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Anekcei PygHeBckui
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Onpepenexue

MECTONOJIOXKEHUA

no 6a3oBbIM cTaHUMAM B ceTax GSM

HaCTOsIIee BpeMs POCCUICKMMMU U 3a-

PYOEKHBIMI KOMITAHUSIMUA PasdpaboTaHo

¥ BBIITyCKaeTCst O0JIbIII0e KOJIMIECTBO
pubopoB, ucronbdyiux GPS-naBurauo
IUTSI OTIPeieJIeH ST MeCTOITOJIOKEHHST 0ObeKTa.
DT0 MOTYT OBITH aBTOMOOMIIbHBIE OXPAHHBIE
CUCTEMBI, IPUOOPHI HAOIIOJEHUS 38 TPAHC-
IIOPTHBIM CPEICTBOM JIJIS IOTUCTUIECKHX LIeJIer
(KOHTpOJIH pacxofa TOIUINBA, COOTIONEHS
CKOPOCTHOTO PeKMMa U 3aJaHHOTO MapIIpyTa
U TIp.), IIePCOHAIbHBIC TPEKEePhI PA3THIHOTO
NIPUMEHEHNS, aBTOHOMHBIE 3aKJIaIKU U IpyTHe
YCTPOMCTBA.
CyImecTBeHHBIM MUHYCOM BCeX YKa3aHHBIX
puOOPOB SIBIISETCST HEBO3MOYKHOCTD OTIpefie-
JIEHHsI KOOPJAUHAT IIPU OTCYTCTBUU CUTHAJIOB
oT ciyTHHUKOB cucteMbl GPS. [Tpuauns! ipo-
IIaJjaHuUs CITYTHUKOBBIX CUTHAJIOB MOTYT OBITH
PasIMYHBIMU — OT IUIOXOTO IIPHUEMa B Y CIOBUAX
IIJIOTHOM TOPOZICKOM 3aCTPOUKHM JJO YMBIIIUIEHHOTO
noBpexeHus anteHHsl GPS (a oHa moDKHA Ha-
XOIUTHCS HA OTKPHITOM MeCTe IS 06eCriedeHust
YIOBJIETBOPUTEIbHOM BUAUMOCTH HaBUTaLlUOHHBIX
KOCMHYECKHUX anmapaToB). Takxke 3aMeTHM, 4TO
Ha PbIHKE Y)Ke IMEIOTCSI CIIel[aJIbHbIe TIPHOOPBI

17151 ryieHus curaanos GPS, noBonbHO addex-
THBHO BBLIIIOJHSIOIIIE CBOIO (QYHKIUIO B paguyce
IO JIeCATKOB METPOB OT UCTOYHUKA.

Kpome Toro, HeCMOTpS Ha CTPEMHUTEIbHOE YIEIIeB-
JeHne BCTpanBaeMbix GPS-Mozynet, Hcmomp3yeMbIx
B npubopax GPS/GSM, oHH 0CTAIOTCST OMHUMHE
13 CaMbIX JOPOTMX KOMIIOHEHTOB B U3/IEJINN,
U MHOTHE IIPOU3BOJUTEIH NIPEIIOWIN ObI HE
BKJIIOUATh UX B COCTAB U3MIEIHIl B OIO[KETHOM
KOMIUICKTAIlUH.

AnprepHaTnBoi GPS-HaBUTAIIH BITOTTHE MOKET
CITy’KUTb OTIpeJeIeH e MeCTOIIOIOKEHNS 110 6a-
30BbIM cTaHImsIM GSM-ceru. Kaxmas 6azosast
CTaHNUs UMeeT (PUKCHPOBaHHbBIE KOOPIMHATHI
(06 9TOM TyTb IIO3KE) U IIepefaeT CBOU OCHOB-
uble mapaMeTpsl (LAC — Local Area Code
u BSIC — Base Station Identification Code),
KOTOPBIE MOTYT ObITh CIUTAHBI C HOMOII[BIO CIIe-
nuaabHeIX AT-komann. Kpome Toro, BO3MOKHO
nonydyenue napamerpa TA (Timing Advance),
3HaYeHHEe KOTOPOTO IIPSIMO IIPOIIOPIIHOHAIBHO
paccrostHuIo 10 6a30BOIl CTAHIIMH, C KOTOPOI
B KOHKPETHBIIl MOMeHT padoTtaeT GSM-MofyIib.
YT0o6bI HOTYIUT PacCTOSIHUE 10 6a30BOI CTAHIINK
B METPaX, HEOOXOIMMO BCETO JIMIIb YMHOKHUTD TA
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Puc. 1. UcnonbzosaHue komarabl #MONI
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Puc. 2 HasurauuoHHoe peluerue
C UCMO/Ib30BaHUEM UHOPMALMK
oT 4 6a30BbIX CTaHLMH

