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1. MeTOILI/I BI/IpiBHI'OBaHHﬂ PYKOIIMCHOTO TEKCTY Ha OCHOBI pOBHiSHaBaHHH 3 BUKOPDUCTAHHAM MAIINMHHOI'O HABYaHHAI
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Pedepar:

1. Incepraniiina po6oTa Ha 3000yTTsI HAYKOBOTO CTyIeHs fokTopa ¢dinocodii 3a cnenjianpHicTio 122 «Komm'ioTepHi
HayKku». — HallioHasbHUI TEXHIYHUN yHiBEpCUTET YKpaiHu «KuiBCbKUI NOMITEXHIYHUI iHCTUTYT iMeHi Irop4
Cixopcbkoro», 2024. MeTo1o fycepTaliiiHOro AOCIiIyKeHHs € MiBUILIeHHS e(EeKTUBHOCTI BUPIIIEHHS KOMILIIEKCY

3a7a4, IO BUHUKAIOTh 1PN BI/IpiBHIOBaHHi PYKOIIMCHOTO TEKCTY. Pazom i3 3POCTAHHAM I'IOI'Iy.TIHpHOCTi PYKOIINCHOTO



BBE[IEHHS TIOCTA€ 3aBIaHHS epeKTUBHOI 06pOOKY PYKOIIMCHOI iHpopmaliii, 30KkpeMa pyKonucHoro Tekcry. OnHielo
i3 3aay € 3a6e3MeyeHHs CTPYKTYPHOI KOPEKTHOCTI Ta 3p03yMiJIOCTi TEKCTY, IIPEICTaBIEHOIO B PYKOIIMCHOMY
BUIJISAAI. 30KpeMa, aKTyaJIbHUM 3aBIaHHIM € BUPillleHHs po6JeMy BUPiBHIOBAaHHS PYKONUCHOTO TEKCTY, IPU
LbOMY 30€piraroun (popmMar, CTPyKTyPy PYKONMCHUX €JIEMEHTIB Ta iX TEKCTOBUH BMICT. BAXKJIMBUM € TaKOX
30€pesKeHHS iIeHTUYHOCTI Ta YHIKaJIbHOCTI HAalIMCAHOTO TEKCTY, 1[0 BU3HAYAIOThCS [IEPCOHATIbHUMU
0COOJIMBOCTSIMU HaIlMCaHHS Ta [1I0YEPKY aBTOpa. BoiHOYaC CTBOPIOBaHI pillleHHs] IOBUHHI MaTU 3MOTY IIPAlll0BaTH B
yMOBaxX OOMEXEHHS 004YMCIIIOBAJIbHUX PECYPCiB, HA IEPCOHAJIBHUX [IPUCTPOSIX, TAKUX SIK CMAPT(OHU, PO3YMHI
TOJVHHMKY, IHTEPAKTUBHI [OLIKYU, MOHITOPY 3 PYKOIIMCHUM BBEIECHHSIM Ta iHIII TaJiKETU. Y NaHil JUucepTaliiHin
POOOTi aKLleHT pOOUTHCSI Ha BUPIlIE€HH] 3a/1a4yi BUPiBHIOBAHHS PYKOIIMCHOTO TEKCTY 3i 30epe>KeHHSIM [1I0YaTKOBOTO
CTUJIIO HaIIMCaHHS, 6€3 IePEeTBOPEHHS PYKOIIMCHOI'O TEKCTY B APyKoBaHy popMmy. B nociigkeHHi
BHMKOPHUCTOBYIOTHCS [I€PEJOBi METOAM TA TEXHOJIOTI] 1151 0OPOOKYM PYKOIIMCHOTO TEKCTY, BKJIIOYHO 3 PO3Mi3HABAHHSIM
Ta CerMeHTAli€l0 TeKCTY. JJoCinKeHHs B HallpsSIMKaxX 06pPOOKY PYKOIIMCHOTO TEKCTY, Pa30M 3 Bi3yaJbHUM
MTOKPALEHHSIM TEKCTY IS MiJBUILIEHHS OT0 SICHOCTI Ta 4iTKOCTi, Ma€ BOKJINBE 3HAYEHH 171 IOJAJIBIIOTO
BJOCKOHAJIEHHS CUCTEM PYKOIIMCHOIO BBEJ€HHS Ta iX BUKOPUCTAHHS B Pi3HUX c(epax, Bifl OCBITHBOTO JI0
npoeciiiHOro BUKOPUCTaHHS. PO3BUTOK BUPiBHIOBaHHS PYKOIIMCHOTO TEKCTY BiIKpPUBA€ HOBi IEPCIEKTUBYU IJ1s1
3py4YHOi Ta e(peKTUBHOI pO6OTHU 3 PYKOIIMCHOIO iHdOpMaLi€lo, 110 CTa€ HEBiZ€MHOIO YaCTHHOIO Cy4acCHOTO
1r@poBoro Xurtsd. OCHOBHUM Pe3yJIbTATOM Liiei po60Tu € po3pobiieHa cucTemMa BUPiBHIOBAaHHSI PyKOIIMCHOTO
TEKCTY, sIKa 6a3yeTbCsl Ha 3aIIPOIIOHOBAHOMY METOJi BUPiBHIOBAHHS PYKOIIMCHOTO TEKCTY Ha OCHOBI pO3P0O0JIEHUX
