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UcTopua nameHeHum

# | WU3meHeHue Mpumeyanus

Bepcua 1.3, 20/12/2010
JlobasneHo onncaHve HoBbix NMEA nakeTos B nn.2.10, 3.3.1, 3.3.2, 3.3.4
Hob6aeneHbl Nn.8.9, 8.10, 8.11, 8.12

Bepcua 1.2, 21/09/2010

1 | BHeceHbI u3meHeHns B Tabnuuy 6

Bepcua 1.2, 15/02/2010

BHeceH Cnucok unniocTpaLmil

BHeceHbl nameHennsi B nn.2.2, 2.3, 2.4, 2.5.2, 2.6, 2.9, 2.10, 3.1, 3.3, 3.4.2,
7.1.7

BHeceHbl nameHeHust B Tabnumupl 1, 2, 6
[obasneHbl nn.3.2, 8.8
PepakTopckie npaBky Mo TEKCTY AOKyMEHTa

aga|lbflw| N |-
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AHHOTaUuSA

[aHHbI  [OKYMEHT npeAHa3HayeH Ans Nonb3oBaTeneid  MHorokaHanbHoro [JIOHACC/GPS

npuemHoro yctporictea leoC-1 n cogepXut obuiee onucaHuwe, TEXHUYECKME XapPaKTEPUCTUKU U

npasuna akcnayatTauunmn, TOaHCNOPTUPOBAHNA U XPaHEHUA.

[OKYMEHT COCTOUT M3 LECTU [NaB U TPEX NPUNOMNKEHWUI CIeAYIOLEro COAEPIKaAHUA:

[naga 1: CNUCOK MCNONb3YEeMbIX COKPALLEHUN

[naga 2: onMcaHue NpmemHuKa u ero paboTbl

[naBa 3:Mcnonb30BaHUE NPUEMHUKA NO HAa3HAYEHUIO

[naga 4: npaBuaa TEXHUYECKOTOo 06CNYKMBAHMA NPUEMHMKA
[naBa 5: TEKYLWMA PEMOHT NPUEMHMKA

[naBa 6: yKasaHWA Mo TPaHCNOPTUPOBAHUIO N XPAHEHWUIO

MNpunoxeHue A: onncaHune 6MHapHOI'O NPOTOKONa

MpunoxeHue B: onncaHne NMEA npoToKona

MNpunoxkeHue C: KpaTKoe onncaHune naatbl KOMMYyTaLUNKU
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1. [lepeyvyeHb NPUHATLIX COKPaLLEeHUN

Huxke npmnBeneH nepeyeHb NPUHATLIX COKPALLEHWUN:

AC: ANbMaHax CUCTEMBI

bLLB: 6opTOBanA LWKaNa BpEeMEHM

KA: KOCMMYECKM annapaT

KHC: KOCMMYeCKaAa HaBUraymMoHHaa cuctema
KX: Kog XaMMUHra

H3: HaBUIALLMOHHAA 3a4a4a

or: ONOpPHbIN reHepaTop

o3y: onepaTMBHOE 3aNOMMHAtoLLLEE YCTPOMUCTBO
nK: NepCcoHanbHbI KOMMbIOTEP

no: nporpammHoe obecneyeHue

nT: NMOHUXXEHHOM TOYHOCTH

CC3: CXemMa CNeXeHUA 3a 3aePrKKomn

CLUB: CUCTEMHaA LWKana BpemeHun

dANY: $a3oBan aBTONOACTPOMKA YaCTOThI
LLUB: LWKaNa BpemeHu

M. ademepunaHaa nHpopmauma
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>.Onucanue n padora

2.1. HasHauyeHue

MpuemHoe yctpoiicteo KHC [NTOHACC/GPS leoC-1 (aanee no TeKCTy — NPUEMHMK) npeaHa3HaYeHo
ANA BbIYUCNEHUA TEKYLLMX KOOPAMHAT U CKOpPOCTM obbekTa B peasbHOM MmacwTabe BpemeHu B
aBTOHOMHOM pexume, GOPMMPOBAHUA CEKYHOHOW METKM BpemeHM U obmeHa C BHEWHUM

obopyaoBaHMem no nocaegosatenbHbiM noptam RS232 n USB.

MpUHUMN [EeWCTBMA NPUEMHMKA OCHOBaH Ha MapannenbHom npueme U 06paboTke 24-mA
NU3MepUTeNIbHbIMM KaHanamu curHanos HasuraunoHHbix KA KHC IJTOHACC B yacToTHOM AnanasoHe
L1 (NT-koa) n GPS Ha uacToTe L1 (C/A koga).