Puc. 3 HasurauuoHHoe pelenue
6e3 UCNO/b30BaHUs CMeLUanM3MPOBaHHbIX
KOMaH[, MOHWUTOPUHra CeTH

Ha 547. HeTpynHO 3aMeTUTh, YTO MaKCUMaJIbHas
TIOTPEIIHOCTD NIPY TAKOM U3MEPEHUH COCTABUT
547/2 = 273,5 M. [lonoTHUTEIBHBIM TTapaMeTPOM,
MO3BOJISIOIIUM B HEKOTOPBIX CIIYYasX yJIydIInTh
TOYHOCTb OIIPe/Ie/IeH s MECTOIIONOKEH S, ABJIAETCA
ypoBeHb IIpuHIMaeMoro curHana RxLev, namepse-
MBIi1 B fleriOesIax Ha MIJITUBATT. EcTecTBeHHO,
geM OJIrKe HaXOTUTCS 6a30Bast CTAHIIYS, TeM
YPOBEHb CHTHAJIA TOJDKEH OBITH BBIIIIE, OTHAKO
B peaJIbHBIX YCIOBUAX 3TO IIPOMCXOIUT HE BCer-
I3, 0COOEHHO B IIepPeCceIeHHON MeCTHOCTH HIIH
B TOPOJICKUX YCIIOBHUAX.

B xauecTBe mprMepa pacCMOTPUM OIIpefiesieHIe
MECTOIIOJIOKEHHUSI IO 6a30BBIM CTAHIIUSIM C UC-
nonp3oBanneM GSM/GPRS-mopyneit kommanum
Telit. ITockomnbky cucrema AT-komamnp Bcex GSM/
GPRS-monyreit Telit yauduriuposara, mpemnoxen-
Hasi MeTOZIUKA OyzeT paboTaTh U UL HOBEUIIIIX
paspaboTok, Takux Kak GL865, u It HCIBITAHHBIX
moxenel cepuit GE864/865 u GC864, u 11 faBHO
BBIITYCKaeMbIX MOLysIel 862-i1 u 863-11 cepuil.
OcuoBHas AT-koMaHzma, IpUMeHsIeMas IS
olIpefiesIeHusl MecTononokeHus, — 310 #MONI.
Omna nossouster monyauts LAC, BSIC, RxLev
1 HEKOTOPBbIe PYTHe ITapaMeTphl KaK Toi 6a30-
BOI CTAQHIIMHU, C KOTOPOI uzieT paboTa MOAyJIs
B TEKYIIHI MOMEHT, TaK U IIIECTH COCEJHUX.
Kpowme Toro, o texymieit bC Bo3aM0OKHO 1oy~
quth napamerp TA. Droit nuHdOpMaUH BIOTHE
TOCTAaTOYHO IS OIIPe/IeNIEHN S MECTOIIOI0KEeH
B YCJIOBHAX KPYIHBIX TOPOJIOB, I7ie INIOTHOCTD
0a30BBIX CTAHIHII TOBOJIBHO BHICOKA TPAKTHIECKH
y 1060r0 oIepaTopa CBSI3H, a PAfLUyC AECTBUS
bC npunynurensHo yMenbieH. Ha puc. 1
NIpUBeJeH IPUMEp UCIOIb30BAHNS KOMAHIBI
#MONI, a Ha puc. 2 — npumep HaBUTALUU
c ucnonrzoBanueM LAC n BSIC 4 cekTopHbIX
BC n TA opnoit bC. B aTux ycioBusx Tod-
HOCTH ONIpeJieIeHHs MeCTOIOIOKeHUs OyieT
COCTaBJIATH OKOJIO 50 M, 9TO BIIOJIHE JOCTATOYHO
B OOJIbIIMHCTBE CydaeB. ClpaBeJIMBOCTU PajH
CJIelyeT OTMETHTD, YTO KOMaH/la MOHUTOPHHTA
cery, anagorudnas #MONI, ects u y npyrux
KpymnHbIX npousponureneir GSM-monyieit,
COOTBETCTBEHHO B YCJIOBHAX METAIlOJINCA JIJIs
OTIpeNesIeHHs MeCToIoIoxKeH s 10 bC Bo3Mosk-
HO HCII0JIb30BATh U IPyTHe MOJYJIU, HAIpEMep
SIMCOM. HexoTopsre e MeJIKre TpOU3BOANTEN
GSM-Mopyrert HCIONb3YIOT YIPOIIeHHYIO Bep-

