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a B YaCTHOCTH, K CIOco0y OIpeneseHUs] MECTOIOJOXKEHUS I0JIb30BaTeNsi BHYTPU IOMELICHHS C TMOMOLIBIO
HUHEPLHUAIBHBIX YCTPOWCTB M3MEPEHHs MOOMIBHOTO BBIYHCIHTEIBHOTO YCTPOMCTBA IOJNB30BATENSI B PEaTbHOM
BpeMeHH. TEeXHMYECKHM pe3YJbTaToM, JOCTUTAIOIMMCSA IPU PEIICHHMHM JaHHOW IpOONeMbl, SBISETCS
HOBBILICHHE TOYHOCTH ONPEAESNICHHsT MECTONOIOKEHHUS MOIb30BaTeNsi BHYTpH nomenieHus. Crocob onpeneneHus
MECTOIOJIOKEHHS ITOJIb30BATEIIS BHYTPH IIOMEILEHHS C TOMOIIIBIO HHEPIHAIBHBIX YCTPOHCTB M3MEPEHUst MOOHIBHOTO
BBIUHMCIIUTEIBHOTO YCTPOMCTBA IOJIB30BATEIIS, CONCPXKALMII 3Talbl, HA KOTOPBIX 3arpyarT Ha MOOWIbHOE
BBIUHMCIIUTEIBHOE YCTPOHCTBO LU(POBYIO KapTy IOMEILCHHS, COAEPXKallylo IUIaHBl O3Taxeil, comepxalue
PACIONIOKCHHBIE HA STaKaX MOMENICHHS, UX TCOMETPHIO W PaJAHOM3ITydaTeNH, PAacloNOKeHHbIE HA 3Taxax, MpH
3TOM Ka)l(}lblfl OTaX COLCPIKUT H}leHTI/I(bI/IKaTOp; ONpEACIIAIOT HAJIMYUE CUTHAJIOB pazmomnyl{aTeneﬁ BHYTPH 31aHUA
C TOMOIIBI0 MOOWJIBHOTO BBIYMCIMTEIBHOIO YCTPOMCTBA IoJb30BaTels; mamepstor mouHoct RSSI (Received
Signal Strength Indicator) curHajgoB pamvou3IydaTelseii; MoNTy4aloT BEKTOPBl YCKOPEHUs, BPAIleHUs] MOOMILHOTO
BBIYHCIIUTEIBHOTO YCTPOMCTBA TMONB30BATEN W OPHEHTAIlMd MArHUTHOTO TOJS OT HHEPLHANbHBIX YCTPOUCTB
U3MEPEHHsI BBIYKMCIMTEILHOTO YCTPOHCTBA MOJB30Baressl; 00pabaThIBAIOT MOJMYYCHHBIE BEKTOPHI YCKOPCHHS,
BpAICHHUS M OPUCHTAMM MAarHUTHOTO MOJSI, @ TAaKXKE MOIIHOCTH CHIHAJIOB PaIMOU3JIydaresieii ¢ MOMOIIBI0
PEKypCHBHOIO aJIrOpPUTMA, PEaM30BAHHOIO C HCIIONB30BAaHHEM IOCIENOBaTeNbHOro Merona Moute-Kapro, mpu
9TOM PEKYPCHBHBIH anropuT™ B LH(POBOIl KapTe NMOMEIICHHs HAKJIaJbIBACT €CTECTBCHHBIC M HCKYCCTBEHHBIC
OrpaHUYCHUSI Ha TPACKTOPHIO JBHYKCHHS IT0JIb30BATEIS; [IOJIYYArOT [0 HTOraM 00pabOTKH YTOYHEHHbIC KOOPANHATHI
MECTOIOJIOKEHHSI YCTpoicTBa (X, Y), HICHTH(HUKATOp 3Taka, Yrojl IOBOpPOTa YCTPOMCTBA B MPOCTPAHCTBE
OTHOCHTEJIBHO BEPTHKAIBHON OCH; OTOOPaXKAOT MECTOIIONIOKEHHE MOJIb30Barels Ha H(ppoBOii KapTe B HHTepdeiice
BBIYMCIIUTENILHOTO YCTPOHCTBA.
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cnocos HABUrALUMKM U NO3MUMOHUPOBAHUA OBBEKTOB BHYTPU
MOMELLEHUA HA OCHOBE CUCTEMbI ONPEAENEHUA MECTOMOJIOXXEHUA B
PEANbHOM BPEMEHU

OBJNACTb TEXHUKW

3asaBneHHoe TexHU4YecKoe peLleHne OTHOCUTCH K TexHu4yeckon obnactu

onpeaeneHnss MecTononoXeHua B NoMeLleHUn, a B HaCTHOCTU K CI'IOCO6y onpeaeneHund
MECTOIMOMOXEHNA NoNnb3oBaTens BHYTPM NOMELUeHUA C NOMOLUbIO UHEpLUMalibHbIX
YCTpOﬁCTB n3MepeHus MOOUNBLHOIO BLIYUCIIUTENBHOIO YCTpOVICTBa nonb3oBaTtena B

peanbHOM BpeMeH!.

YPOBEHb TEXHUKW

C pasBMTMEM LUMPOKOrO PAaCnpOCTPaHEHUs WHGOPMALIMOHHLIX TeXHONorvuii B

obLLecTBe KONMYECTBO OHMalH-NoNb30BaTeNel exeroqHo yaBauBaeTcs, N NosiBNAeTCs
Bce Gonblie n Gonblue 30H GecnpoBogHoro poctyna cetn. OpHako TpeboBaHUA K
NOKPLITUIO 6ECNPOBOAHBIM CUTHANOM B MOMELLEHUAX, TAKUX KaK BbICOTHbIE O(UCHI,
OBbIYHbIE XWUMble [OMa W KPYMHble TOProBble LEHTPbl C OOMbLUMM  KONUYECTBOM
nonb3oBaTenem, CTaHOBATCH BCE BblLle U BbILLE.

TpaguunoHHas pacnpefenurenbHasi cucTema Ans NOMELLEeHUA UCTOoNb3yeT
MeTof «aHTeHHa + duaep», KOTopbll UMeeT Npobnembl C HanUYMEM 30H OTCYTCTBUSA
curHana, 6onbLUMM 3MEKTPOMarHUTHbIM 3arpsi3HEHUEM U HEBO3MOXHOCTbIO CKPbITOW
yCTaHOBKW. XapaKTepucTUKU U3nyyaroLmx kabenei, Takne Kak paBHOMEPHOE MOKpbITUE,
OTCYTCTBME MEPTBOrO yrfla curHana u CkpbiTasi ycTaHoBKa, NpuBnekaloT Bce bonblue 1
Bonblue BHUMaHUSA 1 Bce Bosiee LMPOKO UCMOonb3yloTesa. B To xe Bpems, ¢ pasBuTMeM
ypbaHusaumMm B OKM3HU Togeil noserseTcs Bce Gonblie  KPYNHOMAacLUTaOHbIX
KOMMEpYECKUX 3AaHuii U KpynHomacwTabHbix xabos. Korma nioau nepemeiuatorcs
BHYTPU NOMELLEHUI, 0COBEHHO Koraa Nioau BXoAaT B GONbLUME NOMELLEHUs, Takue Kak
cynepmapKeTbl, TOProBble LIEHTPbI, BbICTABOYHbIE 3arbl U MOA3EMHbIE aBTOCTOSIHKM, 13-
3a GONbLUMX NNOLAAEN, CIOXHOW NPOCTPAHCTBEHHOW MNAHUMPOBKA U MEPEeKPeCTHOro
pacnpefeneHus NpOXOAOB W KOPUAOPOB JioAsAM TpyAHO ObICTpO y3HaTb CBOe
MECTOMONOXeHNE 1 oKpyXatolme ycrnosusi. [1oaToMy cnpoc noAeil Ha onpeaeneHue
MECTONONOXEHNS B 3aKPbITbIX MOMELLEHUAX CTAaHOBUTCA BCe Bonee akTyanbHbIM.

BmecTe ¢ BLICTpbIM pasBuTUEM TexHonorunm WHTepHeTa Belleid n 3penocTbio
annapaTHbIX TEXHOMOTUI TEXHOMNOTUW ONpPeAesieHNst MECTONOMNOXEHNSA AN1S NOMELLEHN

npuBnNeEKnA K cebe BHUMaHuMe.
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OBblYHbIE TEXHOMOIMK OMpPefeneHnsl MEeCTOMNOMNOXeHNs1 ANA  NOMELLEeHU
BKMIOYAIOT onpeaeneHvie mectononoxerus no Wi-Fi, onpefeneHvme MecTononoxeHus no
pagMoyacToTHon  maeHTudukaumm  (radio  frequency  identification (RFID)),
CBEPXLLMPOKONONOCHOE onpeaeneHne MECTONOMOXEHUS, onpepeneHune
mecTonosnioxeHna no Bluetooth, wuHdpakpacHoe onpeaeneHne MecTononoXeHus,
yrbTPa3BYKOBOE  OMpeJerieHne  MECTOMOMOXEHUs, TEXHOMOTMIO  MHepLuanbHoOW
HaBurauuym U T. A. OTU TEXHOMOrNK onpegerieHns MecTOMNONOXKEHUsT peannsyoTcs no-
pasHOMY, M KaXKaas U3 HUX UMeeT CBOM npeumyllecTBa W HegocTaTku. B HacTosee
BpPEMsi cUCTEMA CBSI3W AN NMOMELEHWA 1 cuctema onpeaeneHns MecTOoMnoIoKeHNA 1
HaBurauMm AOnsi NOMELLEHMI NpeacTaBnsaloT coboil ABe He3aBUCUMbIE CeTW, YTO
3HaUUTENBHO YBENMYMBAET CIIOXHOCTb U HEXBaTKy MecCTa A5l NPOBOAKN B MOMELLEHNN,
a Takke CTOMMOCTb CTPOUTENBLCTBA.

