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PE®EPAT

JumuoMHass pabota: 54 crtpanuubl; 25 pucyHKOB, 20 HCIOIB30BaHHBIX
MCTOYHHKOB.

BHYTPEHHAA HABUTALUA, MOJAEJIMPOBAHUE, METO/IbI
OPUEHTALIMH, IBEACON

Obvexm uccne0oanus — HaBUTalUs B 3aAMKHYTOM IPOCTPAHCTBE.

Llenv pabomer — pa3zpabOTKa M MOJIETMPOBAHHE CHUCTEMbI BHYTPEHHEH
HAaBHUTAIlMW U1l JIIOJICH, YACTUYHO WJIM TIOJHOCTBIO JIMINIEHHBIX 3pPEHUS, IMPHU
UCTIOJIb30BaHUU €€ B METPOIOJIUTEHE.

B nannoit pabote ObLIN HMCCIEA0BAHBI PA3IMYHbIC CPEACTBA, KOTOPHIE MOTYT
BBICTYIIaThb B POJIM CPEJICTB BHYTPEHHEH HABHUTAIIMU, a TAKXE BBIJCICHBI TE,
KOTOpbIE OOJBIIE MOAXOMAT JyIsi TIOCTABJICHHBIX II€JIed — HWHEpIUaIbHbIC
HaBUTAIIMOHHBIC CHCTEMBI BMeCTe ¢ cHcTeMol IBeacon, ocHoBaHHas Ha
ucnonb3oBanuu Bluetooth masukos.

Jlns peanuzanuu 3aa4 JAILIOMHOM paOOThl cHavajaa ObUTM M3Y4YeHbI OOlIre
CBEJICHUSI U OCHOBHBIC MPHUHIIUIIBI PaOOThl KaXKI0M U3 cucteM. bbul paccMoTpeH
IIPUMEp peanu3aluyi HHEPUHAIbHOW HABUTAIIMOHHOW CHUCTEMBI OCHOBAHHOW Ha
aJIrOpUTME OPUEHTALIMH, UCTIONb3YIOIIUI HAMPABIISIIONINE KOCUHYCHI.

Pe3ynprarel JaHHOTO UCCIIENOBaHUS IOKAa3aldd, 4YTO ONTHUMAJbHBIM IS
NpUMEHCHHUS B METPOIOJUTEHE OyJaeT HMMeHHO cuctema iBeacon, a Taxke
MCMOJIb30BaHNUE C HEW MHEPUUAIBHOM HABUTALIMOHHOW CUCTEMBI C alrOPUTMOM

OPHUEHTALIMU WCIIOJIb3YIOIINN HANPABIIAOIINE KOCUHYCBI.
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YHYTPAHAA HABII'ALIBIA, MAIDJIXIBAHHE, META/IbI
APBIEHTAIIBIIL, IBEACON

Ab'exm  Oacneoasamns - HaBiralbli Y 3aMKHEHHBIM  TPACTOPBI.

Mbma — pacriparioyka 1 MadJisiBaHHE CICTAMBI YHYTpaHail HaBiraibli JJIs
JFO/I3€H, YacTKkoBa 000 MaiKkaM Ma30ayiieHbIX 3pOKY, NPl BHIKAPBICTaHHI sie ¥
MeTparajiTIHe.

VY nanzeHait mpaimbl OBUII Jaciie/laBaHbl PO3HBISL CPOJIKi, SIKi MOTYIIb
BBICTYTIAIlb y POJIi CPOJIKAY YHyTpaHail HaBiralpli, a Takcama BbUTyYaHbI ThIs, SAKis
OOJBINT MAABIXOM3AIb IS MACTAYICHBIX MATAy — IHIPIBIUIBHBIS HaBITAIBIAHBIA
cicTaMbl paszam 3 cictamait iBeacon, 3acHaBaHail Ha BbIkapbicTanHi Bluetooth
MasTYKOy.

JUis poamizaupll 3ajad JABIIUIOMHAM Mpanpl cravyarky ObLIl BbIBYyYaHbI
aryJbHbISI 3BECTKI 1 ACHOYHBIS MPBIHLBIIBI Mpalbl KOXHAl 3 CIicTAM. bbry
pasriekaHbl  MPBIKIAA  plaii3albll  1HEPUbIUIbHAN HaBIralbliHAH — CICTIMBI
3aCHaBaHall Ha ajrapbIiTME apbleHTAallbll, SKI BBIKAPBICTOYBAE HAKIPOYBANbIsA
KOCIHYCBI.

BrIHIKI raTara macienaBaHHs akas3aii, IIITO alThIMaIbHBIM JJIS TPBIMSHCHHS
¥ MeTpananiTaHe Oy/a3e MeHaBiTa cictama iBeacon, a Takcama BhIKapbICTaHHE 3 €
IHepUBISJIbHAM  HaBiramplifHail CICTAMBI 3  alrapbiTMaM apbIeHTaIlbll, SKi
BBIKAPBICTOYBA€ HAKIPOYBaJbIsl KOCIHYCHI.



ABSTRACT

Thesis: 54 pages, 25 figures, 20 sources.

INDOOR NAVIGATION, MODELLING, ORIENTATION METHODS,
IBEACON

The object of research — indoor navigation.

Objective — development and modeling of an indoor navigation system for
people partially or completely blind, when using it in the subway.

In this work were investigated various tools that can act as indoor navigation
systems, as well as those that are more suitable for the set objectives — inertial
navigation system with the iBeacon system based on the usage of Bluetooth beacons.

To achieve the objectives of the thesis. First, we studied the general
information and the basic principles of each systems. As an example of an inertial
navigation was taken system based on an orientation algorithm with directional
Ccosines.

The result of this study showed that the use of the iBeacon system with inertial
navigation system based on directional cosines orientation algorithm will be optimal
for use in the subway.



