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METO/ IOBYJAOBH AYJIIONOTOKY JOIMOBHEHOI PEAJILHOCTI /1151
MOKPAIIEHHSI OPICHTALIL TA BE3NEKH JIIOJEN 13 IPOBJIEMAMHU
30PY

Posensanymo memoo nobyoosu ayoionomoxy OOno6HeHOi peanvHocmi O NOKpAaueHHs
opienmayii ma be3nexu ar0del i3 npodaemamu 30py. Memoo 1pyHmyemsvcs Ha GUKOPUCIMAHHT MO0
YOLOVSES ons eussnenns o6’ckmie y sideonomoyi ma 320pmro8oi HeupouHoi mepexci O0is
Kiacugikayii HazeaHux ocio, wo oac 3mo2y 3abe3neuumu NPIOPUMUZ06AHE  036YYYEAHHS
Hebe3neunux 00’ckmie ma nepcoHighikoeane iHOOPMYBAHHA KOPUCYBAYA 6 DEAbHOMY YACi.
Pospobaenuti npoepammuuii npomomun npoOemMoHCmpy6as UCOKI NOKAZHUKU MOYHOCMI Nid uac
EeKCNepUMEHMANbHO20 O0CNIONCEHHS, NIOMEepousU eheKmusHicms memooy 5K IHCIMPYMeHMY
NiOBULEHHS A8MOHOMHOCTI ma 6e3neKku 1ooell i3 30pO8UMU NOPYULEHHAMU.

The method for constructing an augmented reality audio stream to improve orientation
and safety for people with vision problems is considered. The method is based on the use of the
YOLOV8S model for detecting objects in a video stream and a convolutional neural network for
classifying named individuals, which allows for prioritized voicing of dangerous objects and
personalized user information in real time. The developed software prototype demonstrated high
accuracy rates during experimental research, confirming the effectiveness of the method as a tool
for increasing the autonomy and safety of people with visual impairments.

VY nocnijpkeHHI TPENCTaBIeHO HAYKOBO OOIPYHTOBaHMH MeToja 100yJ0BU
ayIiOMOTOKY OMOBHEHOI PeabHOCTI JJIsl MOKPAIICHHS OpieHTAIll Ta Oe3meku Jroaei i3
npoOiieMaMy 30py UIISIXOM aHalli3y BiICONIOTOKY B pealibHOMY Yaci Ta 03BY4YyBaHHs
npioputeTHOi iHpOpMaNii Mpo 00’€KTH AOBKULIS i igeHTH(IKOBaHUX 0Ci0. 3pocTaHHs
r7100abHOT KiJIBKOCTI JIFOJIEH 13 MOpYIICHHSIMH 30Dy, CKJIAJHICTh CaMOCTIHHOI HaBiraiii,
HEJIOCTATHSI aJanToOBaHICTh iHPpacTpykTypu [1] Ta oOMexeHI MOKIMBOCTI iCHYHOYHX
OUPPOBUX ACHCTUBHUX TEXHOJOTIH (OpMYyrOTh mMoTpedy y CTBOPEHHI IHTETPOBaHHUX
CHCTEeM, 3/[aTHUX CHUHTE3yBaTH 30poBY iH(opmario y 3pyunuii aymiodopmar [2, 3].
Takuit miagxig Mae ocoONMBEe 3HAYCHHS B YMOBaX HECTAaOIIBHOIO UM HEOE3NEYHOTrO
CepeNloBHINA, /€ MIBHAKICTh Ta TOYHICTh IIOBIIOMJICHb BIUIMBAIOTH Ha OE3MeKy
KopuctyBaua [4].

