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Ha3sBa po60oTH aHIJIiHCBHKOIO:

To develop mathematical models and methods of analysis and synthesis of information processes for creation of

intellectual interface and alternative communication.

Pedepar yKpaiHCBKOIO:

Merot1o aHOi po6OTH € po3pobKa MaTeMaTUYHUX MOieslell i MeTOZiB aHai3y Ta CUHTe3y iHpopMaLiiHUX MTPOLIEeCiB
17151 337124 [T0OYI0BY iHTEJIEKTyaIbHUX CUCTEM iHTep(EeNCy Ta albTEPHATMBHOrO 3B's3Ky. Haii6inbmmii intepec s
IAHOTO OCJIiIKEeHHS IPEACTaBISIOTh: (hopMartizalis 06MeKeHOro Habopy eJIeMEeHTIB KepyBaHHS 32 IOIIOMOT0I0
indopmauiitHux mozenel, Binbip anpTepHaTUBHOI iHPopMaliii B moTowi Ta ii BiATBOpEeHHS Ha Cy4yaCcHUX
KOMITIOTepax. B Jocii)KeHHi BUKOHAHO HACTYIIHI 3aBJaHHS: BUBHAYEHO 3MiHU XapaKTepHUX O3HaK y JUHaMiLli
BiZIEOTIIOTOKY B CUCTEMi aJIbTEPHATMBHOIO BBEJEHHS iHPOpMallii MOBOIO KeCTiB, pO3p00JIEHO aJITOPUTMIB
ksacu@ikauii MiMiKu Ta fesiKi aclieKT! CTBOPEHHS TPOCTOPOBOI MOEli TOJIOBU JIIOAVHY, CTBOPEHI METOAM aHATIi3y
IVHaMivyHO 3MiHHUX i IPMXOBaHUX O3HAK KOMYHIKaTUBHOI iHpopmalii. [I71s1 BUpillleHHs 33124 BUKOPUCTOBYBAJIUCS
METOJIY TinepIIOLMHHOI Kiacudikallii, 1ceBLo00epHEHHS, aHCAMOJIi MOJieJIel, METOY Bi3yaslbHOI aHAIITUKY Ta
IIPUUHATTS pileHs. [[711 eKCIIepUMEHTaIbHOI peasildaliii 3acTocoBaHo cepenoBuia po3podku s C#, Python ta
Scala. Po3po6sieHO TeXHOJIOTIIO pO3Ii3HABAHHSI €JIEMEHTIB >KECTOBOI MOBH i3 3a/Iy4€HHSIM TPUBUMIDHUX 3TOPTKOBUX
HepOHHUX MepeX. PO3po6JieHO TeXHOJIOTiI0 KackagHoi 06po6KU pidHOPinHOI iHopmallii, 110 BKIIOYAE METOAN
rinepIIOIMHHOI Ki1acu@ikalii, FpynyBaHHs O3HAK i IJIMOOKOTO HABYAHHS B OJIHiY TeXHOJIOTI1. [IpakThYHe 3HaYeHH]
OTPMMAaHUX PE3yJIbTATIB MOJISITae B pO3pOOLIi MaTeEMAaTUYHUX MOJIeJIell, METOiB aHali3y Ta CUHTe3y. 30Kpema,
po3pobieHo iHdoIoriuHI, MapaMeTpUYHi, MaTeMaTUYHi MOZEJIi Ta METOAU [1IJIsl MOZIEJIIOBaHHS Ta PO3Ii3HABAHHS
JK€CTiB, TEKCTOBOI Ta HeBepOaIbHOI iHpopmalii. 3a pedysbTaTaMy JOCHIIKEHHS OITy0J1iKOBaHO 87 HayKOBUX
ny6stikauiit, 3 Hux: 3 MoHorpadii, BuaHux 3a KOpOHOM, 7 pO37iiiB B MOHOrpadisix, BULAHUX 32 KOPAOHOM, 25
craTei (3 HUX 16 B Scopus), 52 nomnosizi (3 Hux 52 B Scopus). 3BiT CKJIaJA€ThCS i3 BCTYITy, YOTUPbOX PO3TiJiB,
BHICHOBKIB, CIIMCKY BUKOPUCTAHUX JKepeJl i [oAaTKiB. 3aranbHuil oocsr 3BiTy ckiagae 220; 77 pUCyHKIB, 4 Tabiuli;

CIIMCOK BUKOPUCTAHUX JKepedt i3 382 HallMeHyBaHb Ha 48 CTOPiHKaXx.

Pedepar aHIJIiHCBKOIO:

The purpose of this work is the development of mathematical models and methods of analysis and synthesis of
information processes for the tasks of building intelligent interface systems and alternative communication. Of
greatest interest for this study are: formalization of a limited set elements using information models, selection of
alternative information and its reproduction on modern computers. The following tasks were performed: the
changes of characteristic features in the video stream using alternative input of information were determined,
algorithms for the classification of facial expressions and creating a spatial model of the human head were
developed, and methods of analysis of dynamically changing and hidden features in communication were created.
Methods of hyperplane classification, pseudo-inversion, model ensembles, methods of visual analytics and
decision-making were widely applied. Environments for C#, Python, and Scala were used for experimental
implementation. The technology for recognizing sign language with the involvement of 3D convolutional neural
networks has been developed. The technology of cascade processing of heterogeneous information has been
developed, using methods of hyperplane classification, feature grouping and deep learning all in-one. The practical
significance of the obtained results lies in the development of mathematical models, methods of analysis and
synthesis. In particular, infological, parametric, mathematical models and methods for modeling and recognizing
gestures, text and non-verbal information have been developed. Based on the results, 87 works were published,



including: 3 monographs published abroad, 7 chapters in monographs published abroad, 25 articles (16 of them in
Scopus), 52 reports (52 of them in Scopus). The report consists of an introduction, four chapters, conclusions, a list
of used sources and appendices. The total volume of report is 220 p; 77 figures, 4 tables; a list of sources with 382
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