2.2. KOMNNeKT noctaBku

KomnneKT nocTaBKM BK/OYaeT B cebs:
1. TMnata npuemHuka leoC-1
2. Mnata KOMMyTaUMK ansa NoaKAtoYeHua npuemHnka lreoC-1 K MK (no 3anpocy)

3. JdemoHcTpaumoHHoe MO ans MK GeoSDemo®;, moxeT 6bITb NOAYyYEHO C calTa
npoussoautena http://geostar-navigation.com

4. PyKoBOACTBO NOANb3oBaTena nporpammbl GeoSDemo®; moxeT OblTb NosyvyeHO € caiTa
npoussogutens http://geostar-navigation.com

5. PyKoBOACTBO MO 3KCM/yaTaLUMM Ha MNPUEMHMUK; MOMKeT 6biTb Moayd4eHo C caiTa
npoussoautena http://geostar-navigation.com

6. TexHuyecKue ycnosus (no 3anpocy)
7. AHTeHHa [JTOHACC/GPS (no 3anpocy)

8. ITUKeTKa

2.3. BapnaHTbl McnonHeHus

MpYeMHUK NOCTAaBAAETCA B PA3/IMYHbIX aNNapaTHbIX KOHOUIYpPaLMAX, Pa3NyatoWwmnXca CAeayoWwmmm
OYHKUMAMM:

1. PesepBHas 6aTapen: BHYTPeHHAA (BapnaHT ucnonHeHus «A») unm sHewHaa (BapmnaHt

McnonHeHna «B»)
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2. KoMMyHUKaLMOHHbIe NOPTbl NpuemHuKa: USB+RS232 (BapuaHT ncnonHenma «C») nam
2xRS232 (BapuaHT ncnonHeHusa «D»).

KoHKpeTHaa annapaTHasa KoHoUrypauus GopmMmmnpyeTcs Kak KombMHauus cieayowmx BapMaHToB

UCcnosiHeHUsA: «A» nnm «B» - «C» nam «D».

Ona BapuaHTa uUcnonHeHUsa «A» Ha nnate NPUEMHMKa yCTaHaB/MBAETCA COOCTBEHHAA pe3epBHan
b6atapes. [lna BapuaHTa ucnonHeHuns «B» nNpuMemMHUK He MMeeT BCTPOEHHOM pe3epBHON GaTapew.
Mpepnonaraetca, YTO BHELWHAA pe3epBHaa baTapeAa yctaHoBAeHa B 060pyA0BaHUM NONb30BATENA, U
ee HanpAXKeHue 3aBeeHO Ha BbIXOAHOW pPasbeM NpUeMHUKa.

MpunemHuK B BapnaHTe ucnonHeHmns «C» MMeeT BCTPOEHHbIM KOHTpoanep USB. B atom cayyae MopT
#0 npuemHuka — USB, a Mopt #1 — RS232. HeobxogMmo MOMHWUTb, YTO NPUEMHUK B BapwuaHTe
ncnonHeHns «C» TpebyeT AOMNONHUTENbHOIO HanpaAXeHMa NuTaHuMa 5B ana nuTaHuA KOHTpoasepa
USB. lMpunemHuk B BapunaHTte ncnonHeHmsa «D» He MmeeT BCTPOEHHOro KOHTpoanepa USB. B stom
cnyyae oba nopta npuemuuka (n Mopt #0, u MopTt #1) — RS232, M nopaBaTb Ha NPUEMHUK
AONONHUTENbHOE HanpsXeHne NuTaHma 5B He TpebyeTcs.

lMepeyncneHHble Bbille BapWaHTbl  UCNOAHEHMA  GOPMUPYIOT  KOHKPETHYI  annapaTHylo
KOHOUIrypaLmio NPpMEMHMKaA, KOTOpasa 3anucbiBaeTcsa cneayowmm obpasom: Hanpumep, NPUEMHUK
leoC-1-A-C. Bce BO3MOXHble KOHPUTYpaUuM NpueMHuKa npmseaeHsl B Tabauue 1.

Tabnnua 1. MNepeyeHb annapaTHbIX KOHPUTYpPaLMIA NPUEMHMKA

Moaudukauyms ®DyHKUMOHANBLHOCTb

leoC-1-A-C BHyTpeHHss pe3epBHas 6atapes, ¢ USB
leoC-1-B-C BHelwHss pesepBHas 6atapes, ¢ USB
leoC-1-A-D BHyTpeHHsst pe3epBHasi 6atapes, 6e3 USB
leoC-1-B-D BHewHss pesepsHas baTapesi, 6e3 USB

2.4. TEXHNYECKMe XapaKTePUCTUKM

TexHMYeCKne xapaKTepUCTUKM NPUEMHUKA NpuBeaeHbl B Tabanue 2.