CHIO KOMaHJIbI MOHUTOPHHTA CETH, C IOMOLILIO
KOTOPO¥ BO3MO’KHO OIlpefeluTh Toabko LAC,
BSIC u ypoBeHb cUTHaIa (B OTHOCHTEIbHBIX
e[IMHUIIAX, JOBOJIBHO IPy6O) U TOIBKO JIJISI Te-
Kymieit 6a30Boi ctaHnuu. [Ipy 9TOM TOYHOCTH
oIIpeesIeHUs MeCTOIIOIOKEeHU S 3HATUTEILHO
YXyJILIaeTcss — MOTPeLIHOCTh MOYKET COCTABIIATD
200-500 M, 4TO y’Ke HEITOIyCTUMO B OOJIBIIINH-
cTBe IpwiIoKeHu#. Ha puc. 3 npusenen npumep
HeyZIlauHO! HaBUTAI[UU ¢ ucnoyub3oBanueM LAC
u BSIC tonpko opHo# cextopHoit bC.

Temeps paccMOTpHUM CITydait, €CIIM H3MepeHNUs
MecTonoioxkeHus 1o bC npou3BoaaTcs B ceslb-
CKOM MeCTHOCTH MU B He6oIbIInX ropopax. Kak
IIPaBUJIO, 371€Ch B JIFOOOI TOUKE MMEETCS CUTHAI
OT OIHOM, MAKCUMYM — JIBYX 6a30BbIX CTAHIIMIT
oziHOTO oreparopa. [Ipuyem 3auacTyio fuarpamma
HAIIPaBJIeHHOCTH 6a30BBIX CTAHIIUIT He CEKTOPHAS,
Kak JIJI1 MECTHOCTEUN C BBICOKOU IIJIOTHOCTBIO

Puc. 4 HasuraunoHHoe peexue
€ MCnoNb3oBaHWeM MHhopMaLmMn
ot 2 6a30BbIX CTaHLWH

pasmermenns bC, a kpyrosas, 4ToO yBeJIMIuBaeT
BO3MOYKHYIO IIOTPEMIHOCTD 10 10—15 KM, a 3TO
y’Ke COBEpIIIeHHO HelprueMyeMble 3HAIeHUsI.
Ha puc. 4 npencrasnen npumep aByx bC ¢ kpy-
TOBOI IMAarpaMMoO¥ HallpaBIeHHOCTU. BMmecTte
C TeM O4eHb 4acTo 0a30Bble CTAHIIMU PA3ITHY-
HBIX OIIEPATOPOB HAXOAATCA B PA3HBIX MECTAX,
II09TOMY €CJIU 3a[eICTBOBAThb B OIIpeleJIeHIU
MecronosnokeHns: bC ornepaTopoB-KOHKYPeHTOB,
MOXHO 3HAYUTECIBbHO YIIyqIIHUTb TOYHOCTH U3~
Mepennus. OfHAKO UCIOIb30BaTh CTaHJAPTHbIE
KOMaH/Ibl MOHUTOPHHTIA CETH BO3MOKHO TOJIBKO
¢ SIM-kapToii TOro omeparopa, CeTb KOTOPOro
cxaHupyercs. [ToatoMy BapuaHTOM, JIeKalIuM
Ha IIOBePXHOCTH, SIBJIETCS UCI0JIb30BaHUE IBYX
SIM-KapT ¥ nepeKIovIeHne MeKy HUMH ITPU He-
o6xopumocTu. [Tpu 9TOM Ha BpeMst perucTparun
MOJYJI B HOBOH CeTU YXOIUT BpeMs, U MOIYJIb
CTaHOBUTCA HEIOCTYIIHBIM /IJIS1 IPHeMa KOMaHI,
BBI30BOB 1 coobuenuit. Kpome toro, nse SIM-
KapThl BCe PaBHO He I103BOJIAT OTCKaHUPOBATh
COCTOSIHHE BCEX CeTel B 3aJlaHHOM MeCTe, 110~
CKOJIbKY OOBIYHO BO BCEX POCCUIICKHIX PErHOHAX
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Puc. 6. HaBuraumoHHoe pelueHue
C UCnosib30oBaHWeM MHbOpMaLK
oT 3 6a30BbIX CTAHLMM Pa3/IMUHbIX
onepaTopos

