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1. TTligBumenHs e(PeKTUBHOCTI METO/iB OIITUKO-E€JIEKTPOHHOTO MMO3UIIIOHYBaHHSI IUISIXOM KOMOIHOBAaHOTO aHAi3y

€JIEMEHTIB Kapy

2. Improving the efficiency of optoelectronic guidance methods by combined analysis of frame elements

Pedepar:

1. Incepranjiiine OOCIiIyKEHHS IPUCBSIUYEHE PO3POOL METOLIB ONITUKO-€JIEKTPOHHOTO NO3UL[iOHYBaHHS 3 METOIO
nizBUIIeHHs e(PeKTUBHOCTI ix PyHKIiOHYBaHHS. B nuceprauiiiHiii po60Ti 6yJ10 3alIpONIOHOBAHO KiJIbKiCHUI
IIOKa3HUK e(PEeKTUBHOCTI CUCTEM ONTUKO-E€JIEKTPOHHOTO IT03UIiOHYBaHHS 3 YpaXyBaHHIM IIPUPOLHUX PAKTOPIB
BIIJIMBY, MAHEBPOBUX XapaKTEPUCTUK HOCisSI CUCTEMHU, MAaHEBPOBUX XapaKTEPUCTUK LiijIeil Ta ITYYHUX [ePELIKO,
1110 J,O3BOJIS€ OLIIHUTH POOOTY MOMIOHNUX KOMILJIEKCIB B peajlbHUX YMOBax, He TPOBOJSAYY HAaTyPHUX €KCIIEPUMEHTIB.
B po6oTi ymockoHaneHo MeTo Y 0GYZ0BY ONITUYHOTO MTOTOKY 32 PAaXYHOK 3MEHILIEeHHSI MipaMifiy MaciuTtabis , Mo
BiIpi3HSIE€THCS Bif] iCHYIOUMX METOJIiB BBE€J€HHSIM B MAaTEMaTU4YHY MOJieJlb O6POOKY iHEPLiliHMX Ta BUCOTHO-
IIBAJIKICHUX JJAHMX HOCIsl CUCTEMU ONTUKO-€JIEKTPOHHOIO NTO3ULIOHYBAaHHS, IO [03BOJIsI€ 3MEHIIUTU 4ac OOPOOKU
Ta HiABUIINTY e(DEKTUBHICTh CUCTEMH B IiioMy. TakoX 6yJI0 3aIIpOIIOHOBAHO METO]], 6araTOKaHaJIbHOI'O IIACHBHOI'O

BMMipIOBaHHSI JJaJIbHOCTI HA OCHOBI OIITUYHOI'O IIOTOKY B CTEPEOCKOIIIYHOMY 300payKeHHi, SIKUH [103BOJIsIE, HA



BiZIMiHY BiJl iCHyI04YMX, OyZyBaTU KapTy [JIMOMHU 300paKEHHS B HEKAJIIOPOBAHUX CTEPEOINAPAX 3 MACIITAOGHOIO
cTepeo6a3o10. YIO0CKOHATIEHO METO], IIoTlepeHboi 06pOOKY 300paskeHb, IKUI BilPi3HSAETHCS Bifl iICHYIOUNX
BBEJIEHHSIM aJJalITUBHOI (PiNbTpallii BUCOKOYACTOTHUX IIYMIB, 110 O3BOJISIE MiJBUIIUTU 3aBAJOCTINKICTh CUCTEM
ONTUKO-€JIEKTPOHHOTO MMO3ULII0HYBAHHS IPU CYNPOBOJi 00'EKTIB B yMOBaX HEOJHOPiZHOTO (PpoHy. Po3pobiieHo
aJITOPUTMHU Ta MaKeT NPUKIJIAHOrO IPOrPaMHOTO 3a6e3MeYeHHs, SIKi peasi3yloTh yIOCKOHATIEHUN MeTO
PO3PaxyHKY OITUYHOTO [I0TOKY Ta METOJ, BUMIPIOBaHHS JaJbHOCTI 1J1s1 pOOOTH B CKJIa/li CUCTEM OIITHUKO-
€JIEKTPOHHOTO I03UL[iOHyBaHHS. PO3p006JIEHO KOMILJIEKT KOHCTPYKTOPCHKOI IOKyMEHTALlil Ta BUTOTOBJIEHO
IOCJIiIHNN 3pa30K CUCTEMHU ONTUKO-€JIEKTPOHHOTO MO3ULIOHYBaHHY, 5IKa peasizye MeTOIU PO3PaXyHKY ONITUYHOTO

IIOTOKY Ta BUMIipIOBaHHS NaJbHOCTI, OTPMMaHI B P€3yJIbTaTi AUCEPTALIHOTO AOCTiI>KEHHS.

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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