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Pedepar:

1. ¥V nuceprauii po3po6sieHo iHpopmaniitHy TeXHOJIOTIIO, sKa 3abe3nevye revepatio mpudTy bpaiins 3i 3Bu4ariHoro
BBEJIEHOTO TEKCTY Ta J,03BOJIsIE CTBOPUTU CTAHJAPTHY IIPSIMOKYTHY TaKTUIbHY 3D-Mmopnens y popmarti STL.
JlopaTKoBO, TEXHOJIOTiS BUKOHY€ aHami3 3D-Mozesen Ha BiIOBiIHICTE CTaHIApTaM pO3Mipy Kparok bpanmns. Y
3aCTOCYHKY € MOJIMBICTb KOHBEPTYBaTH 300paxkeHHs 3 popmary PNG/JPEG y 3D-mogensb y popmari STL. Kpim
TOTO, Peajli3oBaHO KaJbKYJSTOP IPOTHO3YBaHHS [J1s1 OLiHKY sIKOCTi popMyBaHHS wWpudTy Bpaiiss 3aiesxxHo Bif
napameTpiB Pi3HUX TeXHOJIOTI 3D-IPyKy. Y [UCepTaliifHOMY JOCTIIPKEHHI PO3B'SI3aHO HAYKOBO-TIPUKJIAHE
3aBIaHHs PO3po6seHHS iH(popMaLiHOi TexHoorii popmyBanHs mwpudTy bpaiiins 3a gonomoroio 3D-
MoOJeJsioBaHHS. Ha OCHOBI IpoBeieHNX y MesKax Liiei po6OTH HOCIiIPKeHb OTPMMAHO TaKi pe3yJbTaTy: yieplue:
dhopmaizoBaHoO 3B’I3KM MK (pakTopamu sIKOCTi popmyBaHHs wpudTy bpaiiss y npouecax aiuTUBHOTO
BMPOOHHULITBA Ta NApaMeTPaMHu SIKOCTi (opmyBaHHs mpudTy bpaiiis Ha OCHOBI CEMaHTUYHNX MEPEX i MOBHU JIOTiKU
IIPEIMKATIB, MO JO3BOJIMJIO 3a0€3[1€YNTH TEOPETUYHE MiNIPYHTS 1151 IOJAJIBIINAX NOCIIIKEHb; ® CHHTE30BaHO

OaraTopiBHEBi MOZeJIi PIOPUTETHOCTI /1151 BUOKpEeMJIeHUX (DAKTOPIB BIIMBY i IIpoleciB GpopMyBaHHS LIPUPTY



Bpaiins, BU3BHa4Y€HO ONTUMAJbHUAN BapiaHT peasisalii yx [poLeciB Ha OCHOBI METOiB MATEMATUYHOIO
MOJIEJIIOBAHHS iepapXiii, paH>KyBaHHS Ta JIiHITHOTO 3rOPTaHHS KPUTEPIiB, BHACIIOK YOTO OTPUMAHO CTPYKTYPOBaHY
iHopmaliiiny 6a3y gaHux; ® po3po6JIEHO CTPYKTYPHO-QYHKIIOHANBHY MOZENb iHPpopMaliliHOi TeXHOOTi
OLIiHIOBaHHSI IPiOPUTETHOCTI (PAaKTOPIB i NPOLECiB, 1[0 BIIMBAIOTDL Ha SIKiCTh (opMyBaHHs mwpudty bpaiins Ha 3D-
MOJeJIAX, IPU3HAYEHUX [IJI HE3PSIYUX JIIOAEN; ® BUKOHAHO FeHEPYBaHHS TPUBMMIPHUX MOJeJIeN i3 TEKCTOM bpaiia
Ha OCHOBI ITapaMeTpiB 332 3aMOBYYBaHHS a00 BCTAHOBJIEHUX KOPUCTyBaueM I1apaMeTpiB; 31iliCHEHO KOHBEpTaLlilo
300pa’Ke€Hb Y TPMBUMIPHY MO/ZEJb 3 [10JAJbIIMM PO3IMMPEHHSIM 11bOr0 (PYHKLIOHAY; OLIiHIOBaHHS BiAIOBITHOCTI
po3mipiB kpanok mpudTy bpaiinsg HopMaTUBHUM CTaHAAPTaM; BUKOHAHO IMPOTHOCTUYHE OL[iHIOBAaHHS SIKOCTI
TPUBUMIPHUX MOJEJIEN i3 BpaXyBaHHSM TEKCTY, TUITy TEXHOJIOTIN 3D-ApyKy Ta iHIIKX apaMeTpiB; yIOCKOHAJIEHO:
IIpoliec BU3HAUEHHS IPIOPUTETHUX (PAKTOPIB BIJIMBY Ha sIKicTh popmyBaHHs mpudty bpaitns Ta pekomeHganii
00 BUKOPUCTAHHS TEXHOJIOTiH 3D-1pyKy i TPUBMMIPHOTO MOJEJIIOBAHHS; OTPUMAJIO NOAJIBIINY PO3BUTOK:
KOHLeNIist pOpMyBaHHS I OOI'PYHTYBAaHHS IPIOPUTETHUX YMHHUKIB, SIKi BIJIMBAIOTh HA SIKiCTb (POPMYBAHHS WIPUPTY
Bpaiins; 3acTocyBaHHs cydacHUX iHOPMaLiiHMX TEXHOJIOTIH y IIpoLecax afuTHBHOIO BUPDOOHULITBA,;
BIOCKOHaJIEHHS (PYHKLIOHAYy IPOrpPaMHUX 3a0e3leuyeHb [IPOrpaMHOro 3abe3neyeHHs A 3D-monenoBaHHs
mogeseyn bpaiist; BAKOPUCTAHHS IITYYHOTO IHTEJIEKTY 3 BCTAHOBJIEHUMU PEKOMEHIALISIMU 100 MOro iHTerpanii
IJIS TiIBUIIEHHS IKOCTI CTBOPEHHSI 6paliliBChbKUX Mojiesiert Bpaiiist; OLiHIOBaHHS SIKOCTi Ta pO3Ii3HaBaHHS
TPUBUMIPHHUX OO'EKTIB 3a JOIIOMOIOI0 KOMITIOTEPHOTO 30pYy 1 HEMPOHHUX MepeX. Pe3ysipTaTu fucepTaniiiHoi
Ppo6OTH Ta HAYKOBUX JIOCJIiI)KEHb BUKOPHCTAHO B HAYKOBO-IOCIAHULBKIN POOOTI, @ TAKOXK Y JIEKLIMHUX Kypcax i
IIPAKTUYHUX 3aHATTSIX [J151 CTY[IeHTiB YKpaiHChKoi akagemii gpykapcersa (IHcTutyT nosirpadii Ta menifiHux
TexHoJioriit HY «JIpBiBCchbKa nositexHika»), 30Kpema IiJi yac MpoBeJeHHsI eKCIIepUMeHTaIbHUX AOCIiIKEeHb Ta
arpoobatlii B yMOBax HaByaJabHO-peabiliTaliliHOro LeHTpy «JleBeHs». [laHi Mpo BIPOBAIKEHHS MiATBEPAKEHO
BiANOBiTHNMU NOKyMeHTaMu. KiI04oBi €J10Ba: NPiOPUTETHICTh, CEMAaHTUYHA MEPEXKa, OaraTopiBHEBa MOJIEIb,
MaTpPUISI TOCSDKHOCTI, MOBA JIOTIiKY MPEAUKATiB, TPOrpaMHe 3a6e3redyeHHs, HeYiTKi MHOXKMHU, HEMPOHHA Mepexa,
wpudt Bpaityis, TaKTUIbHE COPUIHATTS, MAIIMHHE HABYAHHSI, KOMIT IOTEPHUIA 3ip, HeviTKa Jorika, 3D-mpyk Ta 3D-

