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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobuTy HayKOBO-TEXHI4Hi Ta METOAMYHI 3acafyl CTBOPEHHS Ta anpoballii CUCTEMU WITYYHOTO iHTEJIEKTY [Jisl

JIOZiell 3 BaJjlaMy 30py

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Develop scientific, technical and methodological principles for creating and testing an artificial system intelligence
for the visually impaired

Pedepar yKpaiHCBKOIO:

KiiouoBi cioBa: soiuHa 3 BalaMu 30Dy, IITYYHUH iHTeJIeKT, reosioKallisi, Be6-cepBic, HaBirallisi, 6iHapu3ailis
300pa’KeHb, CIIyXOBa CUCTEMA, KibepdiznyHa mogeb, feckpuntop Oyp'e, MysbCcoBa XBUJIS, IONIEPEYHMI PE30HAHC,
exoJIoKallisl, TpiaHry-JisLis, o6yncioBanbHa 6iosoris. O6'€KTOM [OCiIKeHb i pO3PO6OK € CUCTEMU 3ByKOOAYeHHS
Ta ITY4YHOTO iH-TEJIEKTY, 1110 30Pi€HTOBaHI Ha JIIOJIMHY 3 BalaMU 30py. MeToio po60TU € po3poOKa HAyKOBO-
TEeXHIYHUX Ta METOJMYHMX 3aCaIU CTBO-PEHHS Ta anpoballii cucTemMu LTYYHOTO iHTeJIEKTY [J1s JIIoAel 3 BaJaMu
30py Ta HO-BOT'0O HAyKOBOTO HAIIPSIMKY - 00YMCJIIOBAIbHOI 6ioJiorii. MeToau NOoCHiI)KeHHs, BAKOPUCTaHi B po0OTi,
I'PYHTYIOTbCS HA TPAHCOMCLUII-JIIHAPHIN Ta OHTOJIOTIYHIN KOHLIENLiIX po60TH 3i 3HaHHSIMU. OTpUMaHi pe3yJIbTaTh.
JocninkeHo icHyIo4i po3pOOKYU iHCTPYMEHTAJIbHUX 32-CO0iB B rajysi 3aCTOCYBaHHS 06pa3HO-TIOHSITIIHOI OHTOJIOTI.
J7151 po3B'si3aHHs 337124 HaBirauii jonen 3 Baamu 30py y PisHUX cepefoBUILaX C(POPMYJIbOBAHO OCHOBHI
I0JIOKeHHS KibepdisniuHOi MOJieli CIIyXOBOi CHUCTEMU JIIOMHU 3 TOUYKU 30py 004MC-II0BaIbHOI 6iostorii. Ha ocHOBI
1iiei Mogesti mpoaHasnizoBaHi OCHOBHI TEXHOJIOTII KO-IyBaHHSI BidyaabHOi iHdpopMaliii 3ByKOM. 3aIpOrIOHOBAHO 1B
HaMOi/IbII IePCIIeKTU-BHI HalpSIMKY BUKOPUCTAHHS 1iiei MOJiesli CIIyX0BOi cucTeMU. Lle MOKJIMBICTD 32 1O-TTIOMOTOI0
i3k Ta MaTEMaATUKU ONUCATHU CIIOCOOH OpieHTAallil Ta €X0JIO0KalilHI CUC-TEMU KMUBUX iCTOT a 3 IPyroi CTOPOHU
CTBOPUTHU P31, IPOEKTIB €X0JIOKALIMHYX IIPU-CTPOIB 1714 JI0LEN 3 BagaMU 30py. BUIOM HayKOBO-TEXHIYHOI
IIPOAYKIii € aJIrOpUT-MU HEJIiHIHHOTO CIIEKTPAJIbHOTO aHasli3y CUTHAJIIB ByXOM JIIOJJMHU Ta 6JI0K-CXE€MU €XOJIoKalli
JKMBHUX iCTOT 110 IIPU3HAYEHI /1711 CTBOPEHHS Psly IPUCTPOIB JOIIOMOTH JIIOJSM 3 BaJlaMU 30py. 3a pe3ybTaTamMu
IOCJIiIPKEHD OIy6J1iKOBaHO 6 HAYKOBUX CTaTel 1 IPEeNpUHT Ta 5 Te3 y Mpalsix MbKHApPOLHUX KOH(epeHLii.

