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1. MeTonu Ta nporpamHe 3abe3NedyeHHs! PO3MITKH BileOJJaHUX 17151 337124 KOMITIOTEPHOT0 30Py

2. Algorithmic software for video data annotation for computer vision tasks

Pedepar:

1. Inceprauist Ha 3M06YTTSI HAYKOBOTO CTyIEHS JOKTOpa ¢inocodii 3 ranysi 3HaHb 12 Indpopmaniiini TexHosorii 3a
crieniasipHicTIO 121 IHXeHepis nporpamMHoro 3abesneyeHHs. — HaljioHanbHMI TexHIYHUN YHiBepcuTeT YKpaiHu
«KuiBcekuii nositexHiyHmii incTuTyT iMeHi Iropst Cikopebkoro», Kuis, 2025. IITy4HUI iHTEIEKT € OfHI€I0 3
HaMOi/IbII IOMMPEHUX CPep PO3POOOK IIPOrPaMHOrO 3a0€3MEUYEHHS Y CY4aCHOMY CBiTi iH(pOPMaLiiHUX TEXHOJIOTI.
3a ocTaHHIO JieKaay OyJI0 LOCITHYTO 3HAYHOTO [IPOTpecy ISl 3a71ad KOMIT'IOTEPHOTO 30PY, 30KPEMa, y JeTeKii
00'€KTIB, 3aB/SIKY PO3BUTKY METOiB IJIMOOKOTO HAaBUYAHHS Ta 3pOCTAaHHIO OOUKCIIOBAIbBHUX MOKIMBOCTEN. [I71s1
yCHilIHOi pO3p06KYU Ta BIPOBAIKEHHS MPOTrpaMHUX 3ac06iB Ha 0cHOBI 111l Heo6xinHO 36UpaTy Ta po3MidyaTy BEJIMKI
00’eMM JaHUX, [0 BUMarae 3Ha4YHUX JIIACbKUX PeCypciB Ta 4yacy. HesiKicHa po3MiTKa JaHUX MOXKe IIPU3BECTHU 10

HETOYHMX Ta TIOMUJIKOBUX pe3ysbTaTiB MeTozis I, 1m0 B CBOIO Yyepry cTae NpUYMHOIO MOMUJIOK Y Pe3yJbTaTax