Takue HaBUraLMOHHbIE TEXHOMOMMM aKTyanbHbl Ans: 0OUCOB; NPOU3BOACTBEHHbIX
NoWaaokK, 3aBOA0B, LEXOB; TOProBbIX LEHTPOB; CKNaAoB; BOK3anos; 60nbHUL; MeTpo;
a3ponopToB.

N3 ypoBHA TexHWKM W3BECTEH naTeHT Ha u3obpeTeHne RU2685227C2,
nateHToobnagatens «MAMKPOCO®T TEKHOJIOMKN JNAWCEHCUHI», ony6n.
17.04.2019.

B paHHOM pelleHuuM OnucbiBalTcs crnoco® M cuctema onpepeneHus
MEeCTOMNONoXeHNs BHYTpU nomelleHnss ¢ nomowbto curHanos Wi-Fi cetein. UsBecTHoe
pelleHne 3aKmi4yaeTcsl B MOBbLILEHWW TOYHOCTW MpU  BbIMNONMHEHUN onpeaeneHus
MECTOHaXOXAEHWs, UCMOoMNb3ys 30HanNbHY CTPYKTypy. ObnacTb pasduta Ha HECKOMbKO
30H, U OfHa MM Bonee MoAenu pacnpoCTPaHEHWsi CUrHana Ans ofHoW unu bonee
BecnpoBoaHbIX Touek pocTyna (AP) creHepupoBaHbi Ans Kakjoh 30Hbl. Habop
30HanNbHbIX MOAEMNei pacnpocTpaHeHus curHana obecneumBaeT  ynyulUEeHHYIo
APUrogHOCTL MOAENN Ha OCHOBE Kaxpoi 3oHbl. [pouecc BknoyaeT B ceba npuem
3anpoca MeCTOMOMOXEHWS, aCCOLMMPOBAHHOTO C YCTPOMCTBOM GecnpoBoaHoOW CBA3W,
BbIGOp LENeBOi 30Hbl M3 HECKOMNbKWX [OCTYMHbIX 30H obnactm U OLUeHKy
MECTOMNONOXeHnss  ycTpoiictBa 6ecnpoBOfHON CBA3W Ha OCHOBaHUM  MoOAEenu
pacnpoCTpaHeHus CurHarna, accoLMNpoBaHHON C LieNIeBOW 30HOW, UM OCHOBAHHOIO Ha
curHaType onpefeneHuss MecToHaxoxaewus. Mopaenb pacnpocTpaHeHWs curHana,
accoUMVpoBaHHas C LENEBOW 30HOW, CreHepupoBaHa Ha OCHOBaHWU OBy4aroLMX

O6pa3l.|OB, HabngaeMbiX UCKIMIOYUTENBHO B LLeNeBown 30HE.
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HepocrtaTkamMn M3BECTHOIO pELUeHVst B JaHHON obnacTu TEXHUKU SBAAIOTCA
HM3Kas TOMHOCTb M Donbluas BpeMeHHasa 3ajepxKa B ornpefeneHnn MecTononoXeHus
BHYTPW 34aHUA.

Taike M3 ypOBHA TEXHWUKM W3BECTEH amepukaHckui nateHt US10917869B2,
nateHtoobnapatens «LONPROX CORP», ony6bn. 09.02.2021.

B pgaHHOM naTeHTe onucaHbl cuctema W crnocod ana  onpeaeneHus
MECTOMNONOXEHNS MOBUNBbHOrO YCTPOCTBA BHYTpU nomelleHnss. B BapuaHTe
OCYLLECTBNEHUA CUCTEMbI MOXET UMEeTbCA MO MEHblUe Mepe OauH ysen
noauumoHuposanua (PON), KOTOpbI UMEET OAHY UIU HECKONbKO aHTeHH. Kaxabin PON
MOXeT OblTb pacnofioXeH B OnNpeAeneHHoOM MecTe BHyTpU MoOMelleHns U
CKOHMUIypMpoBaH Ans nepefady CUrHanoB 4Yepes OAHY WM HECKOMNbKO aHTEeHH.
CurHansbl, nepefasaemble ¢ aHTeHH PON, moryT ObITb CUHXPOHM3UPOBAHbI MO BPEMEHU
n yvactote. Cepsep, KOMMYHWKAaTUBHO cCBsizaHHbIl ¢ ceTamm PON u xpaHawwmn
BCMOMOraTenbHyl0 WHopmaumio, BKMOYas WHMOPMaUUID O MECTOMONOXEHNN 1
curHane, otHocsiyocst K PON, MoxeT nepefaBaTb BCNOMOraTenbHylo MHopmaLumio Ha
MoBUnbLHoe YcTponcTBo. MobunbHoe YCTPOMCTBO MOXET MPUHUMAThL CurHanbsl OT
ucnonb3oBaHna ceteir PON u ucnonb3oBaTb BCNOMOratenbHyl0 WHgopmauuio ans
onpeaeneHnsi TPEXMepHOro MOMOXKEHNS BHYTPY NMOMELLEHNS Ha OCHOBE OHHOCTOPOHHEN
pasHuLbl BO BpEMEHU NPUBLITUS CUrHANOB.

HepnocTtaTkoM JaHHOro pelleHus Takke SIBMSETCS HU3Kas TOYHOCTb U Bonbluas
BpEeMeHHas 3afepixka B onpeaeneHnn MecTonoNoXeHNa BHYTPU 34aHMNS.

Kpome TOro, wu3 ypoBHA TEXHUWKN W3BECTHA MeXAyHapojHas 3asBka
WO02016195527A1, nateHtoobnagatens OO0 «HABUTALMOHHLIE PELWEHUAY,
ony6n. 08.12.2016.

[aHHas 3asBKa OTHOCUTCS K Cocoby 1 cucteme onpeaeneHus MecTononoXeH s
nonb3oBaTens BHYTPU MOMELLEHNS ANs ero nocnegymlolien Hasurauun. 3apadveid, Ha
peLLIeHNe KOTOPOii HanpaBneHo 3asBNeHHOE n3obpeTeHne, SBNAETCA cosaaHue cnocoba
U CUCTEMbI ANS BbICOKOTOYHOW HaBWUrauuMu nNonb3oBaTeNns BHYTPU nomelleHuss Ges
Hanuuus anpuopHoi WHdOopMauuKM O CTPYKTYpe 3AaHUSA U PacnofiOKEHHbIX B HEM
nanyqatenen paguocurdana, 4To obecneunBaeT ObICTPOE OpUEHTUpOBaHWe B
HE3HaKOMOM TMPOCTPaHCTBE. TEexXHWYeCKUM pesynbTaToMm SABNSETCA NOBblLUEeHWe
TOYHOCTU ONpeAeneHust MEeCTOMONIOXKEHUS nonb3oBaTens BHYTpU nomelleHus. B
npeanoYTUTENbLHOM BapuaHTe OCYLUECTBIIEHMS 3asBMIEHHOro u300peTeHus, 3asBrneH
cnocob onpeaeneHnst MECTOMOSIOXKEHWS NONb30BaTeNsa BHYTPU NOMELLEHNS C NOMOLLbIO

NHepumManbHoro ycTpoicTea uamepenus (IMU), kpensiierocs K Hore nosibsoBaTtens,
3
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MOBWNBHOIO  BbIMUCIIUTENBHOTO YCTPOWCTBA MOMb3OBaTeNs, 3aknovanowmics B
nonyyeHun nHdopmaumm ot IMU o nepemelleHun nonb3osaTtens U nepefaqu aHHOW
nHopMaLmm ¢ noMoLlbld HGecnpoBOAHOM CBSISM Ha MODBWIIbHOE BbIMUCIIUTENIbHOE
YyCTPOWCTBO Mosib3oBaTens.

HepocTaTkom AaHHOIO peLLIEHUs SIBASETCS OTCYTCTBUE BbINONHEHMS afanTUBHOTO
npeobpasoBaHusi, 4YTO MNPUBOAMT K HEAOCTaTOYHOW TOYHOCTVM  onpefeneHus

MecTononoXxeHnsa obbekTa BHyTPU MOMELLEHUA.

