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TEXHIYHOTO yHiBepcuTeTy YKpainu "KuiBcbKkuii ositexHiyHui iHCTUTYT iMeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 43329767

Micue3HaxoaKeHHS: ByJI. Bopuarisebka, 6y, 115, kopryc 22, ka6. 201, m. Kuis, Kuiscbka 0641, 03056, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTuko-uudpoBuil mpoiecop A 06pobku 300pakeHb B TEIJIOBI3iIHUX CUCTEMAaX CIIOCTEPEeKeHHS

Ha3sBa po6oTH aHIJIilICbKOIO:

Optical-digital processor for thermal imaging surveillance systems image processing

PedepaT ykpaiHCbKOIO:

OG6’eKTOM OCTiIKEHHS € [TPOLIeCH [1IePETBOPEHHS TEIJIOBI3iIHOr0 300pa’Ke€HHSI B KOTEPEHTHOMY
CIEKTPOaHasizaTopi onTu4HOro Hudposoro npouecopa (OLIT) Ta mpocTopoBa crieKTpaibHa QiabTpalist ONTUYHO]
iHpopmMaliii 3 METOI0 OTPUMAaHHS SIKICHOTO 300paskeHHS, [0 CIIPUIMAETHCS oriepaTopoMm. [IpeiMeTom LoCTimKeHHs
€ 11(PpOBUIL KOTEPEHTHUI ONITUYHUI CIIEKTPOAHAJII3aTOP Ta MOro y3arajbHEHi XapaKTEePUCTUKU: pOOOYMI 1ialla3oH
IIPOCTOPOBHUX YACTOT, IPOCTOPOBA CIIEKTPAJIbHA PO3LibHA 30ATHICTh Ta €EHEPreTUYHa PO3M4iJIbHA 3[ATHICTD,
IIPOCTOPOBA CMYTa [IPOIYCKaHHS, MIBUAKOLiS, ONITUMI3Allisl SIKUX LO3BOJISIE TIOKPALIUTH SIKICTh 300pakeHHs.. MeToo
poboTu € pozpodka OLIT st 06pobKy 300pakeHb B TEIIOBi3iiHUX cucTtemax crniocrepesxeHHs (TIICC) B peasbHOMY
mMacmtabi yacy. Po6ora npusHayeHa [jis MiJBUILEHHS SIKOCTi OLIiHIOBAaHHS CTaHy TEMJIOKOHTPACTHUX OO €KTIB TP
IVICTaHLIMHMAX CIOCTEPEKEHHAX B iHPPauYepBOHOMY Jialla30Hi CIIEKTPY 3 aBiaKOCMIYHMX, HA3EMHUX Ta MOPCBHKUX
HOCIiB. AKTyaJIbHICTb pOOOTH 0OYMOBJIEHA Pi3KUM 306ibl1eHHIM 11oTpedu B TIICC pisHMMU BUPOOHUYMMU Ta
HAayKOBUMM Trajly3siIMH, arpapHUM CEKTOPOM, a TAKOXX 3HAYHUM IIOTEHLiaIoM MiiBULIIEHHS €(EeKTUBHOCTI
(PYHKIIIOHYBaHHS LIUX CUCTEM Ha eTalli IPOeKTYBaHHS. 3arajabHOI0 PO6IEMOI0, HA BUPILIEHHS SKOi CIIPSIMOBAHO
poboTa, € po3pobka Mmetomoorii Ta cxemoTtexHiku OLTII nyst 06po6ku 306paskers B TTICC, mo npusHadeHi ns
BUSIBJIEHHS, pO3Ili3HaBaHHS i ieHTudikallii 06’eKTiB criocTepeskeHHsl, s MiBULIIeHHS IKOCTi 300paXkeHHs], 1110
IPU3BOJUTS 0 30inbmenHs ganbHocTi Aii TTICC, a oTXe i 36i1bleHHS TMOBIPHOCTI YCHIIIHOTO BUPIilIEHHS
[IOCTaBJIEHUX IEPE], CUCTEMOIO 3a4a4. TaKi CCTEMU MOXKYTb BUKOPHUCTOBYBAaTHUCh B KOCMIYHIN 1 BiICbKOBIM raynyssx,
a TaKoX JJ1s1 LUBiIbHOTrO 3actocyBanHs. Ol noenHye B cobi nepeBaru ONTUYHOI i HU(POBOI 0OPOOKU 306paKEHD,
110 J1a€ 3MOTY 00pO0OJISITU LU(PPOBi 306pa>KEHHS B pealbHOMY MacluTabi yacy, 1o € HaA3BUYaliHO BAKJIMBUM B

TEIJIOBI3iMHUX CUCTEMAX IIPULIIIIOBAHHS | HABEICHHSL.

Pedepar aHIJIiHCBKOIO:

The object of research is the processes of conversion of thermal imaging image in a coherent spectrum analyzer of
an optical digital processor (ODP) and spatial spectral filtering of optical information in order to obtain a quality
image perceived by the operator. The subject of the study is a digital coherent optical spectrum analyzer and its
generalized characteristics which allow to improve image quality: operating range of spatial frequencies, spatial
spectral resolution and energy resolution, spatial bandwidth, speed. The aim of the work is to develop ODP for
image processing in thermal imaging surveillance systems (TISS) in real time. The work is designed to improve the
quality of assessment of the state of heat-contrast objects in remote sensing in the infrared range of the spectrum
from aerospace, terrestrial and marine media. The urgency of the work is due to increase in the need for TISS in
various manufacturing and research industries, the agricultural sector, as well as a significant potential to improve
the efficiency of these systems at the design stage. The general problem to be solved is the development of
methodology and circuitry of ODP for image processing in TISS, designed to detect, recognize and identify objects
of observation, to improve image quality, which increases the range of TISS, and hence increasing the probability
of successful solution of the tasks facing the system. Such systems can be used in space and military industries, as
well as for civilian use. ODP combines the advantages of optical and digital image processing, which allows you to
process digital images in real time, which is extremely important in thermal imaging and aiming systems.