QITOPUTMIB PO3Ili3HABaHHS Ta CETMEHTALIl TEKCTY, @ TAKOX 3 BAKOPUCTAHHSIM CTPYKTYPHOI'O aHAJII3y CUMBOJIIB, 10
BpaxoBye iHAMBiAyabHiI 0COGJIMBOCTI TOYEPKY, 3B'sI3HE HaIlKCaHHS CUMBOJIIB Ta J03BOJIsI€ 30€perTy 04YaTKOBUIA
CTHWJIb HAIIMCAHHS TeKCTy. Po3pobseHa cucTema BUPiBHIOBAHHS A€ 3MOTY PO3B’s13yBaTH HACTYIIHI 3a7adi 110
BHPiBHIOBAHHIO TEKCTIB YKPAIHCHKOI0 MOBOIO: BUPIiBHIOBAHHS OJIHOTO Ps/IKa PYKOMKUCHOTO TEKCTY, BUPiBHIOBaHHS
TEKCTIB, IO CKJIaIal0ThCs 3 6araThOX PSKiB, BUPIBHIOBAHHS JOKYMEHTIB, 1110 MICTATh Pi3Hi TUIIX TEKCTOBUX OJIOKIB,
BUPIiBHIOBAHHS TEKCTOBOI iHpopMalii 3 MOXKJIMBICTIO MigTPUMYBATH Pi3Hi TUIIM KOHTEHTY, Taki K cneuudivHi
CHAMBOJIY, MaTEMATHYHi (POPMyJIH, aAPECH €JIEKTPOHHOI [TOIITH, HOMepU TesleoHiB i T.1. OCO6IMUBICTIO
PO3pO6JIEHOI CUCTEMU € MOXJIMBICTb 4O MacIITabyBaHHS Ta PO3IMKPEHHS IS [IATPUMKU HOBUX MOB, TUIIIB
KOHTEHTY, BBEJIEHHSI OKpEMUX IIPaBUJI [JIs OCOOGJIMBUX 3a/la4y BUPiBHIOBaHHS. [lepeBaroo po3pobsieHoi cuCTeMU €
3/1aTHICTb BUPIBHIOBATHU TEKCT 3 BpaXyBaHHSIM II€PCOHATIbHUX OCOOJIMBOCTEN HaNlMCaHHs KOpUCTyBayda. Po3pobiieny
CHACTEMY BUPIBHIOBaHHS TEKCTY OyJIO YCIIIIHO iHTETPOBAHO B TECTOBUI MOOIIBHUI 3aCTOCYHOK, SIKUW HAZA€ 3MOTy
KOPUCTYBauy BBOJUTU PYKONIMCHUMN TEKCT, OTPUMYBATHU PE3yJIbTAT PO3Ii3HABAHHS TEKCTY Ta PE3YJIbTaT
BUPIiBHIOBAaHHS TEKCTY. [IpOBEIEHO €KCIIEPUMEHTAJIBHI JOCIIIPKEHHS, 10 MiATBEPIUIIN 3LATHICTb CUCTEMU
BMKOHYBATU BCi IOCTaBJIeHi 3aBgaHHs. CHUCTeMA N10Ka3aJla BUCOKI XapaKTEPUCTUKU SIKOCTi pOOOTH Ta MIBUIKO] B
yMOBax poOOTH Ha MPUCTPOSX 3 0OMEXEHHSIMH 00YMCIIIOBAJIbHUX PeCypciB. B pe3ysbTati po3pobieHa cuctema
MO>Ke OYTH iHTerpoBaHa JI0 iHIINX MOOUIIBHUX NOAATKIB 17151 06POOKY Ta BUPIBHIOBAHHS PyKOIIMCHOTO TEKCTY.
[TligTpuMKa po60TU 3 YKPAiHCHKUM TEKCTOM A€ MOTEHLiHI MOXXJIMBOCTI /17151 BUKOPUCTAHHS CUCTEMU B
pi3HOMaHITHUX rany3sx Haloi KpaiHu, TaKUX SIK OCBiTa, MEUIMHA, peKJIaMHUI 6i3Hec i T.4. Ha cboronHi icHye
TeHpeHLis undpoBisarii TOKyMeHTOO0Iry B pisHuX cdepax IisiIbHOCTI, B TOMY YMCJi MK Aep>KaBoio Ta
rpoMajsiHaMy, e TaKOK MO>Ke€ MaTy BEJIUKY KOPUCTb CUCTEMA OOPOOKYM PYKOIIMCHOTO TEKCTY /1J1s1 [IOKpalleHHSs
Bi3yaJIbHOTO CIIPUMHATTS Ta PO306ipJMBOCTI HANIMCAHOTO TEKCTY. 3allPOIIOHOBAHI Ta pO3pO06JIEHi y IUCePTaLlifHIN
poboTi MeTonu 6yJI0 BUKOPUCTAHO IIPY PO3PO6IIi KOMEPLiMHUX IIPOEKTiB, 30KpeMa MOOIIbHOTO NOAATKY [JIs

cmapTdoHiB Samsung y BUrisi QyHKILii BUPiIBHIOBAHHS 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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