06uKnCIIeHb IPOTPaMHOTro 3abe3nedeHHs. HasBHi iHCTpyMEHTH PO3MITKU JAHUX He 3aBX/U BiNOBiAOTh IOTpebam
PO3PO6HUKIB MpOrpaMHOTro 3abe3nedeHHs 3 BUKopuctaHHIM 111, 0co61MBO B KOHTEKCTi pOOOTH 3 BETUKUMU
00'eMaMM BiJleOJJaHUX, 1O 36i/blIye TPYLOBUTPATH POLIECY CTBOPEHHS! SIKICHUX HabopiB faHux. HasBHICT
3a3HaYEHUX [IPOOJIEM BU3HAYAE aKTyaJbHE HAYKOBE 3aBJAHHS NiBULIEHHS €(PEKTUBHOCTI TPOLLECY PO3MITKHU
BiZleojaHuX 1171 337124 KOMITIOTEPHOTO 30PY, SIKe BUPILIyeThCA Y il [ucepTaniiiHiil po6oTi. MeTolo aucepTauiiHoi
POOOTH € MifBUILlEeHHS IBUIKOCTI PO3MITKU BiZleOaHMX Y KOHTEKCTI 3aBJaHb eTeKIii 00'eKTiB 3a paXxyHOK
BJJOCKOHAJIEHHSI METO[IiB Ta IIPOrPaMHOr0 3a6e3reYeHHs, IPU3HAYEeHOTO [1J1s1 PO3MITKU BifleoaHux. s
IIOCSTHEHHS METHU B POOOTI JOCIIKEHO METOIY HaBYaHHS HEMPOHHUX MEPEXK, L0 MilBUIYIOTh TOYHICTb JAE€TeKIii
00'eKTiB 6€3 3MiH MoJiesiel YM 306ibIIeHHS iX TapaMeTpiB, Ta MiIX0ou 10 3MEeHIIEeHHS 00CsTry KalpiB, sKi
00pOOGJISIIOTHCS B 337ja4axX KOMITIOTEpHOro 30py. [IpoBeneHo aHasi3 BizyaJlbHO-MOBHUX MOZeJeN 1J1s1 MiJBUIILEHHS
TOYHOCTI IPOrPaMHMUX PillleHb, @ TAKOXK CY4aCHUX iHCTPYMEHTIB i IPOLIECIB PO3MITKU 300pa>KeHb Ta BilEO 3 METOIO
BIOCKOHAJIEHHS iX apXiTeKTypu Ta NpUIIBUALIEHHS 0649KCieHb. PO3po6iieHo nyanbHy apXiTeKTypy
aBTOMAaTM30BaHOi PO3MITKY JaHUX Ta IIpOrpaMHe 3abe3nedeHHs, o ii peasisye. [I[poBeeHO eKciepuMeHTaIbHE
IOCJTiIKEeHHS], SIKe OBOAUTb €(PEeKTUBHICTb IPUIUHSTUX pillleHb. Y fucepTaliiHiid pob0Ti OTpUMaHO HU3KY HOBUX
HayKOBUX Pe3yJIbTATIB: - BIIEPIIE 3a[IPONIOHOBAHO NyaJbHY apXiTEKTypPYy IIPOTPaMHOTO 3a0€3TeYeHHs AJ1s1
aBTOMAaTH30BaHOI PO3MITKH JAHUX, K4, 32 PAXYHOK METOY alallTUBHO-arperoBaHOTO HaBYaHHSI HelipoMepexi,
3abe3nevye NIPUIIBUIIIEHHS NIPOLECY PO3MITKU T4, Ha BiAMiHY BiJl iCHYI0UMX aHAJIOrIB, ja€ 3MOTy €(PEeKTUBHOTO
3aCTOCYBaHHS HYJIbOBOTO Ta aKTUBHOTIO HaBYaHHS HEMPOMEPEXKi [1JI1 PO3MITKHU AaHUX Ta Oi/IbII THYYKOTO
BHMKOPHCTaHHS IPOrPaMHOro 3a6e31e4eHHs [J1s1 Pi3HOMAHITHUX 3324 KOMITIOTEPHOTO 30py; - BIleplIe
3aIIPONIOHOBAHO METOJ, [IpiOpUTe3allii CKJIaIHUX 3Pa3KiB JJI HaBYaHHS HEMPOHHOI MEPEXI, K1, 32 PaXxyHOK
Bifg6Opy HalCKJIaAHIIMX 3pa3KiB 171 HAaBYaHHS, MifBUILY€ SKiCTb HA00PY JaHUX 6€3 IPOBeIeHHS IONIEPEIHbO]
PO3MITKH Bifie0, BHACIIILOK YOTro 36ibUIyEThCS TOYHICTD EeTeK1il 06'€KTIB Ha Bifieo, Ta, HA BiAMiHY Bif iCHyI0UnX
nifxomiB, 6a3yeTbCsl BUKIIOUHO Ha aBTOMaTUYHO 3T€HEePOBaHiil perpeseHTallii JaHuX; - BIieplie 3a[[pOIIOHOBAHO
iTepaTUBHUII MeTOJ, BUOOPY KJIIOUOBUX KaJpiB Ha JOBrUX Bifle€o, 10 Jae 3MOTy BU3HAYaTU KJIIOYOBI KaJpu Ta
CETMEHTH BifZle0 3 ITOCTYIIOBUM IIiBULIEHHAM TOYHOCTI, Ta, HA BiIMiHY BiJl iCHYIOUMX METOLiB, BDaXOBYBaTU
IVHaMiYHO 3MiHM KOHTEHTY Bille0 /1151 BUOOPY KIIIOYOBUX Ka/IPiB, MMiIBUIIYIOYM TOYHICTh CETMEHTaLji Ta
3MEHUIYIOYU OOCHAT BifleofjaHuX JJ1s1 0OOpOOKY; - BIIeplIe 3allpOIIOHOBAHO METOJ, arperallii 3HaHb MK TEKCTOBOIO Ta
Bi3yaJIbHOIO YaCTMHAMHU Y BidyalbHO-MOBHII Mogeri (VLM) 1151 06poOKM CKIaAHUX MYJIbTUMOAAIBHUX B3a€MOJIH,
110 3a6e3Ievye 6ibIll BUCOKY TOYHICTh PO3Mi3HABAaHHS CKJIAHUX CLIEH Ha BifleO Ta iX ONUCY y IOPiBHSIHHI 3
icHylounmMu aHasioramu. OCHOBHI Pe3yJ/IbTaTy AuCepTaLiliHOI po60TH OIy6IiKOBaHO Yy 6 my6ilikanisx, 3 IKUx 4 cTatTTi
B IEpPioUYHUX BUIAHHSX, 110 [IPOiHAEKCOBAHO y 6a3i naHux Scopus, 1 ny6sikanis onyb6sikoBaHa y paxoBomy
BUJIaHHI, BKJIIOYEHUX [0 [TepeJliKy HayKoBUX (axOBUX BULAHb YKPAiHU 3 IPUCBOEHHSM KaTeropii «b», ta 1
ny6Jiikauisg y Matepianax Mib>kHaponHoi HaykoBoi KoHepeHIii.