paboratoT 3—4 orepaTopa, a UCIOIB30BATD YETHIPE
SIM-KapTsI TOJIBKO IJISI OIIPEfieSIeHNsT MeCTOIIO-
JIO>KEHUSI HEIIO3BOJIUTEIILHO TOPOTO.

B aroit cutyanuu ucnosnb3oBanue mopyert Telit
MOJKET PelInuTh Po6IeMy, ITOCKOJIBKY B IIPO-
I[yKTaX VMEHHO 3TOr'0 IPpOU3BOJUTEIIA €CTh
yHuKaabHas AT-KoMaH[a CKAaHUPOBAHUS BCEX
(WiIH 3alaHHBIX 3apaHee) YaCTOTHBIX KaHAJIOB
GSM, BHe 3aBUCHMOCTH OT IPUHA/JISKHOCTH
k oneparopy, — #CSURYV. PesynpraToM BeImos-
HEHsI KOMaH/IbI SIBJISIETCS TOAPOOHBII JIMLCTHHT
COCTOSTHMSI BCEX YaCTOTHBIX KaHAJIOB C YKa3aHUeM
IpUHALIeKHOCTH K onteparopy, LAC, BSIC, RxLev

U psia Ipyrux napamerpoB. Takum o6pasom,
CTaHOBUTCSI BO3MOJKHBIM OIIPeJIeTUTh MeCTO-
Tos10keHue ¢ TOYHocThIo 100-200 M B paitoHax
C PeIKUM pacIoIoKeHneM 6a30BbIX CTAHIUI.
Ha puc. 5 nokasan npumep paboTbl KOMaH/IbI
#CSURYV (uacrtp Bbadn), a Ha puc. 6 — mpumep
HaBuranuu ¢ ucnonb3osarueM LAC u BSIC tpex
6a30BbIX CTAHIUI PA3HBIX OIIEPaTOPOB U TA
onnoit BC. HekoTOphIM HETOCTaTKOM KOMaH[IBI
#CSURV sB1steTcs1 OBOJIBHO JUIUTEIBHOE BPEMsI
ee BBIIIOJIHEHUSI — [0 IByX MUHYT, IPU 3TOM
YIPABJISITh MOTIYJIEM II0 TIOC/IeIOBATeIbHOMY IIOPTY
CTAaHOBHTCS 3aTPyAHUTENbHBIM. OHAKO 371eCh
Ha IIOMOIIb MOYKET IPUITH APyTas yHUKaIbHas
ynxius moprysteit Telit — B HUX MMeeTCs 1Ba 110~
CJIe/IOBATENbHBIX [IOPTA, KOTOPBIE MOTYT paboTaTh
He3aBuCHMO. COOTBETCTBEHHO, OTHOBPEMEHHO
OJIMH ITOPT MOYKET MCII0JIb30BATHCSI JIJISI BBIIIOJ-
HEHVsI KOMMYHHUKAIMOHHbBIX QYHKIUI MOJYJIS,
a BTopo — it MoHHTOprHTa cetu GSM. boree
TOTO, eCJIM 1 IBYX IIOPTOB HEIOCTATOTHO, BO3MOKHO
HCIIOJTb30BAHNE BUPTYIBHBIX I10CIIEI0BATeIbHbIX
MIOPTOB B P&KMMeE MYJIbTUIUIEKCUPOBAHUS (TeX~
nosorus CMUX). D10 1103BOJIsET UCII0Ib30BATh,
HaIpuMep, YeThIpe IOPTa IJISI ITepefiadnl TaHHBIX
110 GPRS (11prraeM BO3MOKHO CO3MaHHe /0 § COKETOB
OJIHOBPEMEHHO), OfluH — 1Jist SMS-coo01iieHmit,
OJIH — JyIsl yIIpaBieHust MoftyJist AT-komaHgamMu
¥ OIMH — JUISI MOHUTOPHHTA CeTH. BO3MOKHBI
n so6ble Ipyrie KOHGUTyparum, B 3aBUCHMOCTA
OT HOTpeGHOCTEN paspaboTInKa.

