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Ta CTPYKTYPHOT'O aHaJli3y CUMBOJIIB
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Pedepar:

1. Inceprauiiina po60oTa Ha 3000yTTs1 HAQyKOBOTO CTyIeHs gokTopa ¢inocodii 3a cnenjanpHicTio 122 «Komm'ioTepHi
Hayku». — HallioHalIbHUI TEXHIYHUN YHiBEpCUTET YKpaiHu «KUiBCbKUM MOJITEXHIYHUI iIHCTUTYT iMeHi Irops
Cixopcpkoro», 2024. MeTo0 fycepTaniitHOro AOCHiIKeHHs € MiaBULieHHS e(PeKTUBHOCT] BUPIIEHHS] KOMILIIEKCY
3a7a4, 10 BUHMKAIOTD [IPY BUPiBHIOBAHHI PYKOIIMCHOIO TEKCTY. Pa30M i3 3pOCTaHHSIM IOMYJISPHOCTI PYyKOIIUCHOTO
BBEJICHHSI TIOCTA€ 3aBJAHHA €(PEeKTUBHOI 06POOKM PYKOIIMCHOI iHpopMmaliii, 30KpeMa pyKONMUCHOro Tekcry. OnHielo
i3 3a7a4 € 3a6e31ne4eHHs CTPYKTYPHOI KOPEKTHOCTI Ta 3pO3yMIIOCTi TEKCTY, IPEJCTaBI€HOrO B PYKOIIMCHOMY

BULJISAL. 30KpeMa, aKTyaJIbHUM 3aBIaHHSIM € BUPillleHHS Tpo6JieMy BUPiBHIOBAaHHS PYKOIUCHOTO TEKCTY, IIPU