3pocTaHHa iHTEpecy OO0 TEXHOJIOTiH JIOTIOBHEHOT PEeaJIbHOCTI y TO€THAHHI 3
IHTETIeKTYalbHUMH CHCTEMaMH aHaji3y J[JaHUX BiJKPUBAaE HOBI MOXKIIMBOCTI JUIs
MITPUMKH JFofel i3 mopymieHHsMu 30py [5]. OmHuM i3 MEpCHEeKTHBHUX HAMpPSAMIB €
(dbopMyBaHHS ayTiOTIOTOKY JIOTIOBHEHOI peajbHOCTi, y SIKOMY BepOalbHI OIHCH,
MOTIEPE/PKEHHST Ta KOHTEKCTHI INIKAa3KM CHHTE3YIOTBCS Ha OCHOBI OaratopiBHEBOi
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00pobku iHdopmanii npo moBKULIA [6]. PO3BUTOK TEXHOJOTIT KOMI'IOTEPHOTO 30Dy
BiIKpWBAa€ HOBI MOMJIMBOCTI JUII CTBOPEHHS CHCTEM JONMOBHEHOI pPeaJbHOCTI,
OpI€HTOBaHMX Ha MiATPUMKY JIFOACH 13 TOPYIIEHHAMH 30pY. AKTYaNbHICTH IIi€1 TEMaTHKH
3yMOBJICHa TOTpeOor0 3abe3medyntd Oe3rmedHy Ta iH(GOPMAaTHBHY B3aEMOMII0 TaKUX
KOPHCTYBAYiB 3 OTOUCHHAM Y PeXnMi peanbHoro vacy [7]. KoM oTepHwuii 3ip 103BoIIsE
aBTOMATHYHO aHAN3yBaTH IPOCTOPOBY CTPYKTYPY CIIEHH, BU3HAYATH KITIOYOBI 00’ €KTH,
OIIiHIOBATH iXHIO BiJICTaHb, THII, HOBEIIHKOBI XapaKTEPUCTUKHU Ta NOTCHIIHHY HEOE3MeKy
[8]. dnst mromeii 3 mOpyLICHHAMHE 30PY Ll MOMKIIHBOCTI € KPUTHYHO BAXKJIUBUMH, OCKLUIBKH
(OpMYIOTh OCHOBY /I TOOYZOBH ayA10MOTOKY JOTIOBHEHOI PEabHOCTI, SIKUH KOMIICHCY€
Opak BizyasbHOI iH(pOpMAIii.

CyuyacHi miixoau, 3aCHOBaHI Ha IIMOMHHOMY HaBYaHHI, 3a0€3MEYYIOTh BHCOKY
TOYHICTh po3mi3HaBaHHs 006°exTiB [9], BusBieHus mnepemkon [10], cemanTHuHOI
cermenrarii [11] Ta BimcTeskeHHs pyxoMux eneMenTiB cuenu [12]. e mo3Bosse He nuiie
ONHCYBATH CTAaTUYHE OTOYCHHS, a i pO3mi3HaBaTH MUHAMIYHI CHTYyalii, IO OCOOIHBO
BaXIIMBO U HaBiramii y MICBKOMY CEpeIOBHINI, TPOMAICBKAX OYHIBIAX YH
TpaHcopTHuX By3nax [13]. Otpumani KOMIT'IOTEPHHM 30pOM JaHi MOXYTh OyTH
KOHBEPTOBaHI y CTPYKTYpOBaHI TEKCTOBI ONHCH, SKi Jdami TpaHCHOPMYIOTECA B
ayIiomigKa3Ki — BiJl KOPOTKUX IIOTEPEIKCHb O NCTAIbHUX IHCTPYKIiH, 3aJIe)KHO Bix
PIBHS CKJIQJIHOCTI CUTYaLil Ta IHAUBIyaIbHUX MOTPed KOPHCTYyBaya.

[lepciekTBM  PO3BUTKY  TaKMX CHUCTEM TOB’s3aHi 3  IHTErpaui€ro
MyJIbTUMOJATBHUX Mojeedl [14], 3aaTHux omHOuacHO 0OpoGmsATH BigeomoToku [16],
MPOCTOPOBI KapTH OTOYCHHS Ta KOHTEKCTHI maHi [15], mo mM03BONUTH TeHepyBaTH e
TOYHIII Ta peneBaHTHI MOBHI moBimomienns [17]. Taki TexHOJOTII 3maTHI CYTTEBO
MIJBUIUTH PIBEHh MOOITBHOCTI Ta OC3MEKH JIFOACH 13 MOPYIICHHIMHU 30pPY, CTBOPIOIOYH
IHTEeNIeKTyaIbHUH ayJiOHABITAlIHHUA TIPOCTIp, MO NPHUPOTHO IHTETPYETHCS Yy IXHIO
MTOBCAKICHHY B3aEMOJIIO 13 HABKOJIUIIIHIM CBITOM.

HaykoBa HOBHM3HAa [IOCHiUKEHHS TIONsra€ y TIOE€AHAHHI INPiOPHUTH30BAHOI
imeHTHdiKamil 00’€KTiB Ta TepcoHipikoBaHOT Kiacudikamii ocid i3 MoJaNBIIHM
MIEPETBOPEHHSAM IIi€i iH(pOpMalii Ha ayaioNOTiK MOMOBHEHOI peambHOCTI. Takwmil miaxix
3a0e3reuye aJanTUBHY B3aEMOMI0 KOPHCTYBaya 13 CEpEIOBHILEM, PO3LIUPIOE
MOXIIMBOCTI aCHCTHMBHMUX TEXHOJIOTif, a TaKoX CTBOPIOE YMOBH [UIsi OUIBLIOT
aBTOHOMHOCTI 0Ci0 i3 mopyieHHsIME 30py. Po3pobiienuit meron crpusie peamizamnii [{inei
cranoro po3Butky OOH Ne3, NelO Ta Nell [18], ockimbku miaTpuMYye 30epeiKeHHS
3JI0pPOB’sl, 3MEHIIYE COL[ialibHy HEPIBHICTb 1 crpHsie pOpMYBaHHIO 1HKIFO3UBHUX MICBKUX
CEepeIOBHIIL