Tabnmua 2. OCHOBHblE TEXHUYECKME XapaKTepucTuKu freoC-1

-m

KonunyecTBo kaHanos

MorpelwHOCTb onpeaenexns KoopauHaT (npu
poseputensHon BeposTHocTH 0,67), M, He Gonee

2 * B NN1aHe 3 (1)
* [10 BbICOTE 5
3 MorpeLuHoCTb onpeaeneHuns NnaHoBOM CKOPOCTK (Mpw 5 1)

posepuTenbHor BepostHocTh 0,67), cm/c, He 6onee
4 TlorpelwHOCTb CUHXPOHU3ALMM CEKYHAHOM METKI BPEMEHM
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lMpumeyaHuA:
1. Mpwv ypoBHsAX curHanoB He meHee -130g6m, HDOP<2, VDOP<3
Mpw ypoBHAX curHanos He meHee -130a46m, GPS+IJIOHACC
Mpu ypoBHAX CUrHaNOB He meHee -125a6bm
B 3aBmcmMmocTu ot BapuaHTta ncnonHenma «C» nam «D»
[na BapmaHTta ucnonHenma «C»
[na BapmaHTa ucnonHeHma «B»
MNpu MakcMManbHOM HanpsxeHun 3,45B notpebnsemas molHOCTb cocTaBaseT 500mBT
[na Bcex BapnaHTOB UCMONHEHUA, Kpome «Ax». [ina BapuaHTa ncnonHexnma «A» - oT mmHyc 20 go natoc 60°C.

©ND OIS LN
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2.5.2 BbixogHou HY coeanHutennb

BbixogHo HY coegmHuTenb npeactaBnaet cobon ABYXPAAHYHO 14-TM KOHTAKTHYHO BWJIKY C LUArom
2,0mm (Hanp., TMM-107-02, SAMTEC). Pa3Boaka pa3bema npuseaeHa B Tabauue 3.

Tabnuvua 3. KOHTaKTbl BbIXOAHOMO pasbema

Homep
KOHTaKTa

Pa3BogKa BbIXOAHOrO pasbema (CO CTOPOHbI KOHTAKTOB) NpMBeaeHa Ha Puc.1.
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Puc. 1. PaszsogkKa BbixogHoro H4Y coegmHmntena

OnucaHue cMrHanos npmnBegeHO HUNXe.

OcHOBHOe HanpsaXeHWe NUTaHUA npmemHuKa VDD=3,3B. Pabounii

+3.3V:
AManasoH HanpAaXeHua nutaHma: ot 3,158 no 3,45B

HanpsseHne nutaHmna 5,0B USB KoHTponnepa npuemHunKa. Pabounit
+5V_USB: AnanasoH: ot 4,75B go 5,25B. cnonb3yeTtca TonbKo Ansa BapuaHTa
ncnonHeHmna «C»

HanpsaxeHne nuTaHWs BHeLWHeN pe3epBHOM 6aTapen. Pabounii
VBAT: AnanasoH: ot 2,0B go 3,6B. Micnonb3yeTcAa Tonbko gna BapuaHta
NUCNONHEeHnA «B»

YnpaBneHue BKAOYEHUEM/BbIKNOYEHUEM NPUEMHMKA. Jlor. «O»
BbIKNOYAET NPUEMHMUK, Nor. «1» — BKAKOYaeT. B npueMHumKe curHan
NPUTAHYT K 3emne yepes pesnctop 10Kom. Ecnm He ucnonbyerca,
DOMKeH BbITb coeagnHeH c uenbio +3.3V

ON/OFF:

CurHanbl USB nHTepderica. Mcnonb3ytoTca ToNbKo Ana BapunaHTa

USBDM, USBDP:
ncnosiHeHmna «C»

MpuHMMaemble AaHHble nocnegoBaTtenbHbix [MopTos #0 1 #1,
Rx0, Rx1: COOTBETCTBEHHO. YpoBeHb curHanos: LVTTL (o1 0 go VDD). AnAa BapuanTa
ncrnonHeHna «C» curHan Rx0 He ncnonb3yeTca

MNepenasaemble gaHHble NocnegosaTenbHbix NopTtos #0 n #1,
Tx0, Tx1: COOTBETCTBEHHO. YpoBeHb: LVTTL (o1 0 go VDD). Ans BapunaHTa
ncnonHeHna «C» curHan Tx0 He ncnonb3yeTca

