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Anekceit PygHeBcKkuM
rudnevsky.a@atoma.spb.ru

Mopynu Telit ynpouiatort
OUCTaHLUMWOHHOE ynpaB/ieHHe
no GSM-kaHany

ocJieqHUE HECKOJIBKO JIeT OJJHUM

13 HanboJIee yCIeIIHbIX IIPIIOKEHUI

Ha ppiHKe M2M sBJIsteTCst JUCTAaHIINOH-
HBII KOHTPOJIb U JUCTAHIIMOHHOE YIIpaBJIeHUE
o GSM-kanairy. bosee Toro, kosmdecTBo 10~
ITOOHBIX PeIIeH T pacTeT rof oT roxa. JJucran-
I[IOHHOE YIPaBJIeHNe TOBOJIBHO YaCTO CTPOUTCS
Ha IpUHIIKIIE ITepeiadu kKomany yepe3 DTME-
CHUTHAJIBI INO0 TOCPencTBOM SMS-co00IIIeHIIA.
DTH KOMaH/IBI TO3BOJISAIOT YAaTeHHO YIPABIISATh
UCIIOJTHUTEIbHBIMU YCTPOUCTBAMHU U CIUTHIBATD
IaHHbIE C JaTYUKOB.
Peanusosanuelil B GSM-monyssix Telit mexa-
HusM fexonupoBanus DTMF-ToHOB mo3Bosser
paspaboTYMKaM U3MEHHUTH TPAJAUIIUOHHY IO
cxeMy mcIonb3oBanus GSM-mMonyss, mpume-
HAEMYIO B CHCTeMaX AUCTaHIIMOHHOTO KOHTPOJIS
U yIpaBjieHUs. B 1aHHOU cTaTbe pacCMOTpeH
MeTof, ocHoBaHHBIN Ha DTMF, X014 BO3MOXKHO
peasn30BaTh yIIpaBJIeHNe U C ICIONb30BaHNEM
TCP/IP-nipoToxoa.

Tpanu UHOHHOE pelieHue

TpagunuoHHas cxeMa yCTPOUCTBA, IpeIHa-
3HAYEHHOTO MIJI IUCTAaHIIMOHHOTO YIIPaBJIeHUs
cucnosp3oanueM GSM-KkaHana B KauecTBe TPaHC-
nopta 1 DTMF-ToHOB B KauecTBe yIIpaBIsAIOIIuX
CUT'HAJIOB, BKJIIOYAeT HCTOYHUK TUTAHUs, MEKDPO-
xouTposuiep (MCU), moznyinp GSM u anmapaTHbIit
DTMF-pexopep (puc. 1). K monymo GSM/GPRS
nopktodaercst SIM-kapTa, Heo6X0UMast s pabOTHI
B GSM-cetu. K MEUKpPOKOHTpOLIEpY IIOAKIIOYAIOTCA
YCTPOMCTBA COMPSIKEHHS C 00BEKTOM, 3TO MOTYT
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Puc. 1. CtpykTypHas cxema ycTponcraa
ANS YANEHHOrO ynpas/ieHus
TPaAULHUOHHOM apXHTEKTYPbI

OBITH peJie, CHIOBbIE KIIOUH, Pa3InIHOIO BUA
IATYUKH. B mpocTeiiiieM cirydae fuist yIpaBIeHH
o6bexToM uctonbayorcss DTMF-ToHbI, KoTOpbIe
HepPeNaloTCs B IMHUIO IIPY YCTAHOBJICHUH CBSI3MU.
B aToM citydae 115t ynpaBieHUst aHAJIOTOBBI ay/Iu0-
BbIx07, GSM-MOTyIs COeTMHSATCA C IEKOTepOM
DTMEF, koTOpBIii IeKOTUPYET TOHBI X OTIIPABIISET
IeKOAMPOBAHHBIE OCBUIKMA B MUKPOKOHTPOJLIEP.
[Mocnenuwuii, o npueme 31O nHGpOpMauy,
pacro3HaeT KOMaHIbl U BBIIIOJIHSET JeiCTBUS
110 yIIpaBJIeHHIo 00beKTOM, HAIIpEMep BKIII0YaeT/
BBIKJIIOYAeT HeoOXxouMbIe peie. st 06paTHOI
CBSA3M — OT 00'bEKTA K L[EHTPY YIIPaBJICHUS —
4aCTO UCIIOIB3YeTCs KaHaJI TIepefiadll TeKCTOBBIX
coo6ienuit (SMS). TTpu n3MeHeHn ! COCTOSIHUS
00BeKTa MIKPOKOHTpOJLIep TepenaeT B GSM/GPRS-
MOJYJIb TEKCT COOOLIEHNsI, CONEePIKAIINI B 3a-
KOIMPOBAaHHOM Bujie HHPOPMAIUIO C BXOIOB
1 JATINKOB. AXMJIIECOBOM IATOH TPAUI[IOHHOTO
pellIeH s SABILsIeTCs HeOOXOIUMOCTD UCIIOIB30BATh
HECKOJIbKO BHEITHUX (110 OTHOIIeHNIO K GSM-
MOJLYJII0) KOMIIOHEHTOB JIJIsI BBIIIOJTHEHUS TaKe
IPOCTENIIEN KOMAaH/IbL.

