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Pedepar/aHoTanis:

1. Boxxko O. 0. Mogexni Ta MeTonu ekcTpakliii cabocTpyKkrypoBanux nanux 3 PDF-pokymeHTiB. — KBasidikauiiina
HayKoBa Ipalsl Ha IIpaBax pyKonucy. Jlucepralis Ha 3100yTTs HAYKOBOTO CTyIIeHs oKTopa ¢inocodii 3a
crienianbHicTio 122 Komn'toTepHi HayKu. (rayy3b 3HaHb 12 IndopmaliiiHi TexHosorii) — XapKiBCbKUI Hal[iOHAJILHUM
yHiBepCUTET pafioeseKTPOHiKY, MiHICTEPCTBO OCBITH | HAyKU YKpaiHnu, XapKis, 2026. AKTya/lbHICTb JOCIIIIKEHHSA
3YMOBJIEHA IPOTUPIYYSIM MIX [IPAaKTUYHOIO ITOTPEOOIO B HAMiMHIN aBTOMATU30BaHil eKCTpakiii
CJ1a00CTPYKTYPOBAaHUX JAHUX 3 PidHOPigHUX PDF-10KYMEHTIB Ta BifICyTHICTIO HAYKOBO OOI'PYHTOBAHOTO
iHCTpyMEHTapIilo AJ1s1 IPOTHO3YyBaHHS SIKOCTi TaKOi €KCTPaKIii Ta 0OIPyHTOBAHOTO BUOOPY CTpaTerii ix 06pobKu.
MeTo10 IrcepTaniitHOro JOCTiIKEHHS € pO3podKa MOZesel Ta MeTOLIB, sKi 6 3a6e3rnednyy peasizalio Ipoueaypu
aBTOMAaTM30BaHOI aalITUBHOI €KCTPaKLii cJ1ab0CTPYKTypoBaHUX JaHUX 3 PDF-1OKyMeHTiB Ha OCHOBI
OOI'PYHTOBAHOTO BUOOPY CTpATeTii ix 00pOOKM 3 ypaxyBaHHSIM IIPOTHO30BAHOI SIKOCTi €KCTPaKLii Ta EKOHOMIYHUX
KpuTepiiB. O6'€eKTOM JOCIIIPKEHHS € IPoLeC aBTOMAaTU30BaHOI €KCTpaKlii c1ab0CTPYKTYpOBaHUX AaHUX 3 PDF-

IOKYMEHTIB. [IpegMeToM JOCIIiIpKeHHs € MOZeJli Ta MeTOIM aJlallTUBHOI eKCTPaKLii c/1abOCTPYKTYPOBaHUX JAHUX 3



