O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0421U102726

Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpamnii: 01-06-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KoBanes Bosnopgumup OsiekcaHIpOBUY

2. Kovalev Volodymyr Oleksandrovych

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk

IIIudp HayKoOBOi cHeniaIbHOCTI: 05.12.17

HasBa HayKoBOi cneniaJIbHOCTI: PapioTexHiuni Ta TeneBisiitni cucremn
Tany3p / rasysi 3HaHb: He 3acTOCOByeThCS

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH
Jara 3axHcTy: 06-05-2021

CrneniaJbHICTh 32 OCBITOI0: KOHCTPYIOBAHHS €JIEKTPOHHUX 3aCO6IB
Micue p060TPl 3,qo6yBaqa: XMeJIbHULIBKUI HalliOHAJIbHUY YHIBEPCUTET
Kopg 3a €IPIIOY: 02071234

MicueSHaxo,T.pKeHHﬂ: BYJI. [HCTUTYTCBKA, Oy1. 11, M. XMebHULBKUM, XMEJIbHULBKUM P-H., XMeJIbHULIbKA 00J1.,
29016, Ykpaina

dopma BaacHOCTI:
Cdepa ynpaBriHHS: MiHicTepcTBO OCBITH | HayKK YKpaiHu
Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CleNiaai30BaHOi BY€HOI pagH): [ 35.052.10
ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. C. BaHgepy, 6yz. 12, m. JIbBiB, JIbBiBCBbKA 0041, 79013, YKpaiHa

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo
IloBHe HaﬁMeHyBaHHH lOpPI,uH‘{HOi 0COOM: XMeNbHUILKMI HAlliOHAIbHUI YHIBEPCUTET

Kopg 3a €IPIIOY: 02071234

Micuesnaxo,rm(eﬂnﬂ: BYJI. [HCTUTYTCBKA, Oy1. 11, M. XMeIbHULBKUM, XMEeJIbHULBKUM P-H., XMeJIbHULIbKA 0071,
29016, Ykpaina

dopma By1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BizomocTi npo guceprariio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 28.23.15

Tema guceprauii:
1. ITinBuiienHs: ePeKTUBHOCTI METO/iB ONITUKO-€JIEKTPOHHOTO MTO3UIII0HYBaHHSI LIJISIXOM KOMOIHOBAaHOTO aHali3y
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2. Improving the efficiency of optoelectronic guidance methods by combined analysis of frame elements

Pedepar:

1. Incepraniiine gOCTiIKeHHs [TPUCBSYEeHE PO3POOLi METOIB OIITUKO-€JIEKTPOHHOTO ITO3UL[iOHYBaHHS 3 METOIO
nigBueHHs e(eKTUBHOCTI iX QyHKIiOHyBaHHS. B nuceprauiiiHiil po6oTi 6yJI0 3aIIPOIIOHOBAHO KiIbKiCHUI
MIOKa3HUK e(PEeKTUBHOCTI CUCTEM ONTUKO-€JIEKTPOHHOTO MO3ULIIOHYBAHHS 3 ypaXyBaHHSIM MIPUPOIHUX PaKTOpiB
BILJIMBY, MAaHEBPOBUX XapaKTEPUCTUK HOCisSI CUCTEMHU, MAaHEBPOBUX XapaKTEPUCTUK Lijieil Ta ITYYHUX [IePEIKO,
110 [103BOJIS€ OLiHUTU POOOTY MOIOGHUX KOMILJIEKCIB B peajlbHUX YMOBAX, He [IPOBOMSIYM HATYPHUX €KCIIEPUMEHTIB.
B po60Ti yI0CKOHAZIEHO METOIM TIOOYIOBY ONTUYHOTIO MOTOKY 332 PAXyHOK 3MEHILIEHHS Mipamian MaciTabis , 1o