Pewenue Telit

Perrenne Telit ynpormaer cTpyKTypy CHCTeMBI
nyTeM GoJ1ee IIOJTHOTO UCIO0JIb30BAHUS MOIITHBIX
BCTpOeHHBIX (PyHKIuit GSM-Momysis 1 BMecTe
C TeM JlaeT pa3paboTINKy HEKOTOPYIO CTEIIeHb
cBo6ops! (puc. 2). B wacTHOCTH, B MOLYJIIX
Telit peanusosan Bcrpoernsrit DTMFE-nekonep,
a TaKoKe IMeeTCsI BO3MOKHOCTD BBIIIOTHEHHUS
3apaHee 3alaHHBIX AJITOPUTMOB CPEICTBAMHU
CaMoTro MonyJs (9To OymeT OIMHMCAHO HIDKeE).
Biaronaps otum npeumMyinectsam Telit oTmamaer
HEeoOXOIUMOCTh B UCIIOIb30BAHUH BHEIITHETO
DTMF-nexonepa i BHEIIHETO MUKPOIIPOIIECCOpa,
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Puc. 2. CtpyKTypHas cxema yCTpoWcTea
A5 YAaNeHHOro ynpasieHust
C UCNO/Ib30BaHHEM
GSM/GPRS-mogynei Telit
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Puc. 3. MakeT ycTpo#icTBa AUCTaHLMOHHOTO
ynpasneHus Ha 6ase Telit GL865,/868

AT#EVMONI="DTMFO",0,1,0
AT#EVMONI="DTMFO",0,0,"AT#GP10=3,1,1"
AT#EVMONI="DTMFO" 1

AT#ENAEVMONI=1

Puc. 4. KomaHgab! MHuumanusaumu Mmopyns
Telit nns ynpaBneH1s pene npu noMoLLu
DTMF-toHoB

YTO [ieJIaeT PellleHre B [[eJIoM 6oJiee elIeBbIM
u MastorabaputabiM. DTMF-TOHBI paciosHaroTcs
BCTPOEHHBIM zekogepoM GSM-monyis 6e3 uc-
HI0JIb30BAHUS IOTIOJHUTEIBHBIX KOMIIOHEHTOB
(puc. 3 u 6). SMS-coob1ieHust, HeOOXOTUMBbIE
st nepenadu wHGOpMAIU 06 00beKTe, TAKKe
MoryT 65ITb chopmuposarsl GSM/GPRS-monyzem
aBTOMAaTHYeCKU.

BctpoeHHbii DTMF-gekopnep

U peasiusayua airoputMoB
ynpaBsieHUs

YT0o6BI TOTYIATE JOCTYT K PYHKIUH NEKOAU-
posanust DTMF, pa3paboT4uKE IPOrpaMMHOTO

