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Pedepar:

1. Inceprauiifina po60Ta IpUCBIYeHA MiABUILEHHIO HATIHOCTI CCTEM TO3UL[iOHYBaHHS Ta HaBiranii BcepenuHi
npumimenss (CITHBII), 3a paxyHOK BUKOPUCTaHHS 0€30pOTOBUX CUCTEM Iepeadi JaHUX Ta MeToiB Bepudikariii
BOyZIOBaHUX cucTeM. OTPMMAHO iHTErPOBaHUI METO/, BU3HAUEHHS IIOTOYHOTO [TOJIO’KEHHSI Ha KapTi NPUMIllleHHS
3aCHOBaHUI Ha aHasi3i curHay Bif iBeacon i akcenepometpa, moaudikoBanuit metrogoM Kanmana, 1o 103Bois€
OIIEPaTHUBHO KOPEryBaTH 3HAYEHHS IOTOYHOTO TI0JIOXKEHHS, i O3BOJISIE 3MEHIINTH ITOXUOKy. Po3pobieHa monenb
Bepudikalii 3 BUKOPUCTaHHSIM HEMPOHHUX MEPEX Ta HEUiTKOi JIoriku. Mojiesib IpeficTaBjeHa y BUTTIs]
6araTomapoBoi HEIPOHHOI MepeXKi, KO>KEH LIap SIKOi BiNOBifa€ 3a IEBHMM KPOK aJITOPUTMY HENIAPHOTO JIOTiYHOTO
BHUCHOBKY. Y0cKOHasieHO Mmogenb CITHBIT 3a paxyHOK MeTOLy rOJIOCOBOI HaBiralii, IKUi Ha BiMiHY BiJl iCHYIOUNX,

H4O03BOJIA€ BUKOPUCTOBYBATU TOJIOCOBI KOMaHIU Ta HeJiTKi IpaBuJia 4Jisd 3HaXOIPKEHHS 3a1aHOTI'0 pO3TalllyBaHHS.



OTpuMaB nojanblnii pO3BUTOK MeTO[, oLjiHIoBaHHA HaginHocTi CITHBII 3a paxyHOK BUKOPMCTaHHSA iHTETPOBAHOTO
METOJly BU3HAUEHHSI TIOTOYHOTO [TOJIOKEHHSI Ta METOY Helipo-HeuiTKoi Bepudikaliii, 1110 103BOJIS€ IPOBECTU
OlliHIOBaHHS iMOBipHOCTI 6€3BinMOBHOI poboTy CITHBIIL. B pe3ysbrati NpoBefeHNX AOCIiIKEHb 6YI0 pO3p00JIeHO
iH(popMaLiiiHy TexHOJIOri0 ouiHIoBaHHs HafiHocTi CITHBII, sika ¢popmye AaHi 17151 OLiHIOBAaHHSI METPUK HaAiHOCTI
Ha OCHOBI JaHUX OTPUMAHUX iIHTETPOBAHNM METO[IOM BU3HAUEHHSI [IOTOYHOTO MOJIOKEHHS TA METO/ly HEMPO-
HeyuiTkoi Bepu@ikarii.

2. The dissertation is devoted to increase of reliability indoor navigation systems, due to the use of wireless data
transmission systems and methods of verification of embedded systems. The modified integrated method of
determining the current position on the map of the buildings is based on the analysis of the signal from iBeacon
and accelerometer, modified by the Kalman method, which allows to quickly adjust the value of the current
position, and allows to reduce the error. The route correction method was modified, which, unlike to the existing
ones, uses a Kalman filter and a jump point method, which allows checking the error variation location on the map
with the error level 4.7%. One of the most important tasks to be solved in the creation of indoor navigation systems
is to ensure their quality. The developed method allows to increase the accuracy, but one of the effective tools
which helps to improve quality is verification. Therefore, there was set a task to develop own verification method.
For verification there was build a neural-fuzzy system, which is represented as a multilayered neural network,
each layer responsible for a specific step of the logical inference algorithm. The usage of this model makes it
possible to extract the knowledge base as a whole, which makes the implementation more flexible. The system
verification criteria were distinguished: Euclidean space metric, Mankovsky space metric, backup reliability factor,
Kalman filter error, angles determination, accelerometer acceleration, coordinate acceleration errors, ling errors.
The method of verification of indoor navigation systems is developed on the basis of Kohonen neural networks and
fuzzy logic, which, unlike the existing ones, allows to choose a set of decisive rules, rebuild the structure at
retraining, use linguistic rules. Information technology is developed that could receive input data by using: BLE 4.0,
map representation, video, inertial navigation and voice messaging. It is then possible to determine the current
position and verify the current state of the indoor system The method of the reliability assessment of indoor
navigation systems is modified by the usage of the integrated method of determining the current position and the
method of neuro-fuzzy verification, which allows to evaluate the probability of trouble-free operation of indoor
navigation systems. The main scientific result of the research aimed to solve the scientifically practical problem of
improving the reliability of indoor navigation systems. Developed navigator integrated into the mobile application
of the Smart-Campus system, which provides support for students, staff and visitors to the University. The
introduction of the voice navigator makes it easier for people with visual impairments to adapt to social benefits.
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