MO EeJIIOBaHHS, aiUTUBHI TEXHOJIOTII.

2. The dissertation develops an information technology that provides Braille generation from regular input text and
allows you to create a standard rectangular tactile 3D model in STL format. Additionally, the technology analyzes
3D models for compliance with Braille dot size standards. The application has the ability to convert images from
PNG/JPEG format to a 3D model in an STL file. In addition, a predictive calculator has been implemented to assess
the quality of Braille formation in various 3D printing technologies, which considers the quality according to the
set parameters. The dissertation research solved the scientific and applied task of developing an information
technology for forming Braille using 3D modeling. Based on the results of research conducted within the
framework of the dissertation work, the following results were obtained: for the first time: ¢ the formalization of
the relationships between the factors of the quality of Braille formation in additive manufacturing processes and
the parameters of the quality of Braille formation was carried out based on semantic networks and the language of
predicate logic, which allowed providing a theoretical basis for further research; * multilevel models of the priority
of the influence of the selected factors and processes that affect the formation of Braille were synthesized and the
optimal implementation of the processes of Braille formation was determined based on the methods of
mathematical modeling of hierarchies, ranking and linear collapse of criteria, as a result of which a structured
information database was obtained; ¢ a structural and functional model of information technology for assessing the
priority factors of influence and processes on the quality of Braille formation on 3D models used by blind people
was developed; ¢ three-dimensional models with Braille text were generated based on default parameters or values
set by the user, image conversion into a three-dimensional model with further development of this functionality,
as well as assessment of compliance with Braille dot size standards, and predictive assessment of the quality of the
three-dimensional model taking into account the text, type of 3D printing and other parameters; improved: * the
process of determining priority factors influencing the quality of Braille font formation and establishing
recommendations for the use of 3D printing technology and three-dimensional modeling; further developed: * the
concept of forming and substantiating priority factors influencing the quality of Braille font formation, as well as



the use of modern information technologies in additive manufacturing processes and improving the functionality
of software for three-dimensional modeling of Braille models, the use of artificial intelligence with established
recommendations for integrating artificial intelligence to improve the quality of creating Braille tactile models,
assessing the quality and recognizing three-dimensional objects using computer vision and neural networks. The
results of the dissertation work and scientific research were used within the framework of scientific research
work, as well as in lecture courses and practical classes for students of the Ukrainian Academy of Printing,
including conducting experimental research and tested in the conditions of the «Levenya» training and
rehabilitation center. Implementation data is confirmed by relevant documents. Keywords: priority, semantic
network, multi-level model, reachability matrix, predicate logic language, software, fuzzy sets, neural network,
Braille, tactile perception, machine learning, computer vision, fuzzy logic, 3D printing and 3D modeling, additive
technologies.
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