1[bOMY 30epirarouu popmar, CTPyKTyPy PYKOIIMCHUX €JIEMEHTIB Ta iX TeKCTOBUI BMiCT. BASKJIMBUM € TaKOX
30€pesKeHHS iEHTUYHOCTI Ta YHIKaJIbHOCTI HAallMCAHOTO TEKCTY, 1[0 BU3HAYAIOThCSl [IEPCOHATIbHUMU
0COOJIMBOCTSIMU HaIlMCaHHS Ta 1I0YEPKY aBTOpa. BojiHOYAC CTBOPIOBaHI pillleHHs] IOBUHHI MaTU 3MOTY IIPAlll0BaTH B
YMOBaX OOMEXEHHS 004YMCIIIOBAJIbHUX PECYPCIB, Ha IEPCOHAJILHUX [IPUCTPOSIX, TAKUX SIK CMAPT(OHU, PO3YMHI
TOJVHHVKY, IHTEPAKTUBHI [OLIKYU, MOHITOPY 3 PYKOIIMCHUM BBEEHHSIM Ta iHILI TaJiKeTU. Y NaHil JucepTaliiHin
POOOTi aKLleHT pOOUTHCSI Ha BUPill€HHI 3a/1a4i BUPiBHIOBAHHS PYKOIIMCHOT'O TEKCTY 3i 30€pe>KeHHSIM I1I0YaTKOBOTO
CTWJIIO HallMCaHHS, 6€3 IEPETBOPEHHS PYKOIIMCHOIO TEKCTY B APyKoBaHy popMmy. B nocigkeHHi
BHUKOPHUCTOBYIOTHCS [1IEPELOBi METOAM Ta TEXHOJIOTI] 17151 06POOKM PYKOIIMCHOTO TEKCTY, BKJIIOYHO 3 PO3ITi3HABAHHSIM
Ta CerMeHTalli€lo TeKCTy. JJocinKeHHs B HallpsIMKaX 06pOOKY PYKOIIMCHOTO TEKCTY, Pa30M 3 Bi3yaJbHUM
MTOKPALEHHSM TEKCTY IJ1S MiJBUILEHHS OT0 SICHOCTI Ta 4iTKOCTi, Ma€ BOKJIMBE 3HAYEHHS 171 [10JAJIBIIOTO
BIOCKOHAJIEHHS CUCTEM PYKOIIMCHOIO BBEJI€HHS Ta IX BUKOPUCTAHHS B Pi3HUX C(epax, Bifl OCBITHBOTO 10
po¢eCitHOro BUKOPUCTAHHS. PO3BUTOK BUPIBHIOBAHHS PYKOIIMCHOTO TE€KCTY BiIKPMBA€ HOBi IEPCIEKTUBY [JI51
3py4YHOi Ta epeKTUBHOI pOOOTHU 3 PYKOIIMCHOIO iHpOpMaLli€lo, 1110 CTa€ HEBiZ€MHOIO YaCTHHOIO CYy4acCHOTO
r@ppoBoro XuTTsd. OCHOBHUM PE3yJIbTATOM Liiei po60TU € po3pobiieHa cucTeMa BUPiBHIOBAHHSI PyKOIIMCHOTO
TEKCTY, sIKa 6a3y€eThCS HA 3alIPOIIOHOBAHOMY METO/Ii BUPiBHIOBAHHS PYKOIIMCHOTO TEKCTY HA OCHOBI PO3PO06JIEHUX
JITOPUTMIB PO3IMi3HAaBaHHS Ta CETMEHTAllil TEKCTY, @ TAKOXX 3 BAKOPUCTAHHAM CTPYKTYPHOTO aHajli3y CUMBOJIIB, 1O
BpaxoBye iHAMBiAyabHiI 0COGJIMBOCTI TOYEPKY, 3B'SI3HE HAIlKCAHHS CUMBOJIIB Ta J03BOJIsI€ 30€perTy O4YaTKOBUIA
CTWJIb HAIIMCAHHY TEeKCTy. Po3pobseHa cucTema BUPiBHIOBAHHS Ja€ 3MOTY PO3B’s13yBaTH HACTYIIHI 3aadi 110
BUPIBHIOBAHHIO TEKCTIB YKPAIHCHKOIO MOBOIO: BUPIBHIOBAHHS OJHOTO PsAIKa PYKOIIXCHOI'O TEKCTY, BUPIBHIOBaHHSA
TEKCTIB, 1J0 CKJIaIaloThCsl 3 6araThOX PsIKiB, BUPIBHIOBAHHS JOKYMEHTIB, 1110 MICTATh Pi3Hi TUIIX TEKCTOBUX GJIOKIB,
BUPIiBHIOBAHHS TEKCTOBOI iHpopMallii 3 MOXKJIMBICTIO MigTPUMYBATH Pi3Hi TUIIM KOHTEHTY, TaKi K cneuu@iuHi
CHAMBOJIY, MaTEMATHN4Hi (POPMYJIH, aAPECH €JIEKTPOHHOI IIOIITH, HOMepHU TeseoHiB i T.4. OCO6IUBICTIO
PO3pO6JIEHOI CUCTEMU € MOXJIMBICTD O MacIITabyBaHHS Ta PO3IMKPEHHS [1JIs IiIATPUMKU HOBUX MOB, TUIIIB
KOHTEHTY, BBEJI€HHSI OKpEMUX IIPaBuUJI [J1s1 0OCOOGIMBUX 3a/1a4 BUPiBHIOBaHHSI. [lepeBaroo po3pobsieHoi CUCTEMU €
3aTHICTb BUPIBHIOBAaTH TEKCT 3 BPaXyBaHHSIM II€PCOHAJIbHUX OCOOIMBOCTEN HANIMCAaHHS KOpPUCTyBada. Po3pobiieny
CUCTEMY BUPiBHIOBAHHS TEKCTY OyJIO YCHIIIHO iHTETPOBAHO B TECTOBUI MOOITIbHUI 3aCTOCYHOK, SIKUI1 HAla€ 3MOTy
KOPUCTYBady BBOJUTU PYKOIIMCHUM TEKCT, OTPUMYBATHU PE3YyJIbTAT PO3Ii3HABAHHS TEKCTY Ta PE3YJIbTaT
BUPIiBHIOBAHHS TEKCTY. [IpOBe[IeHO eKCIIEpMMEHTAJIbHI JOCIIIPKEHHS, 110 MiATBEPAUIIN 3[aTHICTh CUCTEMU
BMKOHYBATHU BCi 10CTaBJeHi 3aBgaHHs. CucTeMa MoKasasa BUCOKi XapaKTEPUCTUKY SIKOCTi poO60TH Ta MBUAKOZIL B
yMOBax poOOTH Ha MPUCTPOSX 3 0OMEXEHHSIMH 00YMCIIIOBAJIBHUX PeCypcCiB. B pe3ysbTaTi po3pobieHa cuctema
MoOXe OyTH iHTerpoBaHa [10 iHIIMX MOOLIbHUX NOAATKIB 17151 06POOKY Ta BUPiIBHIOBAHHS PYKOIIMCHOTO TEKCTY.
[TligTpMKa po60TU 3 YKPAIHCBKUM TEKCTOM A€ MOTEHLiHI MOXJIMBOCTI 1J11 BUKOPUCTAHHS CUCTEMU B
Pi3HOMaHITHHUX rajy3sx Hamoi KpaiHy, TakuX SIK OCBiTa, MEIMLIMHA, peKJIaMHuii 6i3Hec i T.1. Ha croronHi icHye
TeHIeHIis undpoBizaLii JOKyMeHTOO0Iry B pisHUX cdepax IisiIbHOCTI, B TOMY YMCJIi MK Aep>KaBoio Ta
rpoMajsiHaMH, [€ TaKOK MO>K€ MaTH BEJINKY KOPUCTb CUCTEMA OOPOOKYM PYKOIIMCHOTO TEKCTY [1J1s1 [IOKPaleHHS
Bi3yaJIbHOTO CIIPUMHATTS Ta PO30ipJMBOCTI HAMCAHOTO TEKCTY. 3alIPOIIOHOBAHI Ta PO3pO06JIEH] y IUCEePTALiHIN
poboTi MeTonu 6yJI0 BUKOPUCTAHO IIPY PO3POOIi KOMEPLiMHUX IIPOEKTiB, 30KpeMa MOOIIbHOTO JOAATKY [JIs