CYWHOCTb NSOBPETEHUA

B 3asBneHHOM TexHWYECKOM peLlleHun npeanaraeTcs HOBbIM nogxo4 K

onpefeneHnio MECTOMONOXEHNSA MONb3oBaTens BHYTPWM MoMelleHua. B faHHOM
PELUEHUN UCMONb3YeTCA PEKYPCUBHLIA anropuTM, peannsoBaHHbIA C UCMONb30BaHEM
nocneposaTensHoro Metoga MoHTe-Kapno, kotopbii obpabaTbiBaeT MNoflyYeHHble
BEKTOPbI YCKOPEHWS, BpaLLEHUs U OpMEHTaLMUN MarHUTHOTO Nons, a Takke MOLLHOCTM
CUrHanoB paguo-usnydyarenei B pesynbTrare Yero nonyvyalT YTOYHEHHbIE KOOpAVHATHI
MECTOMONOKEHMUS YCTPONCTBA (X, Y), WAEHTUdMKATOP 3Taxa, yron noBopoTa ycTporcTsa
B NPOCTPAHCTBE OTHOCUTENBHO BEPTUKANbLHOW OCH.

Takum obpasom, peluaeTcs TexHudeckas npobnema — cosgaHue cnocoba ans
BbICOKOTOYHON HaBUraLuvn U OTCMEXUBAHUSA NepemeLleHui nonb3osaTtenein/o6bekTos
BHYTPY NOMELLEHMUS B pearibHOM BpeMEHMW.

TeXHNYeckUM pe3ynbLTaToM, OCTUTaOLUMCS NPY peLleHnn AaHHON npobnems,
ABNSAETCH NOBbILLEHUE TOYHOCTY ONpeaeneHnsa MeCTONOOXEHUA NoNb30BaTENA BHYTPU
noMeLLEeHNs.

YKa3saHHbI TEXHUYECKUIA pesynbTaT gocTuraetcs bnarogapsi ocyLecTBNEHNo
cnocoba onpedeneHus MeCTONONOXEHUSA Mofb3oBaTens BHYTPU MNOMELLEHUS C
MOMOLLbLID UHEpUMAnbHbIX YCTPOWUCTB WU3MEPEHUs MOOUNBHOTO  BbIMUCITUTENBHOIO
yCTpOiiCcTBa Nnonb3oBaTens, CoaepXaLluit atanbl, Ha KOTOpPbIX:

- 3arpyXalT Ha MOOWNbHOE BbIYMCMMTENBHOE YCTPOWUCTBO LWUEPOBYH KapTy
NOMELLEHUS, COAEepXKallylo NnaHbl dTaxen, CoAepxallme pacnofioXeHHbIE Ha dTaxax
NOMELLEHUS, UX TEOMETPUIIO U pafmno-nsnyyaTen, pacnorioXXeHHble Ha 3Taxax, Npu 3Tom
KaXObli 3Ta)K COAEPXKUT MAEHTUdUKATOP;

- onpenensiloT HanuMuue CurHanoB paguo-usnyyaTenein BHYTPU 3h4aHusA C
NOMOLLbIO MOBUNBHOIO BLIMMCIIUTENBHOrO YCTPOWUCTBa NONb3oBaTeNS;

- usmepsitoT mowHocTn (RSSI - Received Signal Strength Indicator) curtanos

paguo-usnydareneu;
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- MONYYaloT BEKTOPbl YCKOPEHWSsi, BPAaLLEHWNsi MOOWMBHOrO BbIMMCAUTENLHOTO
ycTpoiicTBa mnornb3oBaTens M OpWEeHTaUWW MarHWTHOro Mnons oT  WUHEpUMAnbHbIX
YCTPOWCTB U3MEPEHUS BbIYMCIIMTENLHOTO YCTPOCTBA NOMbL30BATENS;

- obpabaTbiBaloT MOMy4YeHHble BEKTOPb! YCKOPEHUs, BpalleHus U OopueHTauun
MarHMTHOrO MONS, a TaKKe MOLIHOCTM CWUTHAnoB pajuo-usnydyarteneid C MoMOLLbIO
PEKYPCUBHOrO anropuTMa, peann3oBaHHOTO C WUCMOMb30BaHWEM MNocneAoBaTenbHOro
meTona MoHTe-Kapro, rnpu a3TOM peKypCUBHbIA anroputm B LMPPOBON KapTe
MOMELLEHVUs, HaKknaabiBaeT ecCcTeCTBEHHble W UCKYCCTBEHHble OrpaHUYeHusi Ha
TPaeKTopuIo ABWKEHNA NOMNb30BaTENS;

- nony4atoT no utoram o6paboTKM YTOYHEHHbie KoopAUHAaTbl MECTOMNONOXEHNS
ycTpoiicTea (X, Y), UAEHTU(MKATOP 3Taxa, yron noBopoTa yCTPOCTBa B NPOCTPaHCTBE
OTHOCUTENBHO BEPTUKaNbHOW OCH;

- oTobpaxaloT MEeCTOMONIOXKEHWe nonb3oBaTens Ha LUMGPOBOW kapTe B
UHTepdeiice BbIMNCIIUTENBHOTO YCTPOUCTBA.

B yacTHOM BapuaHTe peanusauun ONUCbIBAEMOro pELUeHUsi, paguo-n3nydyarenu

npeacTasnsaioT cobon Wi-Fi n/mnu Bluetooth ncTouHukm curHana.

OMNWUCAHWE YEPTEXEW

Peanusaums un3obpeteHuss Oyaet onucaHa B [anbHeillleM B COOTBETCTBUM C
npunaraeMbiM YepPTEXOM, KOTOPbI NPeACTaBMeH ANs NOSACHEHUA CyTH nsobpeTteHna n
HUKOUM 06pasoM He orpaHuumMBaeT obnacTb u3obpeTteHus. K 3asBke npunaraetcs
CNEAYIOLLNIA YepTex:

dur. 1 nnnocTpupyeT Brok-cxemy BbINONHEHNS 3asiBNEHHOro cnocoba.

dur. 2 nunnoctpupyeT Brok-cxemy anroputma no3vLMOHMPOBaHNS.

our. 3 unniocTpupyeT Brok-cxeMy anropuTMa Belibopa aTaxa.

our. 4 unnioctpupyeT Brnok-cxeMy anroputmMa MHOrO HacTMHHOTO nnbTpa.

OJETANBHOE OMNUCAHWE M3OBEPETEHUA

B npuBegeHHOM HUXeE I'IO,D,pO6HOM onucaHnn peanusauuum M306peTeHI/IFI

NpuBEAEHbl MHOMOUUCNEHHbIE AeTanyu peanusauuu, npu3BaHHbie obecrneunTsb
oTYeTNMBOE NOHMMAaHWE HacTosiero nsobpeteHus. OgHako, kBanuduuMpoBaHHOMY B
npeaMeTHoi obnacTu cneuvanucty, OyfeT o4YeBMOHO KakuM 0OpasoM  MOXHO
MCMONb30BaTh HacTosLee n3obpeTeHne, Kak C AaHHBIMK AETansMmn peanusauuu, Tak u

6e3 HUX. B apyrux cny4asix XOpoLUo W3BECTHbIE METO/bI, NPOLEAYPbI U KOMMOHEHTLI He
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BbINM ONMCaHbl NOAPOBHO, YTOBLI He 3aTPYAHSATb WU3NULLHE NOHUMaHue ocobeHHocTel
HacTosALLEro n3obpeTteHus.

Kpome Toro, u3 NpuBEAEHHOro U3roxeHus OyaeT ACHO, YTo u3obpeTeHue He
OrpaHuyMBaeTcs  NpuBeAeHHOW  peanusauued.  MHoroumcrneHHbie  BO3MOXHbIE
MOAMCMKALIMM, W3MEHEHUs, Bapuauuu W 3ameHbl, COXpaHsiowme cyTb U dopmy
HacTosiero w3obpeTeHusi, OyayT OYEBMAHBLIMM AN KBANMU(UUUPOBAHHLIX B
npeameTHON obnacTu cneunanucTos.

3asBNeHHoe TEXHUYECKOoe peLleHne nNpeacTaBnseT coboi cneuuanuanpoBaHHbIn
annapaTHO-MPOrpaMMHbIA KOMNIIEKC ANA OTCNEXWBaHWA NOfb3oBaTeneii/oobekTos v
HaBUraLuun BHYTPU MOMELLEHWUIA HA OCHOBE CUCTEMbI onpedeneHns MecTONoNoXeHNs B
peanbHOM BpEMEHW.

Huwxke 6yayT onucaHbl MOHSITMS W TEPMUHbI, HEoDOXoaumbie ANA NOHUMAaHWUA
JAHHOro TEXHUYECKOro peLleHuns.

Paano-uanyyatens — u3nyyaTenb paguocurHana (Touka-goctyna WiFi, BLE-
mask, BEACON-masik). Pagwo-usnyyatenb  xapaktepusyeTca  crneaylowmmu
napameTpaMmu: X, y — KOOPAWHaTbl pafguo-usnyyaTens, OTCYUTbiIBaEMble OT NEBOro
BepxHero yrna kaptbl; floorld — naeHTudgmkaTop ataxa, Ha KOTOPOM OH PacnonoXeH; A,
B, deviation — napameTpbl pacnpocTpaHeHusi curHana (AaHHble napameTpsbl noapo6Ho
PaCKPbIThl HUXE B FlorapuoMUYeckoi Moaeny pacnpocTpaHeHusi CUrHana).