OTpuMaHO OJIVH MMaTEHT Ha BUHAXI[,

Pedepar aHr1ilicbKOIO:

Keywords: visually impaired person, artificial intelligence, geolocation, web service, navigation, image binarization,
auditory system, cyberphysical model, Fourier descriptor, pulse wave, transverse resonance, echolocation,
triangulation, computational biology. The object of research and development is sound vision and artificial
intelligence systems, which are aimed at people with visual impairments. The purpose of the work is to develop the
scientific, technical and methodical basis for the creation and testing of an artificial intelligence system for people
with visual impairments and a new scientific direction - computational biology. Research methods used in the
work are based on transdisciplinary and ontological concepts of working with knowledge. Obtained results. The
existing developments of instrumental tools in the field of application of figurative and conceptual ontology are
studied. To solve the problems of navigation of visually impaired people in different environments, the main
provisions of the cyberphysical model of the human auditory system from the point of view of computational
biology are formulated. On the basis of this model, the main technologies of encoding visual information with
sound are analyzed. The two most promising directions of using this model of the auditory system are proposed.
This is an opportunity, with the help of physics and mathematics, to describe the methods of orientation and
echolocation systems of living beings, and on the other hand, to create a number of projects of echolocation
devices for people with visual impairments. The types of scientific and technical products are algorithms for non-
linear spectral analysis of signals by the human ear and block diagrams of echolocation of living beings, which are
intended for the creation of a number of devices to help people with visual impairments. According to the research
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: KiGepdisnuHa Mojesb CIyX0BOi CHCTEMM JIIOAMHM, QITOPUTMHU HEJIHIHOTO

CIIEKTPAJILHOTO aHAJI3y CUTHAJIIB ByXaMU JIIOAVHU Ta METOIU €XOJIOKALlii )KMBUX iCTOT

Ha3zpa HTII anrJiiicbKo10: Cyberphysical model of human auditory system, algorithms of nonlinear spectral

analysis of signals by human ears and methods of echolocation of living beings.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJabTaTH: Metoau, Teopii, MeToanYHi JOKyMEHTH

FaJIy3b 3aCTOCYBAHHSI: TexHiKa jloKalii Ta peabiniTaliiHa MeJUIMHA
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Ki6epdisuuna Mozesb CIyX0BOi CUCTEMHU JIIONMHY, 10 MOOYI0BaHA HA OCHOBI IIONIEPEYHUX CTOSYNX
XBWIb Ta SIBUII [IOTIEPEYHOr0 PE30HAHCY Y 3aBUTL Byxa JIO-AUHH, aJITOPUTMHU OO6POOKY 3BYyKOBUX CUTHAJIIB ByXOM
JIIOJIMHY, 1O [IPeICTaBIISI0Th HeJIiHIMHUI ClIeKTpaJIbHUN aHaJli3, Ta 6JI0K-CXeMU aKyCTUIHOI €X0JI0Kallii JXUBUX ic-
TOT, 1J0 [100YyIOBaHi Ha IepPEeKPUTTI JiarpaM CIPsSIMOBAHOCTI ByX LJUX iCTOT 3 BUKOPU-CTaHHSIM METOJIiB TpiaHTyJIsLi,

L7151 CTBOPEHHS Py €X0JI0KaliliHUI IPUCTPOIB AO-TIOMOTH JIIOASIM 3 BalaMU 30py

ConjianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns SkocTi XUTTA Ta 370pOB's HACENIEHHS,
e(eKTUBHOCTI 1iaTHOCTUKU Ta JIiKyBaHHS XBOPUX, 3a0€3M1eYeHHS IPOMUCIIOBOCTI Y1 HACEJIEHHS HOBUM BUJIOM

iHopmaliiiHo-KOMYyHiKaliliHUX IOCJIyT

Bnyins HTII Ha moBKiJjs:

BrnpoBagskeHHs HTII: He snposamxkeHo
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