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Pedepar/anoTamis:

1. KongpaTtoB O.M. Mogeni, meTonu Ta iHdpopmaliiliHa TexXHOJOTis AUCTaHIiiHOI ineHnTudikalii mnapameTpis
IVHaMivHUX 00’eKTiB. — KBasidikauiliHa HayKoBa Ipals Ha IpaBax pyKkonucy. Jucepraris Ha 3000yTTs HAYKOBOTO
CTyIeHs fokropa ¢inocodii 3a crienianbHicTio 122 «KoMITtoTepHi Hayku», HallioHanbHUI TeXHIUHMI YHIBEPCUTET
«XapKiBCbKU IOJIITEXHIYHUI IHCTUTYT», MiHiCTEpCTBO OCBiTH 1 HayKn YKpainy, Xapkis, 2026. [JuceprauiiiHe
JIOCJIIPKEHHS IPUCBSITYEHE BUPILIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIYHO] 3a/1a4i MiBUIEHHS] TOYHOCTI, HALiMHOCTI Ta
aJanTUBHOCTI AUCTAaHLiMHOI inenTUdiKauii mapameTpiB frHaMiYHUX 00'€KTIB, IO PyXaIOThCS ¥ IIPOCTOPi, HA OCHOBI
PO3pOOKU MoJesieil, METO/IB Ta iHPpopMaLiliHOI TeXHOJIOTI], sIKi T0eIHYI0Th TPaHC(OPMEPHi MOZEJIi BUSIBJIEHHS
00'€KTiB, aJITOPUTMU ONITUYHOTO IIOTOKY Ta METOJM OOUKCIIOBAIBHOTO iHTEeIEKTY. OO'€KT HOCTiIKEHHS — NIPOLEC
IOVCTaHLiHOI inenTUdikauii napameTpiB qUHAMIYHMX O0'€KTIB y BiIeONIOTOKAxX Ta CEHCOPHUX AaHux. [Ipenmer

IOCJIiIKEHHS — MOJIesTi, MeTou Ta iHdopmaliiliHa TeXHOJIOTisl BU3HAYEHHS ITPOCTOPOBUX, KIHEMAaTUYHUX i