CeKyHAHasa meTKa BpemeHU. YposeHb: LVTTL. BbIXOAHOM TOK Harpysku:
1PPS: He 6onee 2MA. OTKAOUYeHWe/pa3pelleHne Bblaaun, ANUTENbHOCTb,
NONAPHOCTb U CABUT Nporpammupyrotes (n.2.7)
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2.6. [IuTaHme

MuTaHMe NpUMeMHUKa NPOU3BOAUTCA CTAabUNM3MPOBAHHLIM HanpsaxKeHnem 3,3B+5%, nogasaembim
Ha KOHT. 13 BbIXxogHOro coegmHutena. JonycTumblii ypoBeHb Nynbcauui — 50mMB nuk-nuk. AnA
ynpasieHua BKAoYeHnem mcnonb3yetca curHan ON/OFF (kowT. 11): nor. «1» (oT 2,4B ao VDD)
BK/IOYAET NpuemHuK, nor. «0» (yposeHb ot 0 ao 0,4B) — BbikAtoyaeT. Ecan He ncnonb3yeTca, Lenb
ON/OFF ponskHa 6bITb coegmHeHa c VDD.

Ons BapuaHTa ucnonHeHua «C» (c USB) Ha npuemHUK HeobxoaMmo nogaTb AONOJAHUTENLHO
HanpsaxeHue 5,0Bx5% aona nutaHmMa BCTPOEHHOro KoHTpoanepa USB. B npoTMBHOM cnyyae €BA3b C
npuemHunKom no nopty USB byaeT HeBo3mMOXKHa. TMNoBoi TOK noTpebneHns no uenu 5B — 15mA.

Ana KoppekmHol pabomesl npuemMHUKa 8 BapuaHme ucnonHeHus «C» Heobxodumo
8bIMoMHeHUe cedyruwux ycnosul:

e Ha KoHmM. 2 8bIx00HO20 coeduHuUmesna npueMHUKa 00X HO b6bimb MOOAHO
HanpsaxceHue numaHua USB KoHmponnepa npuemHuKka 5,08

e Ynpaenawwaa cucmema (xocm), K Komopol NoOKsoYeH npuemMHUK, O0AHCHA,
ucrnonb3ysa cucmemHsili Opalisep, ycmaHo8UMb C8A3b C KOHMposnepom USB

npueMHUKQ.

Ona obecneveHma paboTbl NpMeMHMKa B TENIOM U ropAYem ctapte B BapumaHTe ncnonHeHmna «A»
yCTaHaB/AMBaeTCcA CObCTBEHHAA nepe3apsxaemMas pe3epsBHaa HaTapeA eMKOCTblO 5MAY, eMKOCTb
KoTopoi obecneumBaeT NpubAU3UTENbHO 2 HeLEeNu COXPaHEHUA NAapPaMeTpPoB MPUEMHMKA Npwu
OTCYTCTBMM OCHOBHOTO NMUTaHMA. ECnM eMKoCTM BCTpoeHHOW 6aTapen HegoCTaTO4HO, MOXKeT ObiTb
MCNoNb30BaHa BHeELWHAA 6Gatapea 6onbwen emKocTM (anA BapuaHTa UCNONHEHUA «Byx,
NOAKNOYAETCA K KOHT. 14). [lonyCcTMMbIN AMana3oH HanpAXKeHUA BHewHel H6atapen — ot 2,0 go
3,6B. Tunosoi ToKk notpebneHna no ston uenu — 10MKA. CnesyeT NMOMHUTb, YTO MCNO/b30OBaHME
BHYTPeHHeN 6aTapeu ymeHbllaeT AManasoH paboumx Temnepatyp NPUEMHUKA: gna BapuaHTa
ncnonHeHmsa «B» oH coctasndaet oT muHyc 20 go natoc 60°C.

2.7. CeKyHAHaa MeTKa BpeMeHM

MpuemHUK dopmMUPYyeT CEKYHAHYIO METKY BPEMEHW, BblAaBaemytd Ha KOHT. 10 BbIXOAHOrO
coeanHuTens. CeKyHAHan MeTKa BpemMeHU npeacTaBaseT coboi MMmnynbe, naywmii c temnom 1 pas 8
CeKyHAy, CO cnegyowmmm napametTpamm, NPorpaMmmmpyembiMmn Yyepes BUHaApPHbIA NPOTOKOA (MakeT
«0x4C»):

e 1PPS BbiaaeTca/1PPS He BblaaeTca

e LlIkana BpemeHu, C KOTOPOW CMHXPOHU3npoBaH 1PPS: GPS, NMOHACC, UTC(USNO), UTC(SU)
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e [loNsApHOCTb: NONOXKUