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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pazu): [l 26.002.07
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IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOH: [lepkaBHuii yHiBepcuTeT "YKUTOMUPCHKA MOMTiTEXHIKa"
Kopg 3a €IPIIOY: 05407870
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHHUX PyOpHK: 59.31.29, 90.27.27

Tema guceprauii:
1. IlpenusifiHa npuiamoBa CUCTEMa BUMiPIOBAaHHS KyTiB

2. Precise instrument system for angles measuring

Pedepar:

1. Y puceprauiiiziii po60oTi BUpillleHa BaXJIMBa HAayKOBa NpobJiema MiJBUIIEHHSI TOYHOCTI Ta IBUAKOAII IPUIaioBUAX
CHCTEM BUMIpPIOBAHHS KYTiB IIJISIXOM PO3POOKU Ta JAOCIIKEHHS PeLn3iiiHOI TPUIaloBOi CUCTEMYU BUMipIOBAHHS
kyTiB ([ITTICBK) Ha ocHOBI aHasi3y Ta 3acTocyBaHHs (i3UYHUX SBULL T IPUHIUIIIB POOOTH JIa3€PHOI CIIEKTPOCKOITii,
HOBUX HaMiBIPOBIIHUKOBUX (POTOUYTIMBUX €JIEMEHTIB, BUCOKOIIPOYKTUBHUX 3aC00iB aBTOMAaTH3allii Ta
HEVPOMEPEXKEBUX TEXHOJIOTIN, @ TAKOK HOBUX METOIIB i aJITOPUTMIB 0Op0oOKM iH(popmalii. B pe3ynbTarTi BUKOHAHMX
nmocipkeHb B po6oti orpumano ITICBK, migsuimeHoi TOYHOCTI Ta IBUAKOAIT 3 po3mrpeHnMEu QyHKIIOHAIbHIMU
MOXJIMBOCTSIMU. [TinBUlleHO MBUAKO/AII0 BUMIpPIOBaHb KyTiB nporioHoBaHoi [TTICBK y 1,3 pa3u a6o Ha 25 %
IIOPIBHSIHO i3 pe3yJbTaTaMU BiJlOMUX HayKOBUX JIOCJIiI>KeHb, a TouHicTh f0 0,10. TITICBK nobynosaHa sk
6araTopiBHEBA CYKYITHICTb Pi3HUX 3a IPU3HAYEHHSIM Ta (PYHKIIOHYBAaHHSIM TEXHIUYHUX 32CO6iB 3 HEOOHOPIAHUMU

BJIACTMBOCTSIMY, $SIKi peasii3yloTh IIPOIIOHOBaHI MeTo 06poOKY BUMiproBasibHOI iHdopmauii. [Iportonosany ITTICBK



no0yJ0OBaHO 3a IPUHLMIIAMY CHHEPTreTUYHOI iHTerpallii Ta eMepIyKEHTHOCTI, IIJISIXOM 3aCTOCYBaHHS (POTOUYTIIMBOL
KMOII-maTpulii Ta ITYYHUX HEUPOHHUX MEPEXK, 1O TO3BOJIMIIO HE TiJIbKY MiABUIIATYU TOYHICTb Ta LIBUIKOIIIO
BMMIipIOBaHHS KyTiB ajie i po3mMpuTH QYHKIiOHaNbHI MOXIIMBOCTI NponoHoBaHoi [TTICBK (6e3KOHTakTHOrO
BUAMIPIOBaHHS KYTiB Ta €KCIIPeC-aHai3y iHTEHCUBHOCTEN CIIEKTPAJIbHOTO PO3IMOAiNY [Js BUSHAYEHH XiMIiYHOTO
CKJIazly MeTasioBMicHUX Mmarepiais). [IpornonoBana I1IICBK m03BoJisie NPOBOAMTH aBTOMATUYHE BU3HAYEHHS BMICTY

XiMIYHUX €JIEMEHTIB Y CKJIaJi MEeTaJIOBMiCHUX MaTepiasliB B pe>XKUMi peaslbHOro yacy 3i IBUIKICTIO 2,5 C.

2. The important scientific problem of the accuracy and speed of goniometric measurements improvement and has
been solved in the thesis by the development and investigation Precise instrument system for angles measuring
based on the analysis and application physical phenomenon of the laser spectroscopy, new semiconductor
photosensitive elements, and neural network technologies as well as new methods and algorithms of the data
processing. The general principles of construction of Precision Instrumentation System for Angles Measuring
(PISAM), as a multilevel set of different technical means with heterogeneous properties, which consist in forming
functional relations between the parameters of its levels and inside them taking into account the adopted system,
are offered from the unified system positions. This allowed synergistic integration and implementation of the
proposed methods (measurement information processing) and means (artificial neural networks ~ANN, CMOS). By
the principles of synergistic integration and emergence, using CMOS and ANN, PISAM with significantly expanded
functionality (contactless measurement of angles and rapid analysis of the intensities of the spectral distribution to
determine the chemical composition of metals) is proposed. A mathematical model of the error of the PISAM is
proposed in the part of taking into account the error of the CMOS, by introducing fluctuation stresses that occur
on the pixels of the matrix due to the fractional effect and in the thermal motion of charges respectively, which as
a result makes it possible to improve the accuracy of the measurement. A new approach to automatic recognition
of systematic and random components of angles of measurement of angles is proposed, based on the use of ANN
at the stage of analysis and processing of measurement information, rapid analysis of components of measurement
errors by the principle of decomposition, which allowed to improve the accuracy and speed of information
processing. The use of ANN for express analysis of the intensities of the spectral distribution of chemicals has been
proposed, which has made it possible to carry out the automatic determination of their content in the composition
of metal-containing materials in real time with a speed of 2,5 sec. The determination of the component errors of
measurement of angles on the computer using ANN, which gave a basic opportunity to automate the process of
processing measurement information, as well as to conduct rapid analysis of the component errors in
measurement in real time with a speed of 2 sec. Comparison of the results of computer simulation of the process
of determining the components of the measurement error of angles for multifaceted prisms used to adjust and
adjust angular meters and direct measurement of angles of industrial products using two approaches - the use of
ANN and Fisher's analysis of variance, indicated the advantage of ANN compared to the traditionally used criterion.
A regulation for determining the number of measurements is proposed, which allows to reasonably determine the
required number of measurements of the angles of PISAM, which will be sufficient to achieve the given accuracy.
As a result, it is experimentally proved that the proposed method allows to increase the speed (1,3 times or 25 %) of

the measurements of angles in comparison with the known ones.
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