CTPYKTYPHHUX [TapaMeTPiB AUHAMIYHUX 00'€KTIB HA OCHOBI TpPaHCPOPMEPIB, OITUYHOTO ITOTOKY, HEHPOMEPESKEBOI
OL[iHKY IMTMOWHY Ta aHCAMOJIEBUX METOIiB. METOI0 AricepTalifiHOl po6OTH € MigBUIIEHHS] TOYHOCTI, HAOINHOCTI Ta
aJanTUBHOCTI AMCTaHLiHOI inenTUdiKauii napameTpiB JYHaMiYHUX 00’€KTIB, 10 PyXal0ThCs y IPOCTOPi, HA OCHOBI
[IO€JHAHHS TPAaHC(POPMEPHUX MOJEJIEN BUSIBJIEHHS 00'€KTiB, METOMiB OIITUYHOIO IIOTOKY Ta METO/IB
00YNCIIIOBAJILHOTO iHTEJIEKTY 117151 OOPOOKH BileofaHMX. Y BCTYIi OOIPYHTOBAHO aKTyaJIbHICTb IPOOJIEMU,
BU3HA4YEHO METY, 00'€KT i MpeJMeT JOCTiIKeHHs, C(POPMYIbOBAHO HAyKOBY HOBU3HY, IPAKTUYHE 3HAYEHHS
OJIEP>KaHUX Pe3yJIbTaTiB, ONIKCAHO METOIHU AOCII)KEHHS, BKa3aHO eJIEMEHTH anpoballii HAYyKOBUX pe3yJbTaTiB Ta
iHopmarito npo my6sikalii 3a TEMOIO JUCEPTaLii. Y nepmomy po3fii IpoaHai3oBaHO CyJyacHi 3afadi Ta MeTogu
IUCTAHUINHOI ineHTHUdiKalii mapaMeTpiB AMHAMIYHUX 00’€KTiB, BU3BHAYEHO OCHOBHI IapaMeTpH, Mo MiAjsraloTh
OlIiHIOBaHHIO, Ta PO3IJISIHYTO iHPOpMalliliHi TeXHOJIOTii. Y IpyroMy po3zii AOCAiIPKEHO METOIUYHY OCHOBY
IVCTaHLINMHOI ifeHTrdiKalil: KJIaCUYHi aJITrOPUTMU ONTUYHOTO NIOTOKY, HEIPOMEPEKEBI MOIEJIi aHATI3Yy PyXYy,
aHcamMb0JIeBi MigX0AX Ta CIIOCOOM iX iHTerpauii. ¥ TpeTbomy po3fini chopMOBaHO MOZENI AUCTAHLIAHO]
inenTu@ikanii napameTpiB AUHAMIYHUX 00'€KTIB 32 BileOJaHMMU, PO3IJISIHYTO [100YI0BU MOZesiel, BUBHAaYeHHS
IapaMeTpiB 3a AONOMOro TPaHC(HOPMEPIB i ONTUYHOTO IIOTOKY. Y YETBEPTOMY PO3JiJli ONIMCaHO CTPYKTYPY Ta
IIporpamHy peaisaliito indpopmalifiHoi TeXHOJIOTIi AUCTaHLiHO] ineHTudiKallii, HaBeJeHO Pe3yJIbTaTh
€KCIIEPUMEHTAJIbHOTO TIO€JHAHHS TPaHCPOPMEPIB, METO/IiB ONITUYHOTO MTOTOKY, OL[iHIOBAaHHS IJIMOVHU Ta
aHcaM0JIEBUX MiIXOZiB. Y BUCHOBKAX y3arajabHEHO JOCATHEHHS I1I0CTaBJIE€HOi METU. BcTaHOBIEHO, 1110
3aIPOINIOHOBAaHI MOJIeJli Ta METOY 3a6€3M1€4yI0Th IIePexif] Bifl MOKaZPOBOrO BUSBJIEHHS 00'€KTIB 10 IPOCTOPOBO-
9acoBOTO OIIUCY iX cTaHy. Po3pobsieHo iHpopMaliiliHy TEXHOJIOrI0, sIKa 3a6e31edye BU3HAaYeHHS [10JI0’KEeHHS,
IIBUJIKOCTI, HAIIPSIMKY PyXY, TPAEKTOPIi Ta IPOCTOPOBUX XapaKTEPUCTUK OO'EKTIB y BileOMOTOLi B PESKUMI