PDF-poxkyMeHTiB. HaykoBa HOBHU3HA ITPOBEIEHOTO AOCIII>)KEHHS [10JIIrae B HaCTynHOMY: 1. Yriepiie po3pobieHo
METOJ, IIPOTHO3YBaHHSI SIKOCTi eKCTpaKIii c1ab0CTPYKTypOBaHUX faHux 3 PDF-IOKyMEHTIB Ha OCHOBI perpeciiHoro
aHaizy 3anexxHocti Mipu F1 Bif cucTemu 6iHapHUX 03HAK CKJIAIHOCTI IOKyMEHTA, KU, Ha BiAMiHY Bif, iCHyIOUMX
METO/IiB, 110 BUKOPUCTOBYIOTb XapaKTE€PUCTUKHU 3AIUTY 00 PiBEHb BIIEBHEHOCTI MOZEJI, JO3BOJISIE allPiOPHO
OLIIHUTH OYiKyBaHUI pPe3ysbTaT 06POOKY 10 ii BUKOHAHHS. 2. YIiepiie po3po6yieHO MEeTO ], aBTOMAaTUYHOI aHOTalLii
O3HaK CKJIaAHOCTI PDF-10OKyMEHTIB 3 BAKOPUCTAaHHSAM MYJIbTUMOAIBbHUX BEJIMKUX MOBHUX MOJEJIEN, SIKUH, Ha
BiIMiHY BiJi py4HOro MapKyBaHHsI, 3a6e31edye MaclITaboBaHiCTh (GOPMyBaHHS HaBYJIbHUX BUOGIPOK 6€3 3ay1y4yeHHs
snonuHuy. 3. Yiepiue po3pobieHo MeTos BUbopy cTpaTerii eKCTpakuii c1aboCTPyKTYpOBaHUX AAHMX HA OCHOBI
[IOPOTOBOI MOJIITUKY BUOOPY, 1110, HA BiAMiHY Bif IinxoiB 3 Ipo6HOI0 06pOOKOI0, iHTErpye Kiacudikallito piBHI
CKJIaJHOCTi IOKyMEHTAa Ta IIPOTHO3yBaHHSI SIKOCTi €KCTPaKLii 3 ypaxyBaHHSIM OOMeXXeHb Ha BapTiCTh i MiHIMaIbHO
IOMyCTHMY SIKiCTb 6€3 IIoNepesHbOi 0OPOOKM JOKYMEHTA. 4. YIOCKOHATIEHO MOJIEJIb IIPEACTABIEHHS
€71260CTPYKTypOBaHUX NaHux y PDF-oKyMeHTax IUISIXOM BBeJeHHS NMPO(isio CKIagHOCTI Ha OCHOBI cuCTEMU
OiHapHUX O3HaK CTPYKTYPHUX XapaKTepPUCTHUK, 1110, Ha BiIMiHY Bifl iCHyI0uUMX MofeJsel, 03BoJisie (popMasbHO
OIIMCAaTH BJIACTUBOCTI JJOKYMEHTA, PEJIEBAHTHI 11711 IPOTHO3YBAaHHS SIKOCTi aBTOMaTU30BaHOI €KCTPaKIii
€71a60CTPYKTYPOBAHUX JAHUX. 5. YIOCKOHAJIEHO MOJIEJIb OLiHKY SIKOCTi €KCTPaKIii c/1ab0CTPYKTYPOBAHUX JAHUX
IIJIIXOM BBe[leHHS 6araTopiBHEBOI CUCTEMU METPUK Ha OCHOBI IEKOMIIO3ULIii 32 CEMaHTUYHUMU TpynaMu 6isHecC-
CyTHOCTE JOKYMEHTAa, 1110, Ha BiIMiHY Bifl iHTerpajlbHUX [10Ka3HUKIB SIKOCTI, 03BOJIsI€ AUdepeHLiI0OBaHO
OLiHIOBATU PE3YJIbTAaTU €KCTPAKLii Ha PiBHI METaZAHNUX, 3aIIMCIB Ta OKPEMUX ITOJIIB 1 JIOKaJi3yBaTu IKepea
IIOMUJIOK. 6. YIOCKOHaJIEHO MeTOZ, Kilacu@iKallii JOKyMEHTIB 3a PiBHEM iX CKJIIQIHOCTI LJISIXOM 3aCTOCYBaHHS
6araTokJ1acoBoi JIoricTUYHOI perpecii Ha cuctemi 6iHapHUX 03HAK CTPYKTYPHOI CKJIAIHOCTI JOKYMEHTA, 1110, Ha
BiIMiHY BiJ] iCHylO4UX NigXoAiB 10 kiacudikauii JOKyMEHTIB 3a TUIIOM ab0 TEMATHUKOIO, O3BOJIsIE CTPATUPiKyBaTH
IIOKyYMEHTHU 3a IPOTHO30BaHUM PiBHEM SKOCTi aBTOMaTU30BaHOI €KCTPaKIii 32 TONTOMOr010 BEJIMKUX MOBHUX

MOJIeNeln.

2. Bozhko O. Yu. Models and methods for semi-structured data extraction from PDF documents. - Qualifying
scientific work as a manuscript. Dissertation for the degree of Doctor of Philosophy in specialty 122 Computer
Science (field of knowledge 12 Information Technologies) — Kharkiv National University of Radio Electronics,
Ministry of Education and Science of Ukraine, Kharkiv, 2026. The relevance of this study stems from the
contradiction between the practical need for reliable automated extraction of semi-structured data from
heterogeneous PDF documents and the lack of scientifically sound tools for predicting the quality of such
extraction and for making an informed choice regarding the processing strategy. The purpose of the dissertation
research is to develop models and methods that would ensure the implementation of an automated adaptive
extraction procedure for semi-structured data from PDF documents based on an informed selection of a
processing strategy taking into account the predicted extraction quality and economic criteria. The object of
research is the process of automated extraction of semi-structured data from PDF documents. The subject of
research is models and methods of adaptive extraction of semi-structured data from PDF documents. The
scientific novelty of the conducted research is as follows: 1. For the first time, a method for predicting the quality
of semi-structured data extraction from PDF documents has been developed based on regression analysis of the
dependence of the F1 measure on a system of binary document complexity features, which, unlike existing
methods that use query characteristics or model confidence level, allows a priori estimation of the expected
processing result before its execution. 2. For the first time, a method for automatic annotation of complexity
features of PDF documents using multimodal large language models has been developed, which, unlike manual
labeling, ensures scalability of training sample formation without human involvement. 3. For the first time, a
method for selecting a semi-structured data extraction strategy based on a threshold selection policy has been
developed, which, unlike approaches with trial processing, integrates document complexity level classification and
extraction quality prediction taking into account cost constraints and minimum acceptable quality without prior
document processing. 4. The model for representing semi-structured data in PDF documents has been improved
by introducing a complexity profile based on a system of binary structural characteristic features, which, unlike
existing models, allows formally describing document properties relevant to predicting the quality of automated



semi-structured data extraction. 5. The model for evaluating the quality of semi-structured data extraction has
been improved by introducing a multi-level metric system based on decomposition by semantic groups of business
entities of the document, which, unlike integral quality indicators, allows differentiated evaluation of extraction
results at the level of metadata, records, and individual fields and localization of error sources. 6. The method for
classifying documents by their complexity level has been improved by applying multiclass logistic regression to a
system of binary features of document structural complexity, which, unlike existing approaches to classifying
documents by type or subject matter, allows stratifying documents by the predicted quality level of automated
extraction using large language models.
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