[pakTHyHa 3HAYYNIiCTH POOOTH MOJISITa€ Y CTBOPEHHI MPOTrPAMHOTO IPOTOTHITY,
SIKMIA JTOBOAMTH 3aCTOCOBHICTH METOAY B pealbHOMY pexumi. Takuil miaxin Moxe OyTH
IHTErpoBaHUH B MOOUIbHI 3aCTOCYHKH, CUCTEMH HaBiramii Ta iHKIIIO3UBHI iH(pOpMaIiiHi
cepBicH.

3anpornoHoBaHUN MeTon 0a3yeTbcs Ha BHKopucTanHI moneni YOLOVSS mus
BUSIBJICHHSI 00’€KTIB Yy BiZIeONOTOLI Ta 3rOPTKOBOI HEWPOHHOI Mepexi [uisi Kiacudikamii
Ha3BaHMX 0Ci6. MOro CTpyKTypHa opramisamis OXOIUTIOE IONMEPEIHIO O0OPOOKY
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BiZICOJIaHMX, BUSBJICHHS Ta (iNbTpanio 00’€KTiB 32 OPOroM JOBipH, NEepcoHi(ikoBaHy
izeHTHdiKkamito Ta (opMyBaHHS ayAiONOTOKY 3 ypaxXyBaHHSAM TIPIOPUTETHOCTI
MOTEHIINHO HebOe3nmeuHnx o00’ekTiB.  KilrouoBOO OCOOMMBICTIO €  BCTAHOBJIEHHS
IUHAMIYHOI iepapXii KjaciB, II0 BH3HAYa€ TOPSINOK O3BYUYBaHHS 3aJIe)KHO BiI PiBHSI
3arpo3u, Ky KOHKPETHI 00’€KTH MOXXYTb CTBOPIOBATH JJIs KOpHcTyBada. Lle mo3Bosse
OTEpaTHBHO TIPUBEPTaTH YyBary 10 (AaKTOpiB pHU3HKY, MIATPEMYIOUN Oe3nedHy
TpaekTopito pyxy. JlomaTkoBo, MOXIHBICTh KiacH(ikaiii Ha3BaHUX oci0 3abesmedye
nepcoHipikoBaHy B3aEMOJII0 3 OTOYEHHSM, IO € BAXIMBUM SK Y HOBCSIKACHHUX
CHUTYAIIISIX, TaK i B KOHTEKCTI COIiabHOT IHTETpaIlii.

ExcriepuMeHTanbHi JOCTIKEHHsI BHKOHAHO Ha OCHOBI CTBOPEHOT'O NPOTPaMHOTO
npotoTuny (pucyHoK 1), 110 BKJIIOYAE MiACHCTEMH MOMEPEIHBOI 0OPOOKH BiIEOMOTOKY,
BUSBJICHHS 00’ €KTIB, KTacu(ikaIlii Ha3BaHUX 0Ci0, HABYAHHS MOJICIICH 1 KOPUCTYBAI[BKOTO
inTepdeticy [19].

