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1. CokomnoB A.A. MeTonu Ta 3aco6u TPpOCTOPOBOI HaBiraii 1711 0ci6 3 ocobmuBuMU noTpebamu. JlucepTariist Ha
3100y TTsI HAYKOBOTO CTyIeHs JoKTopa ¢inocodii 3a crnenjanbhicTio 163 “bBiomennyna iHxxeHepis”. — XapKiBCbKUil
HalliOHAJIbHUI YHIBEPCUTET PafiioeIeKTPOHIKY, XapkiB, 2025. [luceprauiiiHa po60Ta IPUCBSIY€HA BUPIIIEHHIO
BayKJIMBOI Ta aKTyasbHOI HAYKOBO-TIPUKJIAAHOI 3a71a4i — pOo3p0OOKY METOIiB Ta 32CO6IB 11711 Y OCKOHAJIEHHS
IIPOCTOPOBOI Hagiratlii oci6 3 Bajamu 3opy. JucepTaliiiiHe JOCHIIPKEHHS CKIaJa€eThCs 31 BCTYIy Ta YOTUPbOX
PO31iiB, sIKi BioOpaXkaloTb Ta OOI'PYHTOBYIOTb OCHOBHI PE€3yJIbTaTH POOOTHU. Y BCTYIIi OOIPYHTOBAHO aKTyasbHIiCThb
IucepTaliiHoOI po60TH, BUCBITIEHO 3B’130K POOOTH 3 HAYyKOBUMU IIpOrpaMaMu, njaaHamu ta Temamu XHYPE.
CdopmysibOBaHO METY Ta BKa3aHi 3a7a4i, BUPIIIeHHS SIKMX [lepenbdadae qOCATHEHHS METH JOCIIiIKeHHs. BusnaueHo
00’eKT, MpeJMET Ta METOJIY JOCIiIKEHHS, HaZlaHO iHPOPMallilo PO HAYKOBY HOBU3HY Ta NPAKTUYHE 3HAYEHHS
OTpUMaHUX pPe3yJbTatiB. HaBeneHo iHpopMallilo Ipo BUCBITIEHHS Pe3y/bTaTiB POOOTU B IEPIOJUYHMX HAYKOBUX
BUJAHHSIX Ta ix anpo6allilo Ha HayKOBUX KOH(MEPEHLiSX. Y IePIIOMY PO3/ijii TPOBEIEeHO OrJIsl]] Cy4aCHUX PillleHb,

MIPU3HAYEHUX [JI51 JOTIOMOTH JIIOISIM 3 BaJaMU 30Dy Y LIOEHHI IPOCTOPOBOI OpieHTallil Ta B3aeMOJii 3



