solved for a given level of significance. For the unknown parameters
of the chosen distribution law, the estimation of confidence intervals was carried out. The
materials of the article are applied in nature and have practical value. Using the proposed
approach, it is possible to develop a measurement function for any feature of the observed
object on a series of images.
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BBepneHue

3 agaun oOpabOTKU W aHaIHM3a U300pake-

HUH penraroTcsi CHCTeMaMH MAaIIMHHOTO
3pEHHS C WCIOIb30BAHUEM PAa3TUIHBIX
METOJIOB U TexHonoruil. HeiipocereBblie U MyJib-
THUAreHTHBIE CUCTEMbI MAILIMHHOTO 3peHus [ 1, 2]
KOPEHHBIM 00pa3oM OTIIMYAIOTCS OT Kiacchye-

ckux cucteM Texamdeckoro 3perus (CT3) [3]
CBOCH apXUTEKTypOW W MPUHIUMAMHU (yHK-
UMOHUpPOBaHUS. B craThe mpeacTaBieHbl pe-
3y/lbTaThl UCCIIEIOBAHUS MPOOIEMBI Mmapame-
Tpudeckoit uaeHTuukanmu CT3 ¢ nmpumeHe-
HUEM MaTeMaTHYeCcKOTo arapara TeOpUU Mo-
ITUQUIUPOBAHHBIX JECKPUNTHBHBIX aireop
nzoopaxenuit (MJIAN) [4]. B Teopun MIIAU

JlabopaTtopusa B 3pdeKTUBHbIE anropUTMbl

[123]