PeasIbHOTrO Yacy. 3a pe3ysbTaTaMu JOCiIPKEHHSI OTPUMaHO HAayKOBi Pe3yJ/IbTaTU: BIIEPILIE: — 3aA[IPOIIOHOBAHO METO],
IVCTaHLiMHOI inenTUdikalii napameTpiB quHAMIYHKX 00’€KTIB, 1[0 IPYHTYETHCS HA MOEAHAHHI TPaHC(POPMEPHO]
mogesii BusiByieHHs 00'ekTiB DEtection TRansformer 3 airopurmamu onTUYHOTO IOTOKY; — PO3POGJIEHO CTPYKTYPY
iHdopmauiitnoi TexHosorii AucTaHLiiHO] ineHTHdiKalii napameTpiB IUHAMIYHUX OO'€KTIB, 1110 6a3yeThCs Ha
iHTerpatii MeToiB 0GUNCIIIOBAJILHOTO IHTEJIEKTY, HelipoMepexkeBux apxiTekTyp FlowNet ra GeoNet, mexaHi3miB
IIPOCTOPOBO-4aCOBOI 0OPOOKY IaHUX; yIOCKOHAJIIEHO: — METO/, OLiHIOBAaHHSI TJIMOMHY CLIEHU HIJIIXOM aIallTUBHOTO
KOoMOiHyBaHHs HelipomepesxeBux mogeneit MiDaS, DPT_Large ta GeoNet 3 aHcambsieBuMH nigxonamu Bagging i
Boosting; - meTon aHcam61€BOi arperatiii pe3ysbpTaTiB igeHTUikalii, a came 3acToCcyBaHHsI GETiHTY 17151 3BMEHIIEHHS
IycIepcii OLiHOK IJIMOMHY LIJISIXOM YCEePEIHEHHS Pe3yJIbTaTiB Ha Pi3HUX NiJBUOipKax KapiB Ta OYCTIiHTY AJIs
YTOYHEHHS [1apaMeTpiB Ha Meax 00’eKTiB i B 30HAX; — METOJ], KiJIbKICHOTO OL[iHIOBaHHSA SKOCTi ineHTudikamii
LIJISIXOM BITPOBA/PKEHHS KOMILJIEKCHOI CUCTEMU METPUK; — OTPMMAB TOAAJIbIINI PO3BUTOK METOJ], CUHTE3Y
IIPOCTOPOBO-YaCOBUX O3HAK IIMHAMIYHUX 00'€KTiB IIJISIXOM iHTerpauii TpaHcpOpMepHUX MEXaHi3MiB yBaru 3
BEKTOPHUMH I0JISIMU OIITUYHOTO NIOTOKY. [IpakTh4YHe 3HaY€HHS Pe3yJIbTaTiB [OJISIra€ y BUKOPHUCTAHHI
3aIIPOIIOHOBAHUX MOJeJIell, METO/IiB Ta IPOrpaMHUX 3aCO0iB IIPU BIIPOBAKEHHI iHTEeJIeKTYaJIbHUX CUCTEM
BiZIeOCIIOCTEPEXKEHHS, POOOTOTEXHIYHMX KOMILJIEKCIB Ta CUCTEM IiATPUMKU IPUMHSTTS pillleHb, ineHTuikauii
napameTtpiB. [IpakTryHa LiHHICTL PE3YJILTATIB JOCIIIKEHHS TI0JISITa€ Y MOKJIMBOCTI iX BIIPOBA/I)KEHHS Y rajly3sax
yKpaiHChKOI €eKOHOMIKM: 6e31eKa Ta 060pOHa, aBTOHOMHUIA TPAHCIIOPT Ta JIOTiCTHKA, [UdPOBi3alis Ta EKOHOMIKA,
MmeaunuHa. PesyabTaTt pob60TH BIPOBaIKEHi y HaBYaJIbHOMY Npolieci Kadenpy iHpopMaLiliHUX CUCTEM Ta
texHoJorin HTY «XTIIl». Y HaBuanbHOMY Npolieci kKadenpy nudpoBUX TEXHOJIOTIN Ta IPOrpaMHO-aHAJIITUYHUAX

