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1. Incepranist Ha 3000YTTSI HAYKOBOTO CTyIIeHs AokTopa ¢inocodii 3a cnenianpHicTio 122 - «KoMI'1oTepHi Hayku». -
BiHHMLIbKUI Hal[iOHAJIbHUI TeXHIYHUI YHiBepcuTeT, BinHuLs, 2025. CtpimMka nudposizallis Cy4acHOTo CyCIHibCTBa
Ta 6i3HEC-TIPOLECIB 3yMOBJIIO€ NIOTPeOY B €(PEKTUBHUX PillIEHHSIX [1J1 aBTOMATU30BaHOTO BUJIyYeHHs iHpopmallii 3
Bi3yasIbHUX JKepesl. OOHUM i3 TaKUX BUKJIMKIB € PO3IMi3HaBaHHY TEKCTY Ta CTPYKTYPHHUX €JIEMEHTIB JOKYMEHTIB, 10
IIpeJCTaBJIeHi y BileONIOTOKaX y peasbHOMY 4aci. lle 3aBnanHs nepedyBae Ha N€PETHHI KOMITIOTEPHOrO 30pY, Teopii
po3mi3HaBaHHS 00pa3iB, 06po6ku npupoaHoi MoBU (NLP) Ta TeXHOJIOTi! IIMOMHHOTO HaBYaHHS 1 HabyBae Bce
6inpInoi aKTyasbHOCTI y HU3L ranyseii, 30kpema: - OnudpyBaHHS apxiBiB — 06po6Ka iCTOPUYHUX 200 IOPUIUIHUX
IOKYMEHTIB y popMari Bifleo3anuciB (BKII0Ya0YM PyKOIMCH Ta MJIiBKOBi MaTepiasin) 3 METOK CTPYKTYPOBAHOTO
BIJIYYEHHS TEKCTY; - CUCTEMU KOHTPOJIIO JOKYMEHTIB — aBTOMAaTU4Ha I€pPeBipKa MacIOPTiB i Bi3 3a JOIIOMOI 00
BiIEOCIIOCTEPESKEHHS B YMOBaxX 0O6MeXEHOro 4acy; - OCBiTa Ta eJIeKTPOHHE HaBUaHHS — TPAHCKPUOYBaHHS

Bi3yaJIbHOTO MaTepiajy Mif, yac JeKuUii 41 BebiHapiB, 0co6nBo Y GOpMaTi JUCTaHLIMHOIO HAaBYaHHS; ~