obecredeHust MOTyT BHIOUPATh MEX/Y CKPUITaMI
Ha s13bIKe Python 1160 MOHUTOPOM COOBITHIL.
JlocTyn K BcTpoeHHOMY HHTepIIperaTopy Python
maeT pa3pabOTINKY BO3MOYKHOCTH IIPOTPaM-
MHPOBATD IOCTATOYHO CIOKHbIE AJITOPUTMBI
ynupasienus. [Ipy ucrnonp3oBaHuu BUPTYaIbHOTO
IIOCJIe[IOBATEIbHOTO ITOPTA CKPUIIT Ha S3BIKE
Python mo3BoIUT IPHHUMATH COOOLIEHUS, IO~
JydeHHbIe OT BCTpoeHHOTrOo nekopepa DTME,
006pabaTbIBaTh UX, IPUHIMATH PEIIIEHUS 1 BbI-
IOJIHATH KOMaHbL. Eciu Bce ke ucnonb3oBanue
CKPUIITOB 0 KaKOH-TO IIPHYMHE HeXKeJIaTeIbHO,
MO’KHO BOCIIOJIb30BAThCS MEXaHI3MOM MOHHUTO-
pa cobbIThiL. DTa QYHKIUS IO3BOJISET CBA3ATH
onpenenennsit DTMF-kop ¢ cooTBeTcTBYOIIICN
KOMaHJIOH, KOTOpast GyieT BBIIIOIHEHa MOIYJIEM.
JIJ1s1 3TOrO Ha MOZTYJIb IOJDKHA OBITH 3apaHee 10~
caHa KOHUIypanuoHHasl KOMaHA.

AT#EVMONI="GPIO1",0,1,1
AT#EVMONI="GPIO1",0,2,1
AT#EVMONI="GPIO1",0,3,5
AT#EVMONI="GPIO1",0,0,"AT+CMG F=1;#C
MG S=+393468686XYZ,\22GPIO1 ON \22"
AT#EVMONI="GPIO1",1

AT#ENAEVMONI=1

Puc. 5. Komangp! ninumnanusaumn mogyns Telit
18 SMS-UHOPMUPOBAHHUS O COCTOSIHUM
BXOJI0B YCTPOMCTBA

YpaneHHoe ynpaBneHue no SMS

Monysmn Telit Tarke fear0T BOSMOXKHBIM YIAIEH-
HO€ yIpaBJIeHHe IpU HoMOoIK SMS-coobiieHurl.
OTa GYHKIYSI T03BOJIIET YIATCeHHO BBIIIOIHST
AT-xoMaHzIBI ITyTeM OTIIpaBKu SMS-coobiieHnit
Ha MOfTy1b. OTKJIMKY Ha KOMAHJIbI TAKKe OTIPABJIs-
J0TCSI MOJTyJIeM I10 KaHary SMS. BoaMoyKHbI 1Ba THITA
CO00IIIeHNMIT — HelM(pPOBaHHbIE 1 ITH(POBAHHBIE.
IIncpoBaHHbIE KOTUPYIOTCS € HCIOIb30BAHIEM
anropurMa MD5, 4T0 1I03BOJIsSIET UCKITIOUUTh BO3-
MOYKHOCTh HEeCAaHKIITHOHIPOBAHHOTO IIepexBara
coobrennit. Kpome Toro, GyHKIHs ynaseHHOro
YIpaBJIeHUs JOCTYIIHA U IIPH UCIIOIb30BAHUHI
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Puc. 6. MpuHuMnManbHas cxema ycTpoOHCTBa ANs AMCTaHLUMOHHOrO ynpasieHns Ha 6ase Telit GL865 /868
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TCP/IP-xanasna. KomaH/bI ¥ OTKIMKY HA HUX ITepe-
natotcst o TCP/IP B mpospadsoM pexxiMe. [l o6e-
CrIedeHIs1 6e301TaCHOCTH TIPH Y/[a/IeHHOM YTIPaBJIeHIIH
BCe [IAPAMETPBI YIIPAB/IIOLIEro KaHa/Ia JO/DKHEI ObITh
3a[[aHbI 3apaHee, Ipu KoHUryprpoBaruy GSM-Momyris.
KoMmaHyipI ¢ TapamMeTpamu, He YIOBIETBOPSIONTAMI
3a[[aHHBIM, OYIyT IIPOCTO UTHOPUPOBATHCSL.

