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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 50.09.37

Tema guceprauii:
1. CxeMOTexHiuHI Ta IPOrpaMHO-JITOPUTMIYHI METOIY NOKPAIEHHS XapaKTEPUCTUK iHTEJIEKTYalIbHUX

OIITOEJIEKTPOHHUX CEHCOPIB KyTa.

2. Circuit and programmatic-algorithmic methods of intelligent optoelectronic angular sensors improvement.

Pedepar:

1. O6’eKT mOCTiIKEeHHS: TPOLleC BUMIPIOBAaHHS aOCOJIIOTHOTO KYyTOBOTO [IOJIOKEHHSI OCell aHTEHHUX CUCTEM
OIITOEJIEKTPOHHUMU 3acob6amu. MeTa po60TU: IOKPaLEeHHS TEXHOJIOTIYHUX, METPOJIOTIYHUX Ta QYHKIIOHATBHUX
XapaKTEPUCTHUK OINTOEJIEKTPOHHUX CEHCOPIB KyTa. MeTOAM NOCIIIKEHHS: aHAIITUYHA T€OMETPIisl, FEOMETPUYHA
OIITHKA, TeOpeTUYHA (POTOMETPIsl, aJITOPUTMU ONPALIOBaHHS 300pakeHb, KOMOIHATOPUKA, iMiTalliliHe
MOJeJIIOBaHHS, eKCIIEPUMEHT, TeOopisl IOXMOOK BUMipIOBaHb. TeopeTuyHi Ta MpakTU4Hi pe3ysbTaTy i HOBU3HA:
BIIEPILE CTBOPEHO MAaTEMATUYHY MOJI€JIb ONITOEJIEKTPOHHOIO CEHCOPA KyTa, 1[0 BPaXxOBy€ KOHCTPYKTMBHI
rapameTpy, NOXUOKY BUTOTOBJIEHHS Ta OCOOJIMBOCTI ONTOEJEKTPOHHOTO BU3HAUYEHHSI [TOJIOXKEHHS MEXi ceKTopa
OJIHOJIOPi’)KKOBOTO KOZIOBOTO [IMCKA; YIOCKOHAJIEHO MeTO/, BU3HAYEHHS KyTa IIJIIXOM OIIPALIOBaHHS 300paskeHHs 3

ABOX IIPOTUJIEXKHO BCTAHOBJIEHUX (l)OTOManI/ILLb; YAOCKOHAJIEHO METO/, BU3HAYEHHS [10JIOKEHHS IEPENany



iHTEHCUBHOCTI 300p2>KE€HHSI 33 IEPETUHOM 3 IOPOTOBUM PiBHEM LJISIXOM BUKOPUCTAHHS rayCcoBoi ¢inbTpalii
300pa’KeHHS Ta aJJallTUBHOTIO BUOOPY IOPOTY; 3alIpPOIIOHOBAHO METOJ, OLiHKY €(PEeKTUBHOCTI CyOIIiKCeNIbHUX METOIiB
JloKasizauii nepenazis iHTEHCMBHOCTI 300pa>keHHS! /1J151 ONITOEJIEKTPOHHUX CEHCOPIB KYTa, SIKUI BPaXxoBye
aMILIITYZy KOJIMBaHHSI BU3HAUYE€HOI KOOPJAMHATHY ITPY 3MillleHH] Iepenaay B MeXax ITiKCeJis; 3alIpOIIOHOBAHO METO],
MIVPOTHOTIO KOAYBAHHS, SIKUH IOJISTAE B [I0JAHI CUMBOJIIB IIOCJIiZJOBHOCTI CEKTOPAMU Pi3HOI IIMPUHU 3
YepryBaHHSIM [IPO30PUX Ta HEMIPO30OPUX CMYT. [IpeMET i CTyIiHb BIPOBAAKEHHS: BUKOPUCTOBYIOThCS B TOB
«KBasap numoc», JHBIT «TexAC-K» ta JIT «HIAIKA» B ckiazii CUCTEM KePYyBaHHS OIIOPHO-TIOBOPOTHUMU
IIPUCTPOSIMU aHTEHHUX CTaHLii "YKacmun", "Buta3b-7" Ta "KBasap+7,6". EQEKTHBHICTb BIPOBAI>KEHHS: LOCSITHYTO
3HAYHOI'O TEXHIKO-€KOHOMIYHOr0 eeKTy, 110 MoJIsIrae B MifBUILIeHi IOKa3HUKIB IKOCTi cucTeM kepyBaHHs OINI1
AHTEHHUX CUCTEM (3HW>KEHHS LjiHY, NiABUILEHHS TOYHOCTI Ta HafliHOCTi BUMipioBaHHs KyTa) Cdepa
BUKOPUCTaHHS: BUMiPIOBaHHS KYTOBUX Ta JIiHIMHUX NIEPEMIIIEHb B MAIIMHOOYAyBaHHi, IpUIafo0y1yBaHHi,

€HepreTulli Ta iHIKUX rany3sax IPOMUCIIOBOCTI.

2. The object of research: the process of absolute angular position measurement by the optolectronic means. The
purpose of research: improving technological, metrological and functional characteristics of optoelectronic angle
sensors. Methods of research: analytic geometry, ray optics, theoretical photomentry, image processing
algorithms, combinatorics, simulation modelling, experiment, theroy of errors. Theoretical and practical results
and innovations: there has been proposed mathematical model of optoelectonic angular sensor which accounts
constructive parameters, manufacturing errors and pecularities of optoelectronic measurement; conventional
scheme of the angular sensor has been improved by using of two linear photodiode arrays; threshold edge
detection method has been improved by the use of gaussian filtration and adaptive threshold selection; technique
of edge detection effectiveness estimation for one-dimension shadow images has been proposed; there has been
proposed width coding that consist in coding symbols by the width of sector and alternating transparent and
opaque sectors. A subject degree of introduction: is used in «KBa3ap mmoc», Ltd, state-run enterprises «TexAC-K»
and «HIIIKA». Effectiveness of implantation: there has been improved accuracy and reliability of absolute
optoelectronic encoder. Sphere of use: angular measurements in machine building, instrument making, energy
sector etc.
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