BiIPi3HSIETLCS Bif] iCHYIOUAX METOJIiB BB€JJ€HHSIM B MATEMAaTU4YHY MOJI€JIb OOPOOKY iHEPLIMHMX Ta BUCOTHO-



IIBUAKICHUX JAHUX HOCIsl CUCTEMU OINTHUKO-€JIEKTPOHHOTO TIO3ULI0HYBAHHS, 10 JO3BOJISIE 3MEHIIUTU Yac 06pOOKYU
Ta HigBULIINTY e(PEeKTUBHICTb CUCTEMU B IiisloMmy. TakoxX 6yJI0 3alIpOIIOHOBAHO METOJ, 6araTOKaHaJbHOIO [IACUBHOTO
BMMIipIOBAaHHS JAJIbHOCTi HA OCHOBI OIITUYHOIO IIOTOKY B CTEPEOCKOIIYHOMY 300pa>KeHHI, SIKUH I03BOJIsIE, HA
BiIMiHY BiJ| iCHyI0YMX, OyZlyBaTU KapTy IJIMOMHU 300pakeHHS B HEKAJIIOPOBAHMX CTEPEOINAPAX 3 MACIITAOHOIO
cTepeo6a3010. YIOCKOHATIEHO METO], IIoTIepeSHb0i 06p0OKY 300pakeHb, IKU BiiPi3HSAETHCS Bifl iICHYIOUNX
BBEJIEHHSIM aJJalITUBHOI PinbTpallii BUCOKOYACTOTHUX LIYMIB, 110 JO3BOJISIE MiBULIUTY 3aBaJOCTINKICTh CUCTEM
OITUKO-€JIEKTPOHHOTO [TO3ULII0HYBaHHS IPU CYNPOBOJi 00'EKTIB B yMOBaX HEOJHOPiZHOrO (poHy. Po3pobiieHo
QJITOPUTMU Ta MAKET NPUKIANHOTO IIPOTPAMHOTO 3a0€3MeY€EHH, SIKi Peasi3yloTh YIOCKOHAIIEHUI METO
PO3PaxyHKY OIITUYHOTO ITIOTOKY Ta METOJ], BUMIPIOBaHHS JaJbHOCTI J1s1 pOOOTH B CKJIafli CUCTEM OIITUKO-
€JIEKTPOHHOTO I03U1L[iOHyBaHHS. PO3p006JIeHO KOMILIEKT KOHCTPYKTOPCHKOI TOKyMEHTALlil Ta BUTOTOBJIEHO
OOCJiIHUN 3Pa30K CUCTEMU OINTHKO-€JIEKTPOHHOIO MO3ULiOHYBaHH4, SIKA Peaslisye METOIY PO3PaxyHKy OINTUYHOTO

IIOTOKY Ta BUMIPIOBaHHS JAJIbHOCTI, OTPUMAaHIi B PE3YyJIbTaTi AUCEPTALIMHOIO JOCJIII>KEHHSL.

2. The dissertation research is devoted to the development of optical-electronic guidance methods in order to
increase the efficiency of their functioning. In the dissertation work, a quantitative indicator of the effectiveness of
optical-electronic guidance systems was developed, taking into account the natural factors of influence, the
maneuverable characteristics of the carrier of the system, the maneuverable characteristics of targets,
interference from the means of optical-electronic suppression, which makes it possible to evaluate the
effectiveness of the optical-electronic guidance systems without conducting experiments. In this work, the
method for calculating the optical flow of Lucas-Kanade was improved by introducing into the mathematical
model the data obtained from the sensors of the inertial and high-altitude-velocity systems, which reduced the
number of required layers in the method scale pyramid without increasing the processing time. A method of
multichannel massive ranging based on the analysis of the optical flow has been developed, which provides the
construction of a map of the relative and absolute depth of the image in uncalibrated horizontal stereopairs. The
image preprocessing method was also improved by introducing adaptive filtering of high-frequency image noise.
An algorithm and applied software have been developed that implement an improved method for calculating the
optical flow and a method of multichannel ranging for operation as part of optoelectronic guidance systems. A set
of design documentation has been developed and a prototype of an optical-electronic guidance system has been
manufactured, which implements the methods for calculating the optical flow and measuring the range obtained
as a result of the dissertation research.
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