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Jep>kaBHuM peecrpaniiinmii Homep: 0121U108039

Bigkpura

Dara peectpamnii: 22-04-2024

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga eramy: Po3po6uTy HAyKOBO-TEXHIUHi Ta METOIMYHI 3acaii CTBOPEHHS Ta anpoballii CHCTeMHU ITYYHOTO {HTENEKTY sl

mofeil 3 BaZlaMu 30Dy
ITowaToxk eramy: 01-2021
3akiHueHHs eTtany: 12-2023

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

HasBa opranisanii: [HcTUTYT KiGepHeTuky imeHi B. M. I'mymkoBa HarjioHanpHoI akagemii Hayk Ykpainu
Kog, €PIIOY /IIIH: 05417176

MignopsaxoBanicTe: HallioHanbHa akanemis Hayk YKpaiHu

Agppeca: npocnekT Akazemika ['mymkosa, 6yz. 40, M. Kuis, KuiBceka 06:1., 03187, YkpaiHa

Tenedon: 380445262008

Tenedon: 380445264178

E-mail: incyb@incyb kiev.ua

WWW: http://incyb.kiev.ua/

3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

HasBa oprasnisanii: [HcTUTYT KiGepHeTuky imeHi B. M. I'mymkoBa HarjioHanpHOI akagemii Hayk Ykpainu
Kog, €JIPTIOY /ITTH: 05417176

Agppeca: npocnekT Axagemika ['ymkoBa, 6yz. 40, m. Kuis, 03187, Ykpaina

MignopsiaxoBanicTs: HallioHanbHa akanemis Hayk YKpaiHu

Tesnedon: 380445262008

Tenedon: 380445264178

E-mail: incyb@incyb.kiev.ua

WWW: http://incyb.kiev.ua/

4. JI>kepesia Ta HanpssMU (piHaHCYBaHHA

IligcTaBa aJ1s IpoBeAeHHs POOIT: 34 - IOTrOBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaM, aKaieMi€lo HayK

(ro;10BHMMH PO3NOPSIAHMKAMYU OI0IKETHUX KOIITIB HAa poBeaeHHs HIIKP)

KIIKBK: 6541030



Hampsm ¢inancyBaHHS: 2.2 - IPUKJIATHI JOCIiAKEHHS i pO3po6KU

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTuynmii o6csar pinancyBaHHs 3a 3BiTHHH eTam: 5017.846 TuC. rpH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

p03p06I/ITI/I HayKOBO—TeXHi‘IHi Ta MeTOﬂI/I‘{Hi 3acagn CTBOPEHHAI Ta anpo6au,i'1' CUCTEMU HITYYHOTO iHTeJ’IeKTy nJid J'IIO,HefI 3 BajjaMu

30py
Ha3sBa po6oTHu (aHrJI)

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

Pedepar (yxp)

Kito4oBi csi0Ba: JII0iMHA 3 BalaMy 30pY, LITYYHUII iHTEJIEKT, FeoJIoKallisl, BeO-cepBic, HaBirauis, 6iHapu3allis 306pakeHb, CIyXoBa
cucremMa, KibepdizuyHa Mmopesb, geckpuntop ®Dyp’e, mysbcoBa XBWJIS, IONEPEYHUI PE3OHAHC, €XOJIOKallisl, TpiaHTy-JIsLis,
obuncioBanbHa 6iosorist. O6'€eKTOM IOCTIIKEeHb i PO3POOOK € CUCTEMU 3ByKOOAYEHHsI Ta WITYYHOTO iH-TEJIEKTY, 110 30pi€eHTOBaHi
Ha JIIOAMHY 3 BaJaMu 30py. MeToio poGOTH € po3pobKa HAyKOBO-TEXHIYHMX Ta METOAWYHMX 3acajy CTBO-PEHHs Ta anpobarii
CHCTEMH LITYYHOTO iHTEJIEKTY JJIs1 JIIOZIeH 3 BalaMU 30Py Ta HO-BOTO HAYKOBOT'O HAIPSIMKY - OOYMCIIIOBaILHOI 6iosorii. MeTonu
JOCJTiZPKEHHS, BAKOPUCTaHi B poOOTi, 'PYHTYIOThCSI HA TPAHCAMCUMIT-JIIHAPHIN Ta OHTOJIOTIYHIN KOHIEIIiSIX poO0TH 3i 3HAHHIMHU.
OtpumaHi pesynbTaTy. JOCTiIKeHO iCHyI04i PO3pOOKM iHCTPYMEHTAIbHUX 3a-CO6IB B raiysi 3aCTOCyBaHHSI OOPa3HO-TIOHSTIHHOI
oHTosorii. [Iy1 po3B'sI3aHHs 337124 HaBirauii jirojieil 3 BalaMy 30py Y Pi3HUX cepeioBHUIax CpOpMYIbOBAHO OCHOBHI ITOJIOKEHHS
KibepdisnuHOi Momeni CHyXOBOi CHUCTEMHU JIIOAMHMA 3 TOYKM 30py OOYMC-JoBasbHOI 6Giosorii. Ha ocHoBi 1miei mopesni
IIpOaHasi30BaHi OCHOBHI TEXHOJIOTii KO-[yBaHHS BizyasbHOI iHpopMaliil 3ByKOM. 3allpOIIOHOBAHO JBa HAMGI/IbII NEPCIEeKTH-BHI
HaIpsSMKU BUKODUCTAHHS Liei Mogesi ciayxoBoi cucTtemu. lle MOXIMBICTD 3a H0-TIoMOroo (¢i3uKu Ta MATEMATHUKU OINUCATU
CIIOCOOM Opi€HTallii Ta €X0JIOKaLifiHi CMC-TEMM KMBUX iCTOT a 3 IPYroi CTOPOHM CTBOPUTH DS NIPOEKTIB €XOJIOKALIMHUX MPU-
CTPOIB [Jid JIIOAEN 3 BajamMu 30py. BUIOM HAyKOBO-TEXHIYHOI NPOAYKLii € aaropuT-mMu HEJIHIMHOIO CIIEKTPAJbHOIO aHajizy
CUTHAJIB BYXOM JIIOAMHM Ta OJIOK-CXE€MM €XOJIOKallii XMBUX iCTOT 10 MpH3HAYEHi AJIs1 CTBOPEHHS psnly IMPUCTPOIB AOIOMOTU
JIOASM 3 BaJlaMé 30py. 3a pe3yibTaTaMu JAOCTiIXeHb OMyOJiKOBaHO 6 HAyKOBUX cTaredl 1 MpPEmpuHT Ta 5 Te3 y Mpausx