cMmapTdoHiB Samsung y BUIIsiLi PyHKLi BUPiBHIOBAaHHSI PYKOIIMCHOIO TEKCTY IJ1s1 Pi3HUX MOB.

2. Doctor of Philosophy dissertation under 122 “Computer Science” specialty. — National Technical University of
Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, 2024. The aim of the dissertation research is to enhance
the efficiency in addressing the tasks arising during the handwritten text alignment. As handwritten input gains
increasing popularity, the need for effectively processing handwritten information, especially handwritten text,
becomes apparent. One of the tasks is to provide clearness and structural integrity of the handwritten text.
Specifically, aligning handwritten text while keeping the format, structure of textual elements, and their content is
crucial. Additionally, it is essential to preserve the individuality and distinctiveness of the written text,
characterized by the author's unique handwriting traits. Furthermore, solutions must be capable of operating
within computational resource limitations, catering to personal devices like smartphones, smartwatches,
interactive whiteboards, handwriting input-enabled monitors, and other gadgets. This dissertation focuses on the



task of aligning handwritten text while preserving its original writing style, without converting handwritten text
into printed form. Advanced methods and technologies for processing handwritten text are utilized in the
research, including text recognition and segmentation. The research in the area of handwritten text processing
and text visual enhancement for clarity and sharpness increase is significant for further refining handwriting input
systems and their utilization across various domains, from educational to professional use. The development of
handwritten text alignment opens up new prospects for convenient and effective handling of handwritten
information, which has become an integral part of modern digital life. The primary outcome of the research is the
developed handwritten text alignment system, which relies on the proposed method of alignment based on the
algorithms for text recognition and segmentation. It utilizes symbols structural analysis, taking into account
individual handwriting characteristics and connected writing, thus preserving the original writing style. The
developed alignment system enables the resolving of task for Ukrainian text alignment, including aligning single-
line texts, multi-line texts, aligning documents with different types of text blocks, and aligning handwriting of
various content types, such as specific symbols, mathematical formulas, email addresses, phone numbers, etc. A
significant feature of the developed system is its scalability and adaptability for supporting new languages, content
types, and the possibility to incorporate specific rules for unique alignment tasks. An advantage of the developed
system is its capability to align text while considering the user's personalized writing characteristics. The
developed text alignment system has been successfully integrated into a test mobile application, enabling users to
input handwritten text and receive recognition and alignment results. Experimental studies have confirmed the
system's capability to fulfill all the assigned tasks. The system has exhibited high-quality performance and
efficiency, even when operating on devices with limited computational resources. Consequently, the developed
system can be integrated into other mobile applications for processing and aligning handwritten text. The support
for Ukrainian text offers potential opportunities for the system's utilization across various sectors within our
country, including education, healthcare, advertising, etc. There is currently a trend towards digitalizing document
workflows in different fields of activity, including interactions between the state and citizens. In such contexts, a
handwriting text processing system could greatly benefit visual perception and legibility of written text. Moreover,
the methods proposed and developed in the dissertation were used in the development of commercial projects, in
particular, the mobile application for the Samsung smartphones, serving as a separate feature for the alignment of
the text in various languages.
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