7 Object Detection Assistant - O X

Top Detected Objects:
|car: 0.83
|car: 0.65
| car: 0.63
| truck: 0.33

Start Detection
Stop Detection

Add New Person
Confidence Threshold: 0.72

Skip Speech
Back

Pucynok 1 — IIporpaMHuil npoTOTUN 3aIIPONOHOBAHOTO METOLY

OTpuMaHi 3HaUYEHHS MaKpOMOKa3HWKIB st moaeni YOLOvV8S miaTeepmunm ii
edextuBHIiCcTh, 30Kpema Precision 0.77, Recall 0.62, mAP@0.5 0.73 ta mAP@0.5:0.95
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0.5604. Amnaii3 MIKpONOKa3HHUKIB At O0’€KTIB 13 MiJBHMIIEHUM piBHEM HeOe3leKkn
3aCBIUMB TIEPEBAYKHO BHCOKY TOYHICTH MOJENi, XO4a IS OKPEMHUX KIacCiB BHSBICHO
JIOIIIBHICTE MOAJIBIIOTO JTOHABYAHHS U MiABUINEHHS cTtadutsHOCTI. Bommoyac CNN-
MoJenb s Kiracugikarii Ha3BaHUX 0Ci0 IMpOIEeMOHCTpyBalia MPAKTHYHO OE3IIOMILTKOBY
po0oTy, o MmiATBEpKYIOTh Makporoka3zHukH Accuracy 0.97, Precision 0.98, Recall 0.97
ta Fi-score 0.98. Bucoki pesynbratu mist kiaciB «Person 1» ta «Person 2» cBiggaTh mpo
HaJIWHICTh MOJENI, TOMI K onTHMi3amis BUOipku it kiacy «Other» Moxke IMiIBHIUTH
MOBHOTY PO3ITi3HABaHHSI.

[Moganpmmii pO3BUTOK JOCIHIKEHHS mepeadavae BIPOBAPKEHHS HOBITHIX
HeWpoMepeKeBUX apxiTekTyp, 30kpema YOLO12, posmmpenHs Ta OajaHCyBaHHS
JlaTaceTiB /I BUCOKONPIOPUTETHHX KJAciB, CTBOPEHHS MOOLIBHOTO 3aCTOCYHKY 3
aJlaTHBHOIO KOH(]Iryparieo ta po3poOJaeHHs MiIXOMIB 1O JAUHAMIYHOTO KOHTEKCTHOTO
aHaJi3y CEepeNOBHIIA, IO JO3BOIUTH (GopMyBaTH OINIBII TOYHI i CHUTYAIiifHO pesieBaHTHI
ayIiOMOBITOMIICHHS.

OtpuMaHi pe3yNnbTaTH MiATBEPIKYIOTH e(DEKTUBHICTH 3aIIPOIIOHOBAHOTO METOIY
SIK TIEPCTIEKTUBHOTO DIMICHHSA U CHCTEM MIATPUMKH Oe3lekd Ta opieHTamii ocid i3
NOPYLICHHAMH 30pYy. OUiKy€eThCs, IO 3alPONOHOBAHMN METOJ CTBOPIOBATHME YMOBH IS
Oe3meyHimoi iHTerpamii B COMiaNbHUAN MPOCTip, TMiIBUIIYBATHUME SIKICTb JKUTTA
KOpHUCTYBaviB 1 3aKjaja€ OCHOBY JJISi PO3BUTKY HOBHX IHTEJIEKTYaJIbHUX ACHCTHBHHX
TEXHOJIOTIH.

Ilepenik mocunanp
1. World Health Organization. Blindness and Visual Impairment. WHO. URL:
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment
2. BBC News Ukraina. Yak suchasni tekhnolohii dopomahaiut liudiam z invalidnistiu. URL:
https://www.bbc.com/ukrainian/science/2016/02/160202_tech_disability_ko
3. Omelchuk N., Dorohyi I. Intelligent System of Support for People with Visual Impairments.
Scientific Papers of Donetsk National Technical University. Series: Computer Engineering and
Automation. 2024. Pp. 4-17.
4. Dembitska S., Sievert I. Digital Accessibility in Education: Challenges and Prospects. Pedagogy
of Security. 2024. Vol. 9, No. 2. Pp. 57-63.
5. Humo P.A., Masypeus O.B. Meton imeHTHdikamii ocOOHCTOCTI Ha OCHOBI pO3Mi3HABAHHA
0o0nHMyus B peaJbHOMY Haci s cucteM KibepOesmneku. [HpopmarniiiHa, GpyHKmiliHA 1 KibepOesneka
CKI®iK2024. Marepianmu [V BceykpaiHcbkoi HaykoBO-TexHIYHOT KoH(pepeHmii. 29-30 nucronana
2024. Xapkis. 2024. c. 36-37.
6. Kok I.A., Kadynska V.D., Zalutska O.0., Mazurets O.V. Object-Oriented Intelligent System for
Automated Control of Smoking by Video Data. Current scientific goals, approaches and challenges.
Proceedings of IV International Scientific and Theoretical Conference. June 13, 2025. Dresden,
Federal Republic of Germany. Pp. 156-164.
7. Hladun O., Zalutska O., Klimenko V., Mazurets O. Research on the effectiveness of classifying
the remains of destroyed buildings using MobileNetV3 neural network architecture. Innovations in
Science: From Theoretical Foundations to Practical Impact. Proceedings 1st International Scientific
and Practical Conference. May 12-14, 2025. Antwerp, Belgium. Pp. 158-162.