[IpoMucioBa aBTOMaTH3allis — PO3Mi3HABAHHS CEPIIHMX HOMEPIB, €TUKETOK i MaKyBasIbHOI iH(opMallii Ha Bifieo B
siorictyui Ta BUpo6bHuuTBi. Ha BinMiny Big Tpagunitinoro OCR, po3mi3HaBaHHS JOKYMEHTIB Y Bifleo
CYIIPOBOJIKYETBCS JOLATKOBUMU CKJIQAHOIIAMM: 3MiHHAM OCBITJIEHHSIM, PO3MUTICTIO PYXY, YaCTKOBUMU
NEPEKPUTTIMU 00’€KTIB, a TAaKOK 6araTOMOBHICTIO. Lle moTpebye 3aCTOCYBaHHS CKJIAIHUX MOZesel, 3aTHUX [0
OTIEPaTHUBHOTO aHAJi3y B HeillealbHUX YMOBaX. Y BCTYIi BU3HAUEHO METY, 00'€KT, TpeMeT i MeTOIM JOCHiIKEeHHS,
OOI'PYHTOBAaHO HAayKOBY HOBU3HY Ta IIPaKTU4HY 3HAUYLIiCTh, HABEJIEHO CTPYKTYPY AucepTauiiiHoi poboTu. Po3zin 1
IIPUCBSYEHO aHaJli3y apXiTEKTypy Cy4aCHUX CUCTEM PO3Ii3HABaHHSI IOKyMEHTIB, 30CEPEIKYI0YMCh HA MOOIIBHUAX
pilleHHSX i BUKJIMKAX, IOB'SI3aHUX i3 06pPOOKOI0 300paskeHb JOKYMEHTIB B 0OOMEXXEHUX YMOBax. Po3is 2 mpomnonye
MaTeMaTU4HYy MOJeJIb CUCTEMU OITUYHOTrO PO3Ii3HaBaHHS 00'€KTIB y BiZleo 3 MOIYJISIMU iHTerpalii pe3ysbTaris i
3aBepILIeHHs NIpolecy, GopMalidye BiflIOBiHE 3aBIaHHS PO3Ili3HaBaHHs. Po3in 3 onucye airoputm 06'eJHaHHS
Pe3yJIbTaTiB PO3Mi3HABaHHS CMBOJIBHUAX O0'€KTIB 13 ypaxyBaHHSIM aJIbTEPHATUBHUX Kaacuikalill CUMBOJIIB.
[IpencraByieHO NOPIiBHSIBHMN aHali3 3 anropuTMoM ROVER, a TakoXX METOIMKY CMHTE3Yy JAaHUX [J1s1 HABYaHHS U
CTBOPEHHSI BiIKpUTUX HAOOPiB NOKyMeHTIB 1151 ineHTudikauii. Po3nin 4 MicTUTh HOBUI METO[, 3yIIUHKU
po3mizHaBaHHS, 10 6a3yeThCS HA IOPOrOBOMY CKOPOYEHHI OYiKyBaHO] BiICTaHi MiXX MOTOYHMM Ta HACTYITHUM
iHTerpoBaHUM PE3yJIbTATOM. 3a/1a4y (OPMasi30BaHO SIK MOHOTOHHY 3yIIMHKY, i TOBEIEHO NlepeBary MeToay Haf,
TpaguLiiHuMu nigxomamu. HaykoBa HOBU3HA: - Po3po6sieHO TuHaMidYHy MOieb PO3Ili3HaBaHHS 00'€KTIB y Bifieo B
peasibHOMY 4Yaci. Ha BinMiHy Bif, CTaTUYHMX METO[iB, BOHA 3a0e3I1euye aKyMyJI0BaHHS Pe3ysbTaTiB MK KaJjpaMu Ta
BM3HAYEHHS ONTUMAJIbHOTO MOMEHTY 3YIIMHKY, 10 JAJI0 3MOTY MiABULIUTU TOYHICTb HA 9%. - 3alpONIOHOBAHO
MMOBIpHICHMI1 METOZ, IHTETpallii rinoTe3 Ha PiBHI CUMBOJIIB, KU MiZTPYMY€E IIOETAITHE YTOYHEHHS PE3YJIbTATIB i
nepesepirye ROVER Ha 7% 3a To4HicTIO. - PO3p06s1€HO aNropyuT™ 3yIIMHKY, 1110 6a3y€eThCsl Ha OlIiHIli 04iKyBaHOIO
BUrpauly, GopmMasizoBaHui K 3a7a4a MOHOTOHHOI 3yIIMHKMU. lle 103BOINII0 3MEHIINTY CEPEAHIO KiJIbKiCTh
06po6eHNX KapiB Ha 18% 6€3 BTpaTu SIKOCTI, 1[0 KPUTUYHO [1J11 MOOIJIbHMX IPUCTPOIB. [IpakTUYHE 3HAYEHHS: -
3anpornoHoBaHi METOAM MiBUILLYIOTh HalliHICTh OLUPYBaHHS TOKYMEHTIB i po3Mi3HaBaHHS B yMOBax
IAHAMIYHOrO Bineo. - [IpogeMoHCTpOBaHoO ycmimny aganTaunito ROVER g1 Bunankis NokagpoBOTo CIIOCTEPEKEHHS
3a 00’eKTOM. - [ToKpalleHa TO4YHICTb aHaJIi3y NAacOPTHUX Ta ifeHTUPiKaLiliHUX Bifeo NiATpUMye aBTOMAaTU3ALIiI0
IIPUKOPAOHHOTO KOHTPOJIIO. - MeTo[ 3ylIMHKY ONTUMIi3y€e BUKOPUCTaHHS PeCcypciB 6€3 BTpaTy TOYHOCTi, 0COOINBO
Ha IIPUCTPOSIX 3 0OMEKEHOI0 00U CIIIOBAIbHOIO IIOTYKHICTIO. - [HTerpaliliHi pilleHHs NigBUILYIOTh €PEKTUBHICTD
OCR-cucreM y MOOIZIbHUX Ta BiZJleOCIIOCTEPEKHUX ClieHapisx. - [lepeBipka Ha peanbHUX JAHUX i CyMiCHICTS i3
Tesseract nigTBEpAXyIOTb NPUAATHICTD /11 MOOIZIbHUX i XMApPHUX 3aCTOCYHKIB. - BUSBI€HUI BIJIMB IKOCTI BXiIHUX
IAHWX Ha Bubip cTparerii 06'eJHaHHS [O3BOJISIE€ AANTyBaTy CUCTEMHU JI0 KOHKPETHUX YMOB. - Gopmastizauist 3amadi
3YIIMHKU BiZIKpMBae HOBi MOKJIMBOCTi ONTMMi3allii BifleoaHaliTUKY B peajibHOMY 4aci. - ExcriepyuMeHTH Ha Habopi
MIDV-500 nigTBepaXyoTh e(peKTUBHICTb METOIIB [71s1 CUCTeM Bepudikallii JOKyMEeHTIB, 1110 CTBOPIOE NepeiyMOBU
D711 KOMEPLiHOTO Ta Aep>KaBHOTO BIIPOBAPKEHHS. - 3alPOIIOHOBAHI MiTX041 MOXKYTh OYTH aIalITOBaHi A0 iHIINX