NoeHTudukaTop paguo-usnyyatens — CUMBOMbHAsi MocneaoBaTenbHOCTb,
OHO3HAYHO MAeHTUdMLMpYlowas paavo-usnyyatens. Ana WIiFi u BLE unsnyyateneil
oHa siBnsieTcss MAC-agpecom, ans BEACON-mMasika — koHKaTeHauuen ero uuid, major n
minor. lNpumep uaeHTudukatopa BEACON-masika: 9BABODAO-034E-47F0-9953-
ED5F5ECC33EF, 25789, 12454.

PagvousMepeHnsi — W3MEPEHUSt CUTHANOB, PErucTpUpyemMble Ha yCcTponcTse, oT
paano-usnyyatens. Pagnonamepenns moryT ObiTb MpefcTaBneHbl B BUAE MOLLHOCTY
npuHumaemoro curdana (RSS! - Received Signal Strength Indicator), nsmepsiemont B
peunben-munnueattax. Kak npasuno, sHadeHuWs MOLLHOCTW CuUrHana usmeHsioTcs B
ananasoHe oT -100 dbm go 0 dbm.

Norapudmuyeckas Mofaenb pacnpocTpaHeHUs curHana.

MOLUHOCTb MPUHUMAEMoro curHana ybbiBaeT npu ydaneHun OT paamo-
nanyuatens. [pyn 3TOM OCHOBHOM MOAENbIO pacnpoCcTpaHeHUs curHana byaem cuutathb
mMofenb, COrMacHO KOTOPOW CpedHsIA MOLUHOCTb, PerucTpupyemMasi Ha pacCTosHUM T oT

nanyyarens, BblMMCNAETCA No hopMmyne:
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rssi(r) = A - Bin(r)
B

roe A - CpeAHAA MOLLUHOCTb CurHana, perucTtpmpyemMas Ha pacCTOAHUU 1wm; -

K03 MDULMEHT 3aTyXaHWA curHana.

dz

[ucnepcusi MOLHOCTY PErMCTPUPYEMOTO CUrHana BbIYUCTISETCA No hopmyne:

d

rac - cpegHeKkBagpaTu4yeckoe OTKIIOHEHWE MOLLHOCTU CurHana oT MoaelbHOro

3HAYEHUSI.
MonesHa ByaeT u obpaTHas opmyna, no3BoNALIas OLUEHWUTb paccTosHne Ao

paguo-usny4yartens no msmepeHHoﬁ cune curHana, I'IOJ'IY‘-IGHHOVI OT Hero.

(.4.- rs‘si)
r(rssiy=¢ B
MHepLWIaﬂbele namepeHuss — WU3MepeHna oT TPEXOCHBLIX aKcenepomeTpa,
MarHuTomMeTpa U rmpockona.
LincbpoBas kapTa MOMelleHWss — KapTa, COAepXalias nnaHbl aTaxen,

cofepXalume pacronoXeHHble Ha aTaxax MOMEeLLEeHUsi, UX reoMeTpuro U paawo-
W3nyyaTenu, pacriofioXeHHble Ha dTaxax, Npu 3TOM Kaxblidh 3TaX COAEPXMT
naeHTUUKaTop, Ucnonbayemas Ans no3MUMOHUPOBaHKUS YCTPOUCTBA.

CucTeMa BHYTPEHHEro no3vuMoHupoBaHus (Indoor-nosuunoHupoBaHue) —
NPOLECC OnpefeneHns MeCTOMONOXEHUs! YCTPOCTBA BHYTPU CXEMbI MOMELLEHUIA No
pErucTpUpyeMbIM CUrHanam paguo-usnydareneil u uHepunanbHbIM N3MEpeHUsaM. ans
3TOr0 3arpyxaloT Ha MOOWITbHOE BLIMUCIIMTENBHOE YCTPOWCTBO UMPOBYIO KapTy
NOMELLIEHUNSI N COOTHOCAT APYr C APYrOM perucTpupyemyro cuny curHanos oT U3BECTHbIX
B UMdPOBON KapTe nsny4arenew.

PesynbTaTtom paboTbl indoor-no3auuUnuoHNpoBaHns ABNAETCA:

e YHMBEpCAnbHbIAi MAEHTUPUKATOp 3Taxa, Ha KOTOPOM  HaxoauTcs
YCTPOWCTBO;
e KOOpAMHATLI YCTPOUCTBA (X, Y).

Konnekumsi aTaxewW - WHAEKCMpPOBaHHas KOMMEKUMA, NO KOTOpbIM BEAEeTCH
No3ULMOHUPOBaHUE.

Mpenpoueccop u3MepeHuit - punLTp nNepefaBaeMblix pagno- U MHepumanbHbIX
W3MEpEHMNIi, KOTOPbIN OTBEYAET 3a pasfesieHne HenpepbIBHOro NoToka U3MepeHui Ha

TaK Ha3blBaeMble BpEeMEHHbIE AMana3oHbl NO3ULUMOHNPOBaHUA.
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MHorouyacTuuHblii  unbTp - nocregoBatenbHbil  Meton Mounte-Kapno —
peKypPCUBHBIN anropuTM ArS YUCIIEHHOTO peLleHns npobrem oueHuBaHus (punbTpaumm,
CrnaueaHus), 0COBEHHO ANS HENMUHENHbIX N HE-TayCCOBCKUX Cryvaes.

Kak nokasaHo Ha cur. 1 3asiBNeHHbIA cnocob onpeaeneHns MecTononoXeHus
Norb3oBaTENs BHYTPY MOMELLEHVS] C NOMOLLLIO UHEPLMUANbHBIX YCTPOWCTB N3MEepeHns
MOBUNLHOTO  BblUMCIUTENBHOTO ycTpoictBa nonb3osatens (100), coctout w3
crneayroLwux 3Tanos.

Ha astane (101) 3arpyxailoT Ha MOOWNbHOE BbIMUCIUTENBHOE YCTPOWCTBO
LMPOBYIO  KapTy MOMELLEHWsi, CoAepXallylo nfaHbl  3Taxen, coaepxalline
pacriofioXXeHHble Ha 3TaxaxX MOMELLeHus, UX reomeTpuio n paauo-usnyyarenm,
pacnonoXeHHbIE Ha 3Taxax, NP 3TOM KaXabiii 3TaX COAEPXMUT UAEHTUdUKaTOp

[anee Ha aTtane (102) ocyllecTernseTca onpejenieHne Hannyus curHanos paguo-
nanyyaTeneit BHyTPW 34aHWS C MOMOLLbIO MOBUIIBHOTO BLIMUCIUTENBHOMO YCTPOACTBA
nonb3osatensi. Mpu 3Tom, paauo-usnyyatenu npeacTasnswT coboit Wi-Fi umnm
Bluetooth ncro4Huku curHana.

Ha atane (103) namepsioT mowHoctu (RSSI - Received Signal Strength Indicator)
curHanoe paguo-uanydateneit. lNocne uero, Ha artane (104) nony4ailoT BEKTOPSI
YCKOPEHUS, BpaLLeHUst MOBUMBHOTO BbIMMCAWUTENBHOrO YCTPOMCTBa Monb3oBaTens W
OpPVEHTaLUW  MarHUTHOrO  MOMsi  OT  WMHepuuarnbHbIX  YCTPOWCTB  U3MepeHus
BbIYMCNUTENBHOrO YCTPONCTBA NoNb3oBaTens.

O6pabaTbiBaloT NONyYEeHHbIE BEKTOPbl YCKOPEHWA, BpalleHus W OopueHTaLuu
MarHMTHOrO MOMSl, @ TakKe MOLUHOCTM CUrHanoB paguno-usnyvatenend C NOMOLLbIO
PEKYPCUBHOTO anropuTMa, peann3oBaHHOTO C WCMOfb30BaHWEM MOCeA0BaTENbHOM
meToda MoHTe-Kapno Ha atane (105). MNpu 3TOM, peKypCyBHbIA anropuTm B L poBoKt
kapTe NOMELLUEHURA, HaKknaaplBaeT eCTEeCTBEHHblE U WUCKYCCTBEHHble OrpaHU4eHus Ha
TpaeKTopuIO ABWXEHUS Nonb3oBaTens.

Mo ecTeCTBEHHbIMKU OrpaHUYEHUAMWU MOHUMAIOTCA TakMe OrpaHUYeHus Kak:
CTEHb!, KOTNIOHHbI 1 [pyrie pearnbHble 0ObeKTbl BHYTPU nometleHuin. MickycCTBEHHbIMM
ofpaHNYEeHUsAMN SBMAIOTCA Tak HasbiBaemble «Bapbepbl». HEBUAUMBIE NONb3OBATENIO
06beKTbI LM pOBOIi KapTbl B BUAE 3aMKHYTbIX MOMUIOHOB, CnyXalue 3oHamu 3anpeTta
nosuumoHnposarmns. K HUM MoryT oTHocuTcst obnactu 3a npeaenamu sgaHus.

Ha stane (106) nonyuatoT no wutoram o6paboTku YTOYHEHHbIE KOOpAUHAThHI
MECTONONOXEHMA YCTPONCTBA (X, Y), MAEHTUdUKATOpP 3Taxa, yron noBopoTa yCTpoWCTBa

B NpoOCTpaHCTBE OTHOCUTEINbHO BepTMKa.ﬂbHOVI ocn un 0T06pa)Ka}OT MECTONONOXEHNE
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nonk3oBaTens Ha UndpoBoOi kapTe B MHTepdence BbIMUCAUTENBHOTO YCTPOUCTBA Ha
atane (107).