Inpexkc YIK: 621.38.049.77, 681.2 535.21

Koau TemaTHYHHX PYOPHK: 47.33.33



KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: Kos06posos Banentun I'eopriitoBud
HayKoBHi1 CTyIiHb:

Buene 3BaHHS:

InentTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOI0: H/IP "OnTuko-undposuii mpoLecop ajs 06po6Ky 306pakeHb B TEIIIOBI3IHNX

CHACTEMAX CIIOCTEPEKEHHS"

Ha3zpa HTII aHrsi#icbKO0: Research "Optical-digital processor for thermal imaging surveillance systems

image processing"

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3aCcTOCYBaHHS: [licTaHIiiiHi HA3eMHi, aePOKOCMIYHI CIIOCTEPEKEHHSI, €KOJIOTIYHIIT MOHITOPHHT,

OXOpOHA TEPUTOPIill, aHTUTEPOPUCTUYHI Ta BiICbKOBI onepanin
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: V naniit po60ti mocmimpkyoThes MSxu migBuineHHs e(peKTUBHOCTI KOTEPEHTHUX ONITUYHUX
cnekrpoananizatopis (KOC). [TinsuieHHs €(PeKTUBHOCTI JOCSATaeThCs 32 PaXyHOK BukopuctanHs B KOC BxigHoOro
TPaHCIIapaHTa y BUJIA IPOCTOPOBO-4YaCOBOT'O NUCKPETHOTO MOAYJIATOPA CBiTJIa i peecTparopa NpOCTOPOBOrO
CIIEKTPa 3a JOIIOMOT0I0 MaTPUYHOTO MpuiiMaya BUltpominioBanHs (MIIB). Y3romkeHHs napameTpiB MOLyIITOPA,
¢dyp’e-o6’ekruBa i MIIB no3Bonuia nokpamuty TexHivHi xapakrepuctuku KOC. I1i y3roKeHHsIM PO3yMieTbCs
BuGip mapamerpiB KomnoHeHTiB KOC, s1Ki m03BoIsIIOTE OTpUMaTu nokpaiieHi xapakrepuctuku KOC. Kpurepin
eeKTUBHOCTI 6a3y€eThCs Ha YaCTOTi 3MiHM BXiIHMX CUTHAaJIiB; p0O0YOMY Jiaria3oHi IPOCTOPOBUX YaCTOT;
IIPOCTOPOBil CMY3i TPONYCKaHHSI; IPOCTOPOBOMY CIIEKTPaJIbHOMY po3zineHHi. B po3pobieniit Mogesni KOC 6ynu
3aMpOINOHOBaHI MaTeMaTU4Hi MOJeJli JUCKPETHOTO IIPOCTOPOBO-4aCOBOT0 MOZYJISITOPA CBiT/Ia, Pyp’'e-00'€KTUBA,
MaTpUYHOro MpuiMaya BUIIPOMiHIOBaHHS, & TAKOXX PO3pO0JI€HO METOAU [IPOEKTYBaHHS KOT€PEHTHUX ONITUYHUX
CIIEKTpOaHasli3aTopiB. [l NigTBEPIPKEHHS PE3YJIbTaTiB IPOBEAEHUX TEOPETUYHUX OCIiIKEHb 0yJI0 CTBOPEHO
snaboparopHuil cteHg, KOC, sikuii 103B0JIss€ BUKOHATU BUMiPIOBAHHS PO3NOily iIHTEHCUBHOCTI CBITJIA ¥
nudpakinHii KapTuHi, 1o copMoOBaHa TeCT-00'€KTOM; BU3HAYEHHSI BiATIOBIAHOCTI MOJIOKEeHHS AU PpaKiitHuX
MaKCHUMYMiB i MiHIMyMiB B IJIOLIVHI CIIEKTPAJIbHOTO aHAJII3Y iX IIPOCTOPOBIiN YaCTOTi; BUMiPIOBaHHS CIIEKTPIiB TECT-
00’€KTiB, OTPMMaHUX 3 BUKOPUCTAaHHS JBOX JIa3€PiB 3 PI3BHUMU JOBXUHAMU XBUJIb; BUMIPIOBAaHHS TEXHIYHUX
xapakrepuctuk KOC. Po3po6eHo HOBi METOIY TPOBEAEHHS TaKUX NOCJiIKeHb. [I711 BUMIPIOBAaHHS XapaKTEPUCTUK
KOC 3anpornoHoBaHO B SIKOCTi TECT-00’€KTiB BUKOPUCTOBYBATU LIIJIMHY i T paKLiliHy IPpaTKy, a TakKoxX pyp’e-
00'€KTHB i3 3MiHHOIO allepTypPHOIO Jiadpparmoro. PeaynbTaTy eKCllepUMMEHTaNIbHUX NOCTiIKeHb IiATBEPAKYIOTh
IOCTOBIpHICTh TEOPETUYHUX JOCIiIKEHb 3 BiTHOCHOIO MOXMOKOIO (5 - 10)%. Ha 3anponoHoBaHUN ONTUKO-
€JIEKTPOHHUY LuPPOBUIl IpoLiecop 06podKK 300pakeHb Ta iHPpauepBOHUN 06’ €KTUB OYJI0 OTPUMAHO [IaTEHTU

Ykpainu Ha KopucHy Mogenb N2132123, N2132032.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopents npuHumnoBo HOBOI nmpoAyKuii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ151 3a0€3MeYEHHS eKCIIOPTHOTrO NOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
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ITouaTok eramy: 01.2018
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