Mpumep ucnonbzosaHus
MOHHUTOpPA cobbiTHH

MoHHUTOP COOBITHIL — IPOCTEHIIIHIT CIIOCO6 OTCIIe-
KIBATh COCTOSIHIE BXOJIOB YCTPOICTBA M YIIPABIIATH
BBIXOZIaMH. J[J1s1 ero peamsaruy oTpeGyeTcst BCero
JIMIIB ITIOAATh HECKOJIbKO KOMAaHI MHAITUATU3AITAN.
ITocre atoro Mmoxysnb 6yner cam o6pabaThiBaTh
KOMAHJIBI 1/ WUTH TTepeliaBaTh HHPOPMAIITIO B IIEHTP
yupasnenus. [Ipu ucnonb3osanuu momyss Telit
GL865/GL868 BO3MOKHO UCIIOIb30BAHHE JIBYX
BXOJIOB 1 [IBYX BBIXOJIOB Il YIaJIEHHOTO YIIPaB-
JICHU ¥ KOHTPOJIA € UCIIOJIb30BAHUEM MOHUTOPA
COOBITHI. B IIpUBeIeHHOM IIPOCTOM IIPUMepe
(puc. 6) BO3MOKHO UTeHHe CTaTyca ABYX OITOM-
30JIMPOBAHHBIX BXO/IOB U yIIPABJIEHUE IBYMs Pele.

Eciti monp3oBatesb X04eT aKTUBHPOBATD pesie 1
(coenunentoe ¢ GPI03) no npunstu DTMF-ToHa,
COOTBETCTBYIOLIErO Iudpe 0, IPeKe TOHKHA
6bITH IepenaHa KOH(UTYpaluOHHAsT KOMaH/Ia
AT#EVMONI. Kax ToJIbKO 6yIeT IeTeKTHPOBaH
IIpyeM CHMBOJIa 0, TeHePUPYeTCsI COOTBETCTBYIO-
iee coosiTre, 1 komanga AT#GPIO Bxiougaer
perne 1 aBTomaTrdecku. Ha puc. 4 mokasan npu-
Mep MHUIAATA3aIUH MOIYJISL IJIsl YIIPaBJIeHI
DTMEF-toramu. C npyroii CTOPOHBI, HATUIHe
BeIcoKOTO ypoBH:A Ha GPIO1 renepupyer otnpasky
SMS Ha 3amaHHBII HOMep. Puc. 5 wutoctpupyer
IIPOIIeCC MHUITHATU3AINH JULS CITydasi TeHepaIluH
SMS-co001IIeH s TPU HACTYTUIEHHH COOBITHSI.

GSM/GPRS-Monynu xommauuu Telit — arto
BBICOKOHAIe)KHBIE, KaueCTBEeHHBIE YCTPOUCTBA
¢ mupodarmuM HabopoM ¢yHkimit. OHE MOTYT
HUCIIOJIb30BATHCS KaK B IPOCTEHIINX YCTPOMCTBAX
YIIpaBJIeHNUs], HAIIOLoOUe IOKA3aHHOTO BBIIIIE, TAK
1 B GOJIBIIINX CHCTEMAX CO CJIOKHBIMH aJITOPHUT-
mamu. Ecnu paceMoTpeTs 0671acTh IpUMeHeHNsI
GSM/GPRS-mopyiei Telit, oHa TaxKe 4pe3BbI-
JaHO MIMPOKA: 3TO I ABTOMOOIIbHEIE TPEKEepE,

U YCTPOUCTBA 6€30IaCHOCTH, BKIII0Uast CKPBITBIE
3aKJIA[IKH, H yCTPOCTBA IePCOHATBHOTO MOHU-
TOPHHTA, ¥ CTAHOHAPHbIE OXPAHHBIE CUCTEMBI,
U IIPOMBINVIEHHAA TEJIEMETPUS, BKIII09asA CUCTEMBI
IepeNavn JaHHbIX CO CICTINKOB OHEPIOPeCyPCoB,
1 MeIUIIMHCKas TeXHUKA. OYHKINHA yIaJeHHOTO
YHpaBHeHI/IH, KOTOPBIE€ JOCTATOYHO KPATKO 6]>IJII/I
OIKCAHBbI BBIIIIE, MOTYT IO3BOJIUTH CYIIIECTBEHHO
YHPOCTUTH CXeMOTEXHUKY KOHEIHOTO YCTPOUCTBA
1 3HAYUTENHHO CHUSUTB €ro ce6ecTonMocTs. st
moaydeHus 6osee mogpobHOU HHbOPMAIUH
110 yIaJICHHOMY YIIPaBJICHHIO U IPYTUM (QyHK-
s GSM/GPRS-mopyaeit Telit pexomenmyem
00paTUTHCS K JOKYMEHTAI[UH IIPOU3BOUTEIIS,
YKa3aHHOU B CIIMCKe JIUTEPATYPhL
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