Kpome Toro, cnocob onpepeneHus MeCTOMOSIOKEHUS MONb3oBaTens BHYTPU
MOMELLEHNA C MOMOLULID WHEPUMAnbHbIX YCTPOWUCTB U3MEpPEHUss MOOUMbHOro
BbIMMCIUTENBHOTO YCTPOWCTBa nosfib3oBaTens BkMw4YaeT B ceba cnegywowue

allrfOPUTMbI:

Anroputm Bblbopa aTtaxa (cm. dur. 3):

1. [inga kaxxgoro ataxa L LUmdpoBas KapTa NOMELLEHUS aKKyMynupyem criegylowyme
napameTpbl CUTHaNoB:

e CYMMapHOE KONMUYECTBO NONyYeHHbIX U3MEPEHUI OT paano-manyvatenen ¢

L

3TaXKa ™~ 3a nocnegHune N CeK,

e CYMMapHOE rssi NoNyYeHHbIX U3MEPEHUI OT paguno-u3nyyaTenei ¢ aTaxa

r
L 3a nocnegHune N CeKk;

e CyMMapHbli napameTp A oT paguo-usnyvartenei, NpUcnaBLUMX CUrHan c

staxal 3a nocnegHue N CEKYHA.

2. Ha Bxop anroputM B KaXabii MOMEHT BPEMEHM Nony4yaeT No3TaXHbIA CNNCOK
BUAMMbBIX PaOCUrHaNOB B TEKYLLEM OKHE MO3MLMOHUPOBAHUA. [INs Kaxaoro ataxa 13
cnucka no6aBnAnTCA 3HAYEHUS B COOTBETCTBYIOLLME aKKYMYNATOpbI NapamMeTpos 13 n.1.

3. [Ins KaXaoro akTUBHOMO 3TaXka OCYLUECTBIAETCA BblYUCIIEHNE OLEHOYHOW
PYHKUMKN, XapaKTepU3yIoLLein BEPOATHOCTb HAaXOXOEHUA YCTPONCTBA Ha HEM (3HaueHue
OLIEHOYHOW (OYHKLIMKN ANSt HEAKTUBHBIX 3TaXEN He onpeaeneHo):

Mpeanonoxum, 4To 3a nocneaHue N ceKyHA Ans aTaxa L npvwro !

n3mMepeHun
OT pafano-usny4yaTenen, pacnonoXeHHbIX Ha AaHHOM aTaxe. OBo3HauMM 3TU N3MepeHus

KakK
{(h‘,, rs:ei,),i = 1,2,.“,11}’

roe e, paguo-uanyyaTenb, pacnoNiOKEeHHbIA Ha 3Taxe L ot kotoporo 6bin

3aperucTpupoBaH CUMrHan MOLLHOCTbIO TS3 Torpa oueHouHast yHKUMS ans aTaxa L

Byaet umeTb BUA;

2
(1] n

- 7] . ”
El:l rsst, 21:1 A!—l’g
b

i

E
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1,

roe ', = , A B MNPOW3BOMbHLIF MOMEHT BPEMEHW WCMONb3YIOTCA
aKKyMynsaTopbl NapaMeTpoB AJ1si COOTBETCTBYIOLLEro 3Taxa.

4. 3aTeM OCYLUECTBIISIETCA pPaHXWUPOBaHWE aKTUBHbIX 3Taxen B rMopaake
yOblBaHNSE OLEHOYHOW (byHKUMU. Ha BbiXoA anroputm BO3BpaLLaeT Nosy4YeHHbIN
YNOPSI0HMEHHbBIN CMIUCOK aKTUBHbIX 3Taxel. MNepBblii 3NeMeHT cnucka CTaHeT B UTore

3TaXKOM, KOTOpbIV ByAeT onpeaeneH Kak TeKYLLMIA 3TaxX pacnonoXeHus ycTponcTaa.

ANropuTM MHOro YacTU4Horo cpunbTpa (cm. cur. 4):
ANropuT™M UCMonb3yeT CUCTEMY YacTULl U UX BECOBbIX koadhduumeHToB. Kaxnas

yacTuua npeacraenseT cobon BeKTop (x, .'1"""'), roe. ¥ ¥ — koopauHaTbl YacTulbl Ha

ataxe, ¥ — sec B auanasore [0, 1], ¥ — HanpasneHue (asuMyTanbHbIi yron).
YacTuua HasbiBaeTcs XUBOW, ecnu ee BeC Gorblue HEKOToporo € (Tekyulee

3HayeHune 1e-8) n mepTBOI B NPOTUBHOM Cry4ae.

KonuuecTtBo 4acTuy (OUKCUPOBAHO WM OMUCLIBAETCA KOHCTaHTOW N (Texywiee
3HauyeHue paBHo 1000). Cuctema YacTul, U3SMEHAETCA UTEePaTMBHO B COOTBETCTBMM CO
cnenyoLmm anropuTMom:

1. CaMnnupoBaHue YacTuLbl Ha 3Taxe, B criyyae HeobXoanMOCTH.

KpuTepuit CaMNNMPOBaHWS — €Cnv C MOMEHTa MNOJlyYeHus paanovsMepeHus

T, cekyHp (Tekyllee 3HayeHue 45), nubo ecnu CaMNNUMpoBaHue elle He

npowrno 6onee
nposoaunock. [aHHblil Liar 3aknioyaeTcs B TOM, YTO 4acTuubl pasbpacbkiBatoTcs
cnyyaHbiM obpasom c ycnoeumem, 4Tobbl UX KOOPAMHATLI OCTaBanuCb B pamkax

reoMeTpun aTaxka. Yron ycTaHaBfnMBaeTCsa crydvaiiHbiM obpasom B auanasoHe [-180,

180]. Bec Bcex 4yacTuy nonaraeTcsa paBHbIM l/«’\‘ (B cymme OH gomxkeH coctaenaTth 1.0).

2. MNepemecTuTb 4YacTuubl C Y4eTOM KONMWYecTBa, ANWHbI W HanpaBneHUs
AEeTEKTUPYEMbIX LLAroB, a Takke C y4eTOM NO3NLUOHHOIO N3MepeHUs.

Ha gaHHOM Liare M3MeHsieTCs TOMbKO MOMOXeHue 4Yactuuy u ux yron. Ecnn B
pesynbTaTe Kakas-TO yacTuua BbIXOAMT 3a reoMeTpuio 3Taxka, TO OHA OCTaeTcs Ha
npeXHem MecTe, a ee yrofn usmeHsieTcsa cnyyariHeim obpasom B ananasoxe [-180, 180].

[Mo3nLUMOHHOE M3MepeHue (NpyU ero Hanuyum) SABMSIETCA LEHTPOM MPUTAXEHUS
yactTuy. Kaxgas 4yactuuya caBuraeTca B HanpaBneHWW NO3ULIMOHHOIO U3MEpPEHUs
NpPOMNopLMOHanNbHO OTHOLLEHUIO paAuycoB indoor-pelleHnsa U paguvyca No3uLMOHHOrO

namepeHus. I'Ipe,u,BapMTeano, no3nUMoHHOE N3MepeHmne AOJDKHO ObITb cnpoeunpoBaHo
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Ha reomMeTpuio aTaxka ¢ TeM, YTobbl ns3bexaTtb (CHU3UTL BEPOATHOCTb) BbIXOAA YacTULibI
3a reoMeTputo aTaxka Npu NogobHOM CMeLLEeHUN.

3. Onpep,enmb KONMYECTBO XMBbIX YacTul. Ecnu KonmyecTeBo XMBbIX YacTuy

{
CHU3WIIOCb HWXe [AOoNyCTUMOro OrpaHu4eHus (“\fl, Tekywlee 3HaveHune 100), TO
5 caMmnnupoBaTb YacTUlbl HA 3Taxe 3aHoBO (CM. wwar 1).
4. AKKyMynuMpyem curHanbsl paguo-usnydatenen, BbiNOMHWB NpeaBapuUTEnbHYIO

dhunbTpaUMo «MIIOXMX» paguo-usnyyartenen.

Anroputm hunbTpaLmm;

o
10 BbluMCIUTL  ONA  PaaMo-uanyyaTenss  OTHOLUEHMe /B, roe d —

B

cpenHekBagpaTudeckoe OTKNOHEeHWe Cuibl CUrHana oT MOAEJIbHOIo 3Ha4YeHud, a —

KO3(bPUUMEHT 3aTyxaHus CcurHana Aana paguvo-usnyyatens. Ecnum  oTHowweHue

. S y
npesBbillaeT AonyCcTUMbIA nopor ¢ (Tekywee 3HadveHue 1.5), TO TakouW curHan

0T6paCbIBaeTCﬂ.

T, munnucekyHg (tekywee sHaveHme 1000) ¢ momeHTa

15 5. Ecnn npowno meHee
npeablayLwero obHOBNEHMA BECOB YacTul, To nepenTu K wary 11. B npotusHom cnyvae,
YCTaHOBUTL BpeMsi OBDHOBNEHUS YacTuL, Ha TekyLlee U nepenTu K wary 6.