HaBKOJIMIIHIM cepeloBulleM. PUHOK TaKMX MPUCTPOIB 3a OCTaHHI POKU aKTUBHO PO3BUBAETHCS, IPOIIOHYIOUM BCE
Oinpine BapiaHTIB, Bifl iHT€IEKTyaJbHUX TPOCTUH i HOCUMUX raJlKeTiB 10 CKIaAHUX CUCTEM 3 KOMITIOTEPHUM 30POM.
Y 11bOMY KOHTEKCTi 0OCOOJIUBY yBary IpuAijieHo NOPiBHIIbHOMY aHali3y (PYHKIIOHAJIbHUX MOXJIUBOCTEH, 3pyYHOCT]
BUKOPUMCTAHHS Ta BAPTOCTI HAMIIONYJISPHIINX 3pa3KiB. [IpoaHasizoBaHi IpUCTPOI CYyTTEBO BifPi3HAIOTLCA 3a
nigxozamu 1o peanisauii HaBirauiiHux QyHKUIN. Jlesiki 3 pO3risiHyTUX IPUCTPOIB 30CE€PEIPKYIOThCS JIALIE Ha
BUSIBJIEHH] [1Iepelko, Ha MKy, iHII HaJaloTh MOKJIMBICTh OTPUMYBATU CJIOBECHUI OIKMC 06CTaHOBKH, 260
nepenaoTs iHpopMallilo Yepe3 TaKTUJIbHI CUTHaIN, abo NOeIHYIOTh AeKiabKa KaHasliB ogHo4YacHo. byso
c(pOpMOBAHO BUMOTHY [JI51 JOCTYIIHOI HAaBiraliiiHOI CUCTEMU 3 YPaXyBaHHSIM Cy4aCHUX TEXHOJIOTIYHUX
MO>KJIMBOCTEN. Y IpPyromy po3fijii BUKJIAaZLEeHO CTPYKTYPHi, MAaTEMaTHU4Hi Ta TEXHIYHI OCHOBU (PYHKIIOHYBaHHSI
3aIpPOIIOHOBAHOI [IPOrpaMHO-anapaTHOI HaBiraliHoi cucTeMy, sika 06'eJHy€e 3aCO0U KOMITIOTEPHOTO 30Dy,
IIPOCTOPOBO] OpieHTallii Ta TAKTUJILHOTO 3BOPOTHOTO 3B'I3KY /1711 KOPUCTYBAviB 3 Balamu 30py. Y nepiuiii YyacTuHi
PO3IIiy PO3IJISIHYTO CTPYKTYPY CUCTEMU Y BUTJISAI 6JI0K-CXeMH, sIKa OXOILIIOE BCi €Tay IepeTBOPEHHS BXiJlHO1
indopmauii: Bif 3axonseHHs 300paKeHHs! 10 Iepefadi KepylounuxX CUrHaJliB Ha MOyJIb BiOpoBiAryKky. Baskiuse
Miclle B CTPYKTYPHIll cxeMi 3aliMae BUKOPHCTaHHS HEIPOHHOI MepeKi, sIka afjanToBaHa /111 pobOTU Ha MOOIJIbHUX

IPUCTPOSIX, IO 3abe3Neuye AeTeKTyBaHHs 00'€KTIB y peaJlbHOMY 4aci 3 IPUIHSATHOIO BUAKOIIEIO.

2. Sokolov A.A. Methods and tools for spatial navigation for people with special needs. Dissertation for the degree
of Doctor of Philosophy in specialty 163 "Biomedical Engineering". — Kharkiv National University of
Radioelectronics, Kharkiv, 2025. The dissertation is dedicated to addressing a significant scientific and applied
problem: developing methods and tools to improve spatial navigation for individuals with visual impairments. The
study comprises an introduction and four chapters that present and justify the main results of the work. In the
introduction, the relevance of the dissertation is substantiated; the connection of the work with the scientific
programs, plans, and topics of KhNURE is highlighted. The aim and tasks, through whose solution the research
goal is achieved, are formulated. The object, subject, and methods of the investigation are defined, and information
about the scientific novelty and practical significance of the results obtained is provided. Information is given on
the dissemination of results in peer-reviewed journals and their presentation at scientific conferences. In Chapter
1, a review of modern solutions designed to assist people with visual impairments in daily spatial orientation and
interaction with their surroundings is presented. The market of such devices has actively developed in recent
years, offering an increasing range of options—from smart canes and wearable gadgets to complex computer
vision systems. In this context, a comparative analysis of the functional capabilities, ease of use, and cost of the
most popular models is given. The analyzed devices differ significantly in their approaches to implementing
navigational functions. Some focus solely on obstacle detection, others provide verbal descriptions of the
environment, transmit information through tactile signals, or combine several channels simultaneously.
Requirements for an accessible navigation system were formulated, taking into account modern technological
capabilities. In Chapter 2, the structural, mathematical, and technical foundations for the operation of the
proposed hardware-software navigation system are laid out. This system integrates computer vision, spatial
orientation, and tactile feedback tools for users with visual impairments. The first part covers the system
architecture in the form of a block diagram encompassing all stages of processing—from image capture to
transmission of control signals to the haptic feedback module. A neural network adapted for mobile devices,
enabling real-time object detection with acceptable performance, has a prominent role in this structure.
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