pimens TOB TexHiynui yHiBepcuret «MeTinBecT [lositexHika». Y Pagioactponomiunomy inctutyti HAH Ykpainu.

2. Kondratov O.M. Models, methods and information technology of remote identification of parameters of dynamic
objects - Qualification scientific work in the form of a manuscript Dissertation for the degree of Doctor of
Philosophy in specialty 122 "Computer Science", National Technical University "Kharkiv Polytechnic Institute”,
Ministry of Education and Science of Ukraine, Kharkiv, 2026. Dissertation research is dedicated to solving the
current scientific and technical problem of increasing accuracy, reliability and adaptability of remote identification
of parameters of dynamic objects moving in space, based on development of models, methods and IT that combine
transformative object detection models, optical flow algorithms and computational intelligence methods. The
object of research is the process of remote identification of parameters of dynamic objects in video streams and



sensor data. The subject of research is models, methods and information technology for determining spatial,
kinematic and structural parameters of dynamic objects based on transformers, optical flow, neural network depth
estimation and ensemble methods. The purpose of the dissertation is to increase the accuracy, reliability,
adaptability of remote identification of parameters of dynamic objects moving in space, based on a combination of
transform object detection models, optical flow methods, computational intelligence methods for processing video
data. The introduction substantiates relevance of the problem, defines the goal, object, subject of the research,
formulates the scientific novelty, practical significance of the results obtained, describes the research methods,
indicates the elements of approbation of scientific results and information about publications on the topic of the
dissertation. In the first chapter analyzes modern tasks and methods of remote identification of parameters of
dynamic objects, identifies main parameters to be evaluated, considers IT. The second chapter examines the
methodological basis of remote identification: classical optical flow algorithms, neural network models of motion
analysis, ensemble approaches, methods of their integration. In the third chapter, models for remote identification
of parameters of dynamic objects based on video data are formed, model construction and parameter
determination using transformers and optical flow are considered. The fourth chapter describes the structure and
software implementation of remote identification IT, and presents results of the experimental combination of
models and methods. The conclusions summarize achievement of the set goal. It is established that the proposed
models and methods provide a transition from frame-by-frame detection of objects to spatio-temporal description
of their state. IT has been developed that provides determination of the position, speed, direction of movement,
trajectory and spatial characteristics of objects in a video stream in real time. from the research results: firstly: - a
method for remote identification of parameters of dynamic objects is proposed, which is based on a combination
of the transformer model of object detection DEtection TRansformer with optical flow algorithms; - the structure
of IT for remote identification of parameters of dynamic objects has been developed, which is based on integration
of computational intelligence methods, neural networks architects FlowNet and GeoNet, spatiotemporal data
processing mechanisms; improved: - a method for estimating scene depth by adaptively combining neural network
models MiDaS, DPT_Large, and GeoNet with ensemble approaches Bagging, Boosting; - a method of ensemble
aggregation of identification results, namely use of bagging to reduce variance of depth estimates by averaging
results on different subsamples of frames and boosting to refine the parameters at boundaries of objects and in
zones; — a method of quantitative assessment of identification quality by implementing a comprehensive system of
metrics; - the method of synthesizing spatiotemporal features of dynamic objects by integrating transformer
mechanisms of attention with vector fields of optical flow has been further developed. Practical significance of the
results lies in use of the proposed models, methods, software tools in implementation of intelligent video
surveillance systems, robotic complexes, decision support systems, parameter identification. Practical value of the
research results lies in the possibility of their implementation in the following sectors of the economy: security,
defense, autonomous transport, logistics, digitalization, economics, medicine. The results of the work are
implemented in the educational process of the Information Systems and Technologies Department NTU "KhPI". In
the educational process of the Digital Technologies and Software-Analytical Solutions Department LLC Technical
University "Metinvest Polytechnics". In the Radio Astronomy Institute Ukraine
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iHpopMaLiHUX YIIPABIISIOUNX CUCTEM Ha OCHOBI OGUMCIIIOBAJILHOIO iHTEJIEKTY AUCTaHLilHOI ineHTHdikanii
napaMeTpiB 00’ekTiB. IHpopmalliiiHi TeXHOIOTIi: HayKa, TexHiKa, TEXHOJIOris, OCBiTa, 310poB’s: Te3u nonosinen
XXXIII Mi>KHapOAHOI HayKOBO-TIPAaKTU4HOI KoHpepeHuii MicroCAD-2025, 14-17 TpaBus 2025 p. Xapkis. HTY
«XIII». 2025. C. 1451. URL: https:/ /ndch.kpi.kharkov.ua/wp-content /uploads /2025 /06 /Zbirnik-tez-
2025.pdf

¢ Kongparos O. M., Jliobapcekuii C. M., ITonazos . K., Hikysina O. M., CesepuH B. 1. O6uncioBanibHUN
iHTEeJIeKT 1J1s1 MOJe/IOBaHH Ta ifeHTudikauii iHpopMaLifiHUX yIPABISIOUNX CUCTEM i MiIATPUMKU IPUIHSITTS
pimens. XIX MibxkHapozHa HayKOBO-TIPaKTUYHA CTYIEeHTChKa KOH(EpEeHIlisi MariCTpaHTiB Ta acHipaHTiB
«TeopeTuyHi Ta NpakTUYHi JOCTII)KEHHS MOJIOAUX BueHUx» 19-21 nucronazna 2025 poky. Xapkis. HTY «XI1I».
2025. C. 184-185. URL: https:/ /repository.kpi.kharkov.ua /items /2fd9c23a-6d04-4b5e-96b2-116420842588

e Kongparos O. M., Hikyznina O. M. BukopucraHHs HeJliHINHOI Mogei naporeneparopa AEC y gucranuinHin
inenTudikauii napamerpis o6’exra. XIX MixkHapo/iHa HAayKOBO-IIPAaKTU4YHA CTYAEHTCbKa KOH(MEPeHLLis
MariCTpaHTiB Ta acnipaHTiB «TeopeTHU4Hi Ta MPaKTUYHi JOCiIPKEHHS MOJIoAuX BueHnx» 19-21 nucronana 2025
poky. XapkiB. HTY «XIII». 2025. C. 88-89. URL: https:/ /repository.kpi.kharkov.ua /items /2fd9c23a-6d04-
4b5e-96b2-116420842588