6. Ecnu KonnyecTBO TEKYLUMX BUAMMBIX pagno-uanyyareneri HegocTaTodHo Ans

N

NpoBeAeHNUs MyTauumn (KOHCTaHTa ‘" <"#* TekyLlee 3HaveHue 3), To nepeiTtu k wary 10.

20 7. BbINONHWTL MyTauUMIO HECKONMbLKUX YacTul,. Konuyectso Yactuy Ans mytauuu

. N
3a0aeTcsl KOHCTaHTOW Ny, (Tekywiee 3HayeHue 50).

AnroputM MyTaumMM MOXHO onvcaTb CrieAyloLMmMm NceBaoKO40M:
N
MoBTOpaATh ‘™™ pas:
25 e BbiOpaTb crnyyarHylo yacTuuy;
e ee KoopguHaTtbl M yron UWHALUWANMU3UPYIOTCA 3aHOBO, KakK npwu

caMmnnupoBaHum (cm. war 1);

e BEC MHWLMANU3UPYETCHA 3aHOBO 3HAYEHUEM I/N.
8. Onpefenutb LEHTP CaMNNupoBaHusa. LIEHTpom camnnupoBaHus sBNsieTCs
30 Gnvkalwuii K MECTOMONOXEHWIO  paavo-usnyyatenb B TeKyleM  OKHe
NO3MLMOHMPOBAHMA  (PacCTosHWEe 40  paguo-uanyyatenein  oueHvBaeTcsa  No

norapudmMmnyeckon opmyne pacnpocTpaHeHuUa curHana).

11



3aMeHSIIOHUH JTUCT OMUCaHUS

M
9. CamnnupoBaTtb N (Tekywiee 3HayeHue paBHO 10) yacTul BOKPYr LeHTpa
COMNIINPOBAHMSI.
ANropuTM  C3MMNIIMPOBaHUSA BOKPYr LEHTpPa MOXHO OnucaTb CrieayroLmm

nceBaoKOAOM:

5 e MOBTOPATb Ne pas:

e BbIOpaTbh CnyyariHylo YacTuuy;

e %Y. xoopanHaTbl MHMUMANU3NPYeTCs CriyyaiiHbIM 06pa3oM no rayccoBoMy

pacnpefernieHnio Co CpefHVM B LIEHTpe COMMNUPOBaHUSi U avcrepcueit

i,

paBHOM ¥ TeKyllee 3HayeHue 5.0);

10 e Yrof UHULMaNU3NPYTCA CryvYanHbiM 3Ha4YeHneM B auanasoHe [-180, 180].

1

e BEC MHULMANM3NPYETCS 3aHOBO 3HaAYeHneM /N,
10. Koppekuusi BecoB YyacTtuu. Ha gaHHOM Lare BbINOSIHSAETCS nepeougeHKa BeCoB
yacTuy C  UCMNONb30OBaHMEM BEKTOopa paguoCUrHasioB U3  TeKylWwero OkKHa

no3nunoHmnpoBaHuA:

15 5 ={s, .5, ’

roe ~* - curHan B dBm o1 paguo-usnyqarens £x;,

AnroputMm Koppekuuu:
[ns kaxnoro uHaekca | = 12,1 Bec kaaon YacTuLbl YMHOXKAeTCs Ha OYHKLIMIO

npaBaonoaobms - BEposATHOCTb TOrO, YTO, HAXOASACh B AHHOW TOUKe YCTPOUCTBO OyaeT

20 npuvHUMaTb curHan “ ! oT uanydartens Xi Oua paccuuTbiBaeTCA N0 HOpMasibHOMY

pacrnipefeneHuio crneayoLmm obpasom:

A N2
D, = 1 exp —(si—$;)
l - ]
Otx; V2T Zatxiz
k\i’.,;w o P ~
rge 1 - MOAeJibHbIM CUrHan oT Msnyanenﬂ t:{'l, I'IOJ'Iy‘-IaeMbII/I no

. T
riorapudmmnyeckoii popMysie pacripoCTPaHEHWs! CUrHanNa, i - CpeAHEeKBaapPaTMYEcKoe

25 OTKIIOHEHWe CuMbl CUrHana OT MOAENIbHOrO 3HayeHusl, BbIMUCIIEHHOe ANs paauvo-

wanyuatens i,

Beca Bcex 4acTuy HOpPMUPYHOTCS Takum o6pa3om, 4ToGbl B CymMMe OHM
coctasnsinu 1.0.
11. PecemnnvHr. [Nocrne HeCKONbLKUX LLaros npoueaypbl KOppekumm Beca YacTtuu,

30 cooTBeTCTByOLME OLWMBOYHBLIM rMNOTE3am, MOryT cTaTb 6nmM3kumMm K Hynto. Takue
12



Beca Bcex 4actuy HopmupyloTcs Takum obpas3om, 4ToObl B CymMME OHM

cocTtaBnanu 1.0.

11. Pecemnnur. lNocne HeckonbKkux Wwaros npoueaypbl KOppeKuun Beca 4acTtull,

cooTBeTCTBYIOLUME oWMnBOYHbIM rMNoTE3aM, MOryT CtaThb Onuskumu K HYNIO. Takue

5 yYacTuubl He BHOCAT BKNaA B (bMHaNbHYO OLEHKY nonoxeHus yctpouncTaa. [Npoueaypa

pecemMnnuHra no3BOJIAET nepepacnpenenintb BblHUCIUTENbHLIE pPEeCypCbl NyTeM

0T6paCbIBaHMﬂ yacTuu, UMEILMX Manblii BecC, U p,y6nwposava 4acTtul, UMetoLLnX

donbLuon Bec. MeToa COCTOUT U3 HECKONBbKUX LLIAroB:

Ha nepesom liare npoBepsieTcs KpuTepuii pecamnnuHra. [ns 3Toro

10 BbIUMUCISIETCA CyMMa KBagpaToB BecoB Bcex uYactuy. Kputepui
1
pecamniuHra BbIMOMHAETCS, €Cnu 31a cymma borblLue, Yem /N, (Texywiee
N, — o .
3HayeHue N = 600). Ecnun kputepun He BbLINONHAETCA, TO PECIMMINHT
YyacTuy Ha faHHOW UTepauum He Npou3BOAUTCS.
e B cnyyae, ecnn KkpuTepuiA pECIMMNMHra BbINONHAETCH, CTPOMUTCSH

15 KyMynsaTuBHas (pyHKUMA pacnpefenieHus Ha OCHOBE YacTuL, U UX BECOB.

[ns kaxpoi yactuusl ¥ = 1.2...N | gLiyucnsioTes yacTUYHbIE CyMMbI:
k
S = w,
1=} s
Takum obpasom, yto D 51 €525 .. S5y =1,
e 3aTem reHepupyeTCs paBHOMEpPHO pacrnpefeneHHas crnyyainHas
20 senuumna; #~U(O01),
e Ha ocHoBe 3HauyeHusi, KOTOpOE TnpUHANa cny4yarWHas BeNUYUHA,
BbiBupaeTcss MUHUManbHbIA NHOEKC ’, TaKoit yto: Ji-1 SU <S5,
e Yactuua ¢ nMHOEKCOM ! KONUPYeTCs B HOBLI MaccuB yactuy. [daHHas
J
npoueaypa nosropsieTcs N pas.

25 e B xope npumeHeHus npouegypbl pecaMmnauHra npoucxoauT yaaneHue
YyacTul C HU3KUMK Becamu U aybnuposaHue yactuy ¢ Bonee BbICOKMU
(nponopumoHanbHo ee Becy). o aToi NpuyYuHe B KOHLE PECAMINIINHIA BECa

; (l'.',_lf\r
BCEX YacTul, BbipaBHuBatoTca: ‘= /N,
30 Hwe npvBeaeH anroputm No3nUNOHUPOBaHUA (CM. dur. 2):

1. MepeaaTb MHepUManbHble N PaaNoOU3IMEPEHUS B MPENPOLIECCOP U3MEPEHUA.
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2. 3anpocuTb ouyepegHOM BPEMEHHOW AuanasoH MO3UUMOHUPOBAHUA Yy
npenpoueccopa N3MepeHui:

ecnn eCTb BpeMeHHOMN AnanasoH NO3ULMOHMPOBAHNSA, TO NEPENTN K Lwary 3;

MHavye nepentn K wary 13.

3. PacnpegenuTb BCe pagvOU3MeEpEeHMs TEeKyLLero OKHa NMO3VULMOHUPOBAHUS MO
aTaxam.

4. o pagnonsmepeHnam TeKyLLero okHa No3nLMOHNPOBAHNSA onpeaenuTb CMCoK
aKTUBHbIX 3TaXeEN B Nopsake YMEHbLUEHUA BEPOATHOCTU (CM. Bbile ANroputm Bbidbopa
aTaxa):

€CIN CMUCOK aKTUBHBIX 3TaXXeW He NyCTON, NepenTu K wary 5;

Ha4ye cOpOoCUTb NOCNEAHIOK BbIYUCIIEHHYIO NO3ULMIO U NEPERTH K wary 12.

5. OnpepennTb BCe aKTUBHbIE 3TAXW B KONneKuun ataxeun. Takum obpasomM Mbl
NpensaTcTsyeM TOMY, YTODbI akTUBHbLIE 3TaXuW ObiNM BbITECHEHLI U3 K3lLa B Cny4ae ero
nepenonHeHus.