00 _49TKH-2025 109



Axmyanvni npobremu KoMn 10mepHux HayK

8. Mushtyn O., Sobko O., Molchanova M., Mazurets O. Convolutional Neural Network
Architecture for Image-Based Architectural Style Recognition. Evolving Science: Theories,
Discoveries and Practical Outcomes. Proceedings of 4th International Scientific and Practical
Conference. June 9-11, 2025. Zurich, Switzerland. Pp. 130-143.

9. Malaydakh V., Molchanova M., Shevchuk P., Mazurets O. Deep learning neural network
architecture for determining sunflower growth stage from visual data. Modern Scientific Research:
Theoretical and Practical Aspects. Proceedings Il International Scientific and Practical Conference.
May 26-28, 2025. Riga, Latvia. Pp. 143-148.

10. Didur V., Molchanova M., Mazurets O. Research on the effectiveness of neural network
detection of plots with the destroyed buildings remains. Modern technologies and science:
problems, new and relevant developments. Proceedings XXI International Scientific and Practical
Conference. May 26, 2025. Zaragoza, Spain. Pp. 245-251.

11. Hladun O.V., Molchanova M.O., Zalutska O.0., Mazurets O.V. Effectiveness research of using
ViT neural network architecture for classifying the destroyed buildings remains. Achievements of
Science and Applied Research. Proceedings of 2nd International Scientific and Theoretical
Conference. May 19-21, 2025. Dublin, Ireland. Pp. 96-100.

12. Kharysh 1., Sobko O., Mazurets O. Designing CNN Neural Network Model for Detecting
Fractures of Lower Extremities by X-ray Images. The Impact of Scientific Research on the
Development of the Modern World. Proceedings of the XLIV International scientific and practical
conference. October 23-25, 2024. Dubrovnik, Croatia. 2024. Pp. 91-96.

13. Zharnovskyi O., Mazurets O., Sobko O. Approach to Identification of Artificial Intelligence-
Generated People Images by Means of Machine Learning. Key Aspects of the Development of
Scientific Research in Modern Conditions. Proceedings of the XLV International scientific and
practical conference. October 30 — November 1, 2024. Constanta, Romania. 2024. Pp. 69-73.

14. Mazurets O. V., Klimenko V. I., Molchanova M. O., Sultanov A. V. Object-Oriented Intelligent
System for Neural Network Detection of Sugar Crystallization Zones. Global Science: Prospects
and Innovations. Proceedings of the 10th International scientific and practical conference. Cognum
Publishing House. Liverpool, United Kingdom. 2024. Pp. 198-207.

15. Pokhytun A., Mazurets O., Molchanova M., Tyschenko O. Method for Neural Network
Detecting Changed Images of People's Faces Using CNN. New Horizons in Scientific Research:
Challenges and Solutions. Proceedings of the 1st International scientific and practical conference.
October 21-23, 2024. Marseille, France. 2024. Pp. 35-40.

16. IMoxuryn A.B., Masypeus O.B., lugo P.A., Momyanosa M.O. Ilporpamna apXiTekTypa is
HEHpOMEpEeKEeBOrO BHABIECHHS MoauQikoBaHUX (ororpadiii obmmu moneid. HaykoBuit xypHan
«BicHnk XMeJTbHUIBPKOTO HAIlIOHATBHOTO YHIBEPCUTETY» cepis: TexHiuHI Hayku. XMeTbHUIIBKHH,
2025. Ne3. T.2. C. 493-500.

17. Dydo R., Sobko O., Klimenko V., Mazurets O. Datalogic structure for intelligent system for
areas localization in photos with the remains of buildings using neural network. Modern Scientific
Research: Theoretical and Practical Aspects. Proceedings Il International Scientific and Practical
Conference. May 26-28, 2025. Riga, Latvia. Pp. 123-127.

18. Gyimah P., Appiah K. O., Appiagyei K. Unraveling Contemporary Trends on United Nations
Sustainable Development Goals: A New Global Bibliometric and Literature Review Analysis.
Sustainable Development. 2025. Vol. 33, No. 2. Pp. 2579-2598.

19. Mazypers O.B., Cobko O.B., Juno P.A., MomganoBa M.O., Tumenko O.O. IIpoexTyBaHHS
CTPYKTYpH 0a3u TaHWX VIS 1HTEIEKTyalbHOI CHCTEMH HEHPOMEPEKEBOTO BUSBIICHHS Ta JIOKATi3allii
Ha (0oT0300paXKEHHAX NUITHOK i3 3aJMIIKaMH 3pyHHOBaHUX OyniBens. HaykoBuil xxypnan «Hayka i
TexHika cboroaHi». Kuis, 2025. Ne4 (45). C. 1242-1258.

110 AJTKH-2025 12