HayKOBa (HayKOBO-TeXHi‘{Ha) Ilpo,quuiH: TEXHOJIOTii; METOIM, TEOPIi, rnoTe3u; IPorpaMHi NPOLYKTH,
MIPOrPaMHO-TEXHOJIOTIYHA JOKyMEHTALlisl

ConiaJibHO-€EKOHOMIYHa CHpﬂMOBaHiCTb: NiJgBUILIEHHS aBTOMaTU3allii BUpOOHWUYMX ITPOLIECIB;
3a0€e31e4eHHs IPOMHUCIJIOBOCT] Y1 HACEeJIEHHS HOBUM BUJIOM iHPOPMaLilHO-KOMYHIKalliHUX [IOCIIYT; HiIBULIE€HHS

TOYHOCTI, HAIiTHOCTi, MOKJIMBOCTi Ta aHANITUBHOCTI AUCTaHLiNHOI ineHTHdiKaLil TuHAMIYHIX 00’€KTIB

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBagkeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBHMH TeMaMH: 0124U001390 0124U001511

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAHTA)
Baacue IlpizBuuie Im's I1o-6aThKOBI:

1. Hikynina Onena MukosaiBHa

2. Olena M. Nikulina

KBasigikanis: n.r.1., npodecop, 05.13.06

Imentudikarop ORCID ID: 0000-0003-2938-4215

JopaTrkoBa indpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHMIA iHCTUTYT"



Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninyosa, Xapkis, XapkiBcbkuii p-H., 61002, Vkpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. ManaxoB €BreHiil BanepiiioBuu

2. Eugene Malakhov
KBasigikanis: x. 1. u., npodecop, 05.13.06
ImenTudikarop ORCID ID: 0000-0002-9314-6062

JoparkoBa iHpopmamwist: Scopus Author ID: 56905389000 Researcher ID: AAC-3214-2021
https:/ /www.scopus.com /authid /detail.uri?origin=AuthorProfile&authorld=56905389000
https:/ /www.webofscience.com /wos /author /record /AAC-3214-2021; https:/ /orcid.org /0000-0002-9314-6062

IToBHEe HafIMeHyBaHHH lopn,rmquoi 0CO0OHM: OnechbKuil HALiOHATBHUI yHiBepcuTeT imeHi I. I. MeyHuKoBa
Kopg 3a €IPIIOY: 02071091

Micue3HaxoaKeHHS: ByJ1. JIBOpsiHCBbKa, Oneca, 65082, YkpaiHa

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 'HarymeHko Bosogumup BosnoaumMupoBruy

2. Volodymyr V. Hnatushenko

KBasigikanis: g.1.1., npodecop, 05.01.01

InenTudikarop ORCID ID: 0000-0003-3140-3788

JoparkoBa iHpopmamist: https://www.scopus.com/authid /detail.uri?authorld=6505609275

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HaujoHanbHuil TexHiYHMIl yHiBepCUTeT "JIHIMPOBChKA

MoJIiTexXHiKa"

Kopg, 3a €IPIIOY: 02070743

Micue3HaxoaKeHHS: npocriekT JImutpa SIBopHuubkoro, JJHinpo, JJHinposcekuii p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu



InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Imatko Onekcanap BiraniioBuy

2. Oleksandr V. Shmatko

KBasmigikanis: x.1.1., gor,, 01.05.02
ImenTudikarop ORCID ID: 0000-0002-2426-900X
JoparkoBa indopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHMI YHiBEpCUTET "XapKiBChKUit

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Ko Anzpiit Muxainnosuy

2. Andrii M. Kopp

KBasidikanis: .dinocod, nou., 122
InenTudikarop ORCID ID: 0000-0002-3189-5623
JoparkoBa indpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHMI YHiBepCUTeT "XapKiBChKUii

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoO KeHHS: By Kupnuyosa, Xapkis, XapKiBCcbKuii p-H., 61002, Ykpaina
dopma BiracHOCTI: lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
BnacHe IlpizBuie Im's [10-6aTbKOBI Fopnescbkuit Muxaisno IMUTpoBuY

TOJIOBH pajgu

Biacue IpizBume Im's I10-6aThbKOBI Fopneschkuit Muxaiino IMUTPOBUY

rOJIOBYIOYOTO Ha 3acCiiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

Konpgparos Onekciit Muxainnosud

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