6. Mepepatb nHepunanbHbie USMEPEHUSA B TEKYLLEM OKHE MO3ULIMOHUPOBAHUSA B
06paboTunk HepumanbHbIX nsmepeHuin. OnpegenuTe MHOXECTBO LUAroB Nnosb3oBaTens
¥ NO3ULMOHHOE M3MepeHue (Mpu ero Hanu4un).

7. [Ana Kaxpaoro akTMBHOIO 3Taxka BblOpaTb COOTBETCTBYHOLUMIA 3TOMY STaxy
MHOIOYaCTUYHbI (PUMLTP U ONpeaenuTb BO3MOXHYK MO3NLMI0 YCTPONCTBA Ha 3TOM
aTaxe, nepefaB B MHOrovacTuuyHbin  ¢unbTp uHcopmauno o6 ataxe, Habop
paguousMepeHuin, COOTBETCTBYIOLUMX OAHHOMY 3Taxy, MHOXECTBO cAenaHHbIX
nonb3oBaTeNnemM LIaroB W KOppekTupyluwiee no3nUMOHHOE u3MepeHue (CM. Bbllle
AnroputTM MHOro4acTU4HoOro hunsTpa).

8. BbiOpaTb nepBbii aKTUBHbLIN 3Tak L, nonyyeHHeld Ha ware 4 (Hanbonee
BEPOSATHBLIN 3TaX HAXOXAEHUS YCTPOWUCTBA), N B3ATb Xy-KOOPAUHATL! yCTPONCTBA HA 3TOM
aTaxe (BblMUCNEHHbIE COOTBETCTBYIOLMM MHOIOYaCTUYHbIM (OUMbTPOM Ha NpeablayLlem
ware).

9. YTOYHMTbL NO3MUMIO YCTPONCTBA C y4ETOM NpeabiayLlen no3numm n CKOpoCTH.

10. Haltn npoekuuio nosvuuum yYCTPOWCTBA HA TEKYLMIA BbiOpaHHbLIA 3Tax
(bnwkanLyto K HakAEHHOW NO3ULIMKN TOYKY reOMETPUN dTaxa).

11. YCTaHOBUTb NOCNEAHIO BLIMUCTIEHHYIO NO3ULMIO KaK pe3ynbTaT, Nony4YeHHbIN
Ha npeAablayLlliem ware.

12. YoanuTb TEKYLMIA BpEMEHHOW Anana3oH NO3ULMOHMPOBaHNS.

13. BepHyTb NOCNEAHIO BbIYUCNEHHYIO no3uuuio. MNMepentn k wary 2.
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3anBneHHoe TexHu4Yeckoe pelueHue obecneumBaeT HOBYIO BO3MOXHOCTb B
MOBLILEHUN TOYHOCTU OMpeAeNieHUsl MECTOMOJIOKEHUS MONb3oBaTENs  BHYTPU
NOMeLLIEHUS.

B HacTtoswwmx martepuanax 3asiBkv ObINO NpeAcTaBneHO NpefnodTUTenbHoe
pacKpbITUE OCYLLECTBNIEHUE 3aSABNIEHHOIO TEXHUYECKOTO PELLEHUS, KOTOPOE He AOMKHO
MCNONb30BAaTLCH Kak OrpaHUYMBalOLLEE WMHblE, YACTHbIE BOMMOLLEHUA ero peanvsauuu,
KOTOpble He BbIXOLAT 3a paMKuM ucnpalmeBaemMoro obbema npaBOBOM OXpaHbl U

ABNAKOTCA o4HeBUOHbIMU ONA cneunanncToB B COOTBSTCTBYIOLLIGVI obnacTn TEXHUKMN.
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dopmyna nsobpeTteHus

1. Cnocob onpeneneHns  MEeCTOMOSIOKEHUA  Nonb3oBaTens  BHYTPU
NMOMELLEHNS C TMOMOLUbK WHEpLUManbHbIX YCTPOUCTB M3MEPEHUS  MOOMUIbHOIO
BbIYMCNUTENLHOIO YCTPOMCTBA NONb30BaTENS, COAEpXaLLMn aTanbl, Ha KOTOPbIX:

- 3arpyalT Ha MOOUNbHOE BblMMCIUTENBbHOE YCTPOMCTBO LMUAPOBYIO KapTy
NMOMELLEHUS, coaepXaLlylo MNaHbl 3TaXemn, coaepXalime pacrnosioKeHHbIE Ha aTaxax
NMOMELLEHNS, UX FTEOMETPUIO U paano-uU3nyyaTenu, pacnonoXeHHble Ha aTaxax, NPy 3TOM
KaXKAbI 9TaXK COAEPXUT naeHTudukaTop;

- onpenensioT Hanuume CUrHanos paguo-usnydyaTtenen BHYTPWU 3[aHusA C
NOMOLLIbI0 MOBUNBHOTO BbIMMCIUTENBHOMO YCTPOMUCTBA NONbL30BAaTENS;

- namepsoT MmowHoctn RSSI (Received Signal Strength Indicator) curHanos
paguo-unsnyvarenen;

- Nony4alT BEKTOPbl YCKOPEHWS, BpalleHWs MOOMUNbHOro BbIYUCITUTENBHOTO
YCTPOWCTBA MONb30BATENS U OpPUEHTaUUW MarHUTHOro mnons OT MHepuuanbHbIX
YCTPOWCTB U3MEpPEHUS BbIYUCITMTENbHOrO YCTPOWCTBA NONMb3oBaTeNs;

- oOpabaTbiBalOT MNOsfyYeHHbIE BEKTOPbl YCKOPEHWA, BpalleHUs W opueHTauuu
MarHUTHOrO NONA, a Takke MOLUHOCTM CUrHanoB paguvo-uanyyatenerd C MNOMOLLbIO
PEKYPCUBHOrO anroputma, peanu3oBaHHOrO C UCNOMb30BaHMEM MNocnenoBaTenbHOro
metoga MoHTe-Kapno, npu 3TOM peKypCUBHbIA anroputM B UUdpoBOK KapTe
MOMELLEHUsI, HaKnaablBaeT €eCTECTBEHHbIE W WUCKYCCTBEHHblE OrpaHW4YeHus Ha
TPAEKTOPUIO ABUXKEHWUS NONb30oBaTENS;

- nonyyarloT no  utoram  06paboTku  YTOYHEHHbIE  KOOPAMHAThI
MEeCTOMNONOXEHUA YCTPOMNCTBA (X, Y), MAeHTUdUKATOP 3Taxa, yros noBopoTa yCcTponcTea
B NPOCTPAHCTBE OTHOCUTENBHO BEPTUKANbLHON OCH;

- oTobOpaxkaloT MEeCTOMNOMOXEeHNe MNonb3oBaTens Ha UugpoBON KapTe B
uHTepdence BbIMUCITMTENBHOTO YCTPOUCTBA.

2. Cnoco® no n. 1, xapakTepusylwunuca Tem, 4YTO paauo-usnydyaTtenu

npeacTasnsoT cobon Wi-Fi u/unu Bluetooth ncrounuku curHana.
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101

3arpy:KatoT  Ha  mobunbHoe  BbIMUCAUTENIbHOE
YCTPOACTBO  UMPPOBYIO  KapTy  NOMELUEHUR,
COAEPK3WYI0 NAAHbI  3Tawel, cojepmaiume
PacnonoMeHHble Ha 3TaKax MNOMELeHUs, UX
reoMeTpuIoO U PaAUO-U3/y4aTeNu, PacnosIoKeHHbIe
Ha 3TaKax, NPU ITOM Ka)ablii 3TaX COAEpPHUT
naeHTudUKaTop

4

102
onpeaenaoT Haanuue CUrHanos  paguo-
uany4dateneit  BHYTPM 343aHWR C  NOMOUBIO
mobunbHOro 8bIYUCAUTENILHOTO ycTpoiicTea
nonb3oBarens

Yy

103
M3MEPRIOT MOWHOCTA CUTHANO0B PAAMO-U3NydaTenei

A 4

104
NOAYYalOT  BEKTOPbl  YCKOpEeHUsA,  BpaleHWs
Mo6unbHOro BbIYMCAUTENBHOTO ycTpoiictsa
NONb30BaTeNA M OPUEHTALUU MArHUTHOTO NONA OT
MHEPUUANBbHBIX ycTpoiicTs namepeHus

BbIYMCNUTENBHOIO YCTPOACTBA NOAb3OBaTENA

A 4

105

06pabaTbiBalOT  MOAYYEHHblE  BEKTOPbl  YCKOPEHWS,
BPAlEHUs W OPMEHTALIMWU MArHUTHOTO NOJA, a TaKKe
MOLWHOCTH CUrHAaNoOB Pafno-uanydateneil ¢ NOMOLLLIO
PEKYPCUBHOrO anroputma, peannsosaHHoro c
WCMONL3OBAHMEM NOCNEAOBaTENbHOrO MeToga MoHTte-
Kapnio, npu 3Tom peKypcusHblit anroputm 8 uudposoit
KapTe [OMELWEHNA, HaKNaAbiBaeT ecTeCTBEHHbie MW
WCKYCCTBEHHbIE OTPAaHNUYEHWUS Ha TPAEKTOPUIO ABMIKEHUA
nonb3oBaTena

y

106
noay4alor no wutoram o6paboTku yTOYHEHHble
KOOPAMHATbI MECTONOAOKEeHUs ycrpoiictea (x, vy,
naeHTUdUKaTOp 3Taxa, yron nosopoTa yCcTpoicTsa B
NPOCTPAHCTBE OTHOCUTEIbHO BEPTUKANBHOM OCK

y

107
OTOOPaKaT MECTONONOMKEHUE 0Ab30BaTENA HA
umdposol Kapre 8 uHTepdeice BbIYUCAUTEABHOrO
yCTpONCTBa

our. 1
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1.Mepenada vHepumanbHbIX U
pagvuo-u3MepeHni B
NPEnPoLIECCop USMEPEHNN.