33/1ay KOMITIOTEPHOTO 30py B peajlbHOMY 4aci, 30Kpema po3Ii3HaBaHHS 00’€KTIB i JUHAMIYHOTO aHasi3y CLieH.

2. Dissertation for the degree of Philosophy Doctor in the specialty 122 "Computer Science". — Vinnytsia National
Technical University, Vinnytsia, 2025. The rapid digitalisation of modern society and business processes demands
effective solutions for the automated extraction of information from visual sources. One such challenge is the
recognition of text and structure in documents embedded within real-time video streams. This task lies at the
intersection of computer vision, pattern recognition, NLP, and deep learning technologies, and is becoming
increasingly relevant in multiple domains, including: - Archival digitisation - processing historical or legal video-
recorded documents, including handwritten materials or film archives, for structured text extraction; - Document
control systems - automatic passport and visa validation at borders using video surveillance under time
constraints; - Education and e-learning - transcription of visual materials during lectures or webinars, especially
in remote learning environments; - Industrial automation - recognising serial numbers, labels, and packaging data
via video footage in logistics and manufacturing. Compared to traditional OCR, video-based document recognition
introduces additional difficulties such as variable lighting, motion blur, occlusions, and multilingual texts. This
requires sophisticated models capable of real-time analysis in non-ideal conditions. The introduction defines the
research objectives, object, subject, and methods, presents the novelty and practical importance, and outlines the



dissertation’s structure. Chapter 1 surveys the architecture of modern document recognition systems, focusing on
mobile workflows and the challenges of processing document photos under constrained conditions. Chapter 2
introduces a mathematical model of an optical object recognition system in video, including modules for result
integration and termination, and formulates the recognition task accordingly. Chapter 3 proposes an algorithm for
combining recognition results of string objects in video, incorporating alternative classifications for each
character. It includes a comparative analysis with the ROVER algorithm and discusses a method for generating
synthetic training data and building open datasets of identity documents. Chapter 4 presents a novel stopping
method based on threshold reduction of expected distance between current and upcoming integrated results. This
chapter formalises the stopping task as a monotonic problem and shows experimental superiority over traditional
fixed-frame and heuristic methods. Scientific Novelty: - A dynamic model of real-time video-based object
recognition is developed. Unlike static methods, it accumulates recognition results across frames and determines
optimal stopping points. Experiments show up to 9% improvement in accuracy over frame-by-frame approaches. -
A probabilistic method of integrating character-level recognition hypotheses is introduced. It enables iterative
result refinement and demonstrates a 7% accuracy gain over the ROVER benchmark. - A stopping algorithm based
on expected gain estimation is proposed, framed as a monotonic stopping task. It reduces average frame
processing by 18% while maintaining result quality, crucial for mobile applications. Practical Significance: -
Developed methods enhance the reliability of document digitisation and real-time recognition tasks in dynamic
video environments. - The research demonstrates successful adaptation of ROVER to frame-by-frame object
observations, expanding its usability. - Improved accuracy in passport and ID video analysis directly supports
automation in border control and identity verification. - The stopping method improves system efficiency by
reducing resource use without sacrificing accuracy, especially on devices with limited computing power. -
Integration techniques increase performance of OCR systems processing video from surveillance or mobile
sources. - Testing on real data and compatibility with the open-source Tesseract OCR engine confirm applicability
in mobile and cloud-based applications. - The influence of input data quality on integration strategy selection
enables system customisation for different use cases. - The formalisation of the stopping problem offers a new
optimisation path for real-time video analytics. - Evaluation on the MIDV-500 dataset confirms method
effectiveness for identity document analysis in verification systems, with strong potential for commercial and
governmental deployment. - The proposed methods are adaptable to other real-time computer vision tasks,
including dynamic object recognition and scene analysis.
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