PaccMmoTpuMm errte ofuH 0YeHb HHTEPECHBIH BO-
IIPOC — KaK BCe-TaKH IIOTYIUTh HHDOPMAIIHIO
0 MeCTOTOJIOKeHnH 6a30BbIx cTannuit. C ¢pop-

MaJIbHOHM TOYKH 3p€HUs, 3TO KOMMepuecKas
TaiHa oreparopa cBsa3u. OJJHAKO, IIOCKOJIBbKY
6a30BBIe CTAHITUH He SBJISIOTCS CEKPEeTHBIME
obbekTaMu, MOHUTOPUHT ceteit GSM He MokeT
OBITH 3aIIpeIlleH ONlePATOPAMHU, H STHM 3aHITU-
eM yBJIeKaeTcsl MHOXKeCTBO mionert. Hanbomee
WHTEPECHBIN MPOEKT, MOMAIePKUBAIOIITHICS
Ha HEKOMMePYecKOIl OCHOBe, — netmonitor.ru,
IIPOEKT ITOUCKa 6a30BBIX CTAHIUI CeTell CO-
TOBOII CBSI3U, B 0CHOBHOM B CeBepo-3amagHoM
pernone Poccuu. AHaOru4YHBIE TPOEKTHI
HIMeIOTCSI U 3a py6exkoM. Ipyrum croco6om
nosrydenus koopaunat bC asnsgercs npsamas
IIOTOBOPEHHOCTD C OTIepaTOPaMU CBSI3H, KOTOPbIe
MOTYT IIOMTH HaBCTPeYy KPYIHBIM KIMEHTAM
Ha yCJIOBHSAX Hepasriamnrenns nadopmanun. Erme
OIIMH BapHAHT — HCIIOIb30BAHUE BO3MOKHOCTH
CYILECTBYIONIHNX KapTOrpadHIeCKIX CHCTEM, YiKe
o6ajaoIyx HHPopMaIueil 0 MeCTOIOIOKEeHHH
6a30BbIX cTannuit. OgHON 13 KPYIHENIIINX,
K TOMY 5Ke ¢ 6@CIIATHBIM TOCTYIIOM, SIBJISIETCS
Yandex Maps. ITpu o6patiieHIu K 3TOMY CepBepy
Bo3MoskHO Tepeniath LAC u BSIC nrTepecytomeit
bC u B oTBeT MONYIUTH KAaPTY MECTHOCTH, B KO-
TOPO¥ OHa PACIOJIOKEHa, C YKa3aHHeM pajuyca
ee e CTBUS.

Taxum 06pasom, 3ajiada ONpeesIeHus MeCTO-
IIOJIOKeHHs 6e3 UCII0NIb30BAHIS CITY THUKOBBIX
CHCTeM MOJKET JOCTATOTHO 9P (EKTHBHO PeraThCst
C UCIIONIb30BaHKeM BeTpanBaeMbix GSM-mopyiteit
MHOTHUX U3BECTHBIX IPOU3BOJUTENEH, IPUIeM
UCIoIb30BaHue nponyKiuu Telit mst oToi Henu
II03BOJISAET 3HAYUTENBHO YIyIIIUTh TOYHOCTD
HaBUTAIIUN.
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