2. 3anpoc BPeMEHHOrc aManasoHa
nosuumnoHuposanus. Cyuiecrasyer?

Aa

v

3. Pacnpenenexve paamo-
WU3MEPEHUI NO 3TaXaM

4. Onpepenexue akTUBHbIX
aTaxeit B nopsiake
YMEHbILEHUA BEPOATHOCTH

CNUCOK aKTVUBHBIX ATaXen He
nycton?

Oa
v

5. Onpeaenenue Bcex
AKTUBHbIX 3TaXen

6. Mepenava vHepumanbHbIX
namepeHnit 8 06paboTunk
MHEPUManbHbIX U3MEpPeHUN.
OnpeperneHre MHoXecTea
LIAros nonb3oearens u
NO3NLNOHHOE U3MepeHue.

7. Pacuert koopguxar
noNb3oBATENA ANA KANAOFO
aKTUBHOrO 3Taxa

Het

A 4

13. Bosspar nocneaxen
BLIYUCTIEHHOM NO3UUWK

12. OumcTka Tekywero
BPEMEHHOTO Auanasoxa
NO3NLMOHUPOBEHUS.

11. YcTraHoBKa nocnenHen
BbLIMUCNEHHON NO3ULNK KaK
pesynsTarT, NONYYEHHbIA Ha
npegbigyLyeM ware.

A

10. MpoeuunposaHue NO3UUUU
YCTPOWCTBa Ha TEeKYLLWNA
BbiOpPaHHBIV 3TAX.

9. YTOuHEeHHe no3numum
CKOPOCTY C y4EeTOM

npeasiayLuen

8. Buibop nepBoro aktusHoro
3Ta¥a u cooTBeTCTayiowue
emy XY-koopauHaTbi.

dur. 2
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ﬂonyqeuue CNUCKa BUANMBIX
paguo-curHanos B TEKyLieM OkHe
NO3ULIMOHUPOBAHNA

[obasneHue 3HauyeHu B
aKKyMyNSsTOPbI NapaMeTpos Ans
KaXaoro aTaxa

ParxupoBaHue akTBHbIX
3Taxel B nopaake ybuisaHns
OLIEHO4HON PyHKUNU

odur. 3

20

BbiuMCrieHWe OLUEHOYHON
YHKLMM ANS KaXKQoro aTaxa,
XapakTepusyioLlen BepOATHOCTb
HaxOKOeHWUs YCTPOMCTBA Ha HeM




1. CamnnupoBaHne YacTuub! Ha

Y

3raxe

2. NepemetiteHne 4acTuibl ©
Y4ETOM KONWUHecTea, ANvHbLE 1

A

HanpagneHua AeTeKTUpyembIX
Waros, a Takke C y4eToM
NO3ULUOHHOTO U3MEpeHNs

3. Onpepenexve konuuecTea

11. PecemnnuHr.

"XuBbIX" YacTuu.

KonuuecTtso yacTuu Hwxe
A0NYyCTUMOro nopora?

Her

4. AKKyMYnupoBaHu#e CUrHanos
paguvo-nanyvarenen, BuiNonHue

npeasapuTenbhyto hunbTpauuio
«NOXNUX» panno-mnyuaTeneﬁ

5. Npowno menee N
MUNINUCEKYHSE C MOMEHTA
npeasbinytiero 06HoBNEHUS
BECOB YacTUu?

Het

6. Konu4ecreo Texyumx
BHAWMBIX PaaMo-n3nyvarenei
AOCTATOMHO ANA NPOBEASHNS
MyTaummn?

fa

10. Koppexuus secos vactuy

9. Camnnuposanue N yacTuy
BOKPYr UEHTPA CIMNNNPOBAHUA

8. OnpeneneHue ueHTpa
C3MNNUPOBARUA

7. MyTaums HeCKONbKUX HacTuy,

our. 4

21




OTYET O HATEHTHOM INIOUCKE

HoMmep eBpaszuiickoif 3asBKH:

(crates 15(3) EAIIK u npasuiio 42 [lareHTHOM HHCTPYKITUH K
FAIIK) 202392822
A. KIIACCUOUKATIVA TTPEJMETA U30BPETEHMA:
MIIK: CIIK:
GO01S 504 (2006.01) GO1S 5/04
HO4W 99/00 (2009.01) HO04W 99/00

b. OBJIACTD ITOMCKA:

GO1S 5/00-5/10, 7/00-7/03, 13/00-13/06, 19/00-19/24, A61B 5/00-5/0205, HO4W 4/00-4/029, 64/00, 99/00

(OJeKTpoHHAs 0a3a JAaHHBIX, UCIIOb30BABIIAsCS IIPH IIOMCKe (Ha3BaHUe Gashbl U, €CIIHA BO3MOXKHO, HCIIOIb3y €MbIE ITOMCKOBEIE TEPMHUHEI)
Espacenet, EAPATIS, Google, WIPO, «IIOMCKOBAS TNIATOOPMA» (POCIIATEHT)

B. JOKYMEHTEI, CUMTAIOINUECSH PEJIEBAHTHBIMM

Kateropus* CChUIKU Ha JIOKYMEHTBI € YKa3aHHEM, T/Ie 5TO BO3MOKHO, PEIIeBaHTHBIX YacTeit OTHOCHUTCSI K ITYHKTY Ne
A US 20200229121 A1 (LONPROX CORPORATION) 2020-07-16 1,2
A WO 2016033110 A1 (YOUNIS TECHNOLOGIES, INC.) 2016-03-03 1,2
A RU 2685227 C2 (MAMKPOCO®T TEKHOJIO KU JIAMCEHCHHI, 1,2
DIIBJIC) 2019-04-17
A EP 2637041 Al (JUNG, KAN-MOOK u sip.) 2013-09-11 1,2

I:I TTIOCJIEAYIOIUE TOKYMEHTHI YKa3aHbI B ITPO JOJKEHUN rpa(bm

* Oco0ble KATETOPUH CCBUIOYHBIX JIOKYMEHTOB:

«A» - TOKYMEHT, OLPE/ICIISIONIU OOIHH YPOBSHb TEXHUKH

«D» - TOKyMeHT, NIpHUBeACHHBIN B eBpa3uiickoil 3asBke

«E» - Gosiee paHHUI TOKYMEHT, HO ONMyOJIMKOBAHHBIN Ha ATy HOJAUH

€Bpa3HicKOH 3asiBKU WM IIOCHIe Hee

«O» - TOKYMEHT, OTHOCSIIIUHCS K YCTHOMY PaCKpPBITHIO, SKCIIOHUPOBAHHIO)
H T

"P" - TOKyMEHT, OIyGIUKOBAHHBIN JIO JIAThI HOJIAUH €BPA3HICKON 3a5BKH,
HO TOCJIC JaThl HCTIPANIUBACMOTO MpUopuTeTa”

«T» - Goslee MO3AHUN JOKYMEHT, OIyOIHKOBAHHBIN MOC)Ie JaThl IPHOPUTETA H NIPH-
BeJIeHHBIH JUIS1 HOHUMAHHUS H300pSTeHHSI

|« X» - JOKYMEHT, HMeIoIUH HanGosiee GIM3K0e OTHOMEHHE K IIpeIMeTy IIOHcKa,
MOPOYAN[HH HOBU3HY HIIH H300peTaTeNIbCKUH YPOBEHb, B3SITHIH B OTASILHOCTH

«Y» - TOKYMeHT, UMeIoIUH HanGosiee GIM3K0e OTHOMCHHE K IIpeIMeTy IIOHUcKa,
MOpOYaI[UH H300peTaTeNLCKHH YpOBeHb B COUCTAHHH ¢ JPYTUMH JOKyMEHTAMH
TOH JKe KaTerOpHHU

«&» - TOKYMEHT, SIBIAIOMHNCS TaTeHTOM-aHaJIOTOM

«L» - JOKYMeHT, IpHBeJCHHBIN B JPYTHUX MeJLIX

JlaTa mpoBeieHud TIaTeHTHOr O noncka: 06 mapra 2024 (06.03

2024)

B

VIoaHoMOYeHHOE JIHAIIO!
Havamsrux praBJ'ICHI/IH SKCIICPTUSBEL

B

o

Hopssony pognacas
FREE TR0 PR R

1683140432559
CH=lsepkHeE L.

i 0308 2023-02.05.2024 | C.E. Aepxuen




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings
	Search Report