2. PhD thesis in the field of knowledge 12 Information technologies in a specialty 121 Software engineering. —
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, 2025. Artificial
intelligence is one of the most prominent fields of software development in the modern world of information
technologies. Significant progress has been achieved in computer vision tasks, particularly object detection, over
the past decade due to the advancements in deep learning methods and the growth of computational capabilities.
For the successful development and implementation of Al-based software tools, it is necessary to collect and
annotate large volumes of data, which requires considerable human resources and time. Low-quality data
annotation can lead to inaccurate and erroneous Al methods, consequently resulting in errors in software
computations. Current data annotation tools do not always meet the needs of software developers working with
Al, especially in the context of large-scale video data annotation, which increases the labor intensity of creating
high-quality datasets. The outlined problems establish a pressing scientific task of improving the efficiency of
video data annotation processes for computer vision tasks, which is addressed in this dissertation. The aim of the
dissertation is to enhance the speed of video data annotation in object detection tasks by improving the methods
and software tools designed for video data annotation. To achieve this aim, the study investigates neural network
training methods that improve object detection accuracy without modifying models or increasing number of



parameters, as well as approaches to reduce the number of frames processed by computer vision methods.
Conducted study on visual-language models to improve accuracy. A dual-architecture system for automated data
annotation and its supporting software have been developed. Experimental research demonstrates the
effectiveness of the proposed solutions. One of the main challenges in achieving the aim is ensuring high-quality
automated data annotation, which minimizes the percentage of errors requiring manual correction. To address
this, various techniques and methods were employed, including the novel dual-architecture approach, a data
prioritization method, an iterative keyframe selection method, and multimodal neural networks. The main result of
this work is the creation of a dual-architecture software system for data annotation automation and the
implementation of automatic video annotation methods. These methods ensure high annotation accuracy and
reduce the time needed for post-annotation refinement by annotators after automated annotation. The developed
methods were tested on real-world tasks to demonstrate their efficiency and advantages. In the dissertation, a
number of new scientific results were obtained: For the first time, a dual software architecture for automated data
annotation has been proposed. Utilizing the method of adaptively-aggregated neural network training, this
architecture accelerates the annotation process and, unlike existing counterparts, enables the effective application
of zero-shot and active neural network learning for data annotation. It also allows for more flexible software
utilization across various computer vision tasks. For the first time, a novel method for prioritizing difficult samples
for neural network training is introduced, improving dataset quality without prior video annotation and enhancing
object detection accuracy. Unlike existing approaches, this approach relies solely on automatically generated data
representations. For the first time, an iterative method for selecting keyframes in long videos is proposed, enabling
accurate identification of keyframes and segments while accounting for dynamic content changes, improving
segmentation accuracy and reducing video data for processing. For the first time, a method for aggregating
knowledge between the textual and visual components in a visual-language model (VLM) has been proposed to
model complex multimodal interactions, providing higher accuracy in recognizing complex scenes in videos and
their descriptions compared to existing counterparts.. The main results of the dissertation were published in 6
scientific papers, in particular, in 4 scientific articles, which is indexed in the Scopus database, 1 article published
in a scientific journal included in the list of scientific professional editions of Ukraine (category «B»), as well as 1
publication in materials of scientific and technical conferences.
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