MDKHapOJHUX KOH(epeHLil. OTpUMaHO OOMH NAaTEHT Ha BUHAXI,
Pedepar (aHrI)

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 results, 6 scientific

Inpexc YIK: 630*3:51-7; 674:51-7; 630*3:007; 674:007; 630%83:51-7; 630*83:007, 004.519.6

Kopgu TemarnuHux pyopuk HTI: 66.01.77
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykuii (ykp): Kibep¢iznuHa Mopiesb CIIyXOBOi CUCTEMHU JIIOAMHY, AJITOPUTMU HeJIiHITHOTO CIIeKTPabHOTO aHAJi3y

CUTHAJIIB ByXaMU JIIOJVHU Ta METOIY €X0JIOKALil )KMBUX iCTOT

Hassa npoaykuii (aurJi): Cyberphysical model of human auditory system, algorithms of nonlinear spectral analysis of signals by
human ears and methods of echolocation of living beings.

OuikyBaHi pe3yJybTaTH: MeTonu, Teopii, METOANYHI JOKyMEHTU
T'any3s 3acTocyBaHHS: TEXHiKa JIOKallil Ta peabisniTaliiina MeguIHa

Onuc npogykuii (ykp): Kibepdizuuna mojiesb CIyxoBOi CUCTEMHU JIIOAMHHY, 10 100yJ0BaHa Ha OCHOBI MOMEPEYHUK CTOSTYUX
XBUJIb TA SIBUILi OIIEPEYHOrO PE30HAHCY Y 3aBUTILIi ByXa JIO-IMHU, aJITOPUTMU OOPOOKH 3BYKOBUX CUTHAJIIB ByXOM JIIOIMHH, 1110
MIPeCTaBIISIIOTh HEJIHIMHUN CTIeKTPaJbHUI aHai3, Ta 6JI0K-CXeMU aKyCTUYHOI eX0JIoKallii )KMBUX iC-TOT, 1[0 NOOYA0BaHi Ha
TIEPEKPUTTI iarpam CIPSIMOBAHOCTI BYX LIMX iCTOT 3 BUKOPU-CTaHHSAM METOIiB TPiaHTyJIALi, 1711 CTBODEHHS DALY

€XOJIOKAUiHNI TPUCTPOIB 4O-TIOMOTH JIIOASIM 3 BalaMU 30Dy

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII: [TosinueHHs SIKOCTI JKUTTS Ta 3[0POB'sS HaceJIeHHS, €(DeKTUBHOCTI 1iaTHOCTHKU

Ta JIIKyBaHHS XBOPHX, 3a6€31e4eHHs IIPOMHUCIIOBOCT] Y1 HAaCeJIEHHs] HOBUM BUAOM iHPOpMaLitHO-KOMYHIKaliHHUX TTOCITYT
Crapgis 3aBepmenocti HTII: Ines, konuenuis, 3sit no HIJIKP

Bruposagskenns HTII: He BoposamkeHo

Crpoku BrnpoBazskenHs: 01.202412.2025

BupoGHHUK npoayKuii: IHCTUTYT KibepHeTuKY iM. B.M. I'mymkoBa HAHY

CnoskuBavi npoaykuii: MennyHi ycraHoBU

IlepcriekTHBHI pUHKH: YKpaiHa

IIpaBa inTeseKTyas1bHOI BiaacHoOCTi: «Hoy-xay», 3a gorosopamy, ITogaHo 3asBKy Ha BUady OXOPOHHOIO TOKYMEHTY, B Ykpaini

®opmu Ta ymoBH nepepgadi npogykuii: [Iponax «Hoy-xay», CrisieHi HIJIKP, 3a moroBopamu
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8. 3BiTHa JOKyMeHTalLisl

KinpKicTh cTOpiHOK B 3BiTi: 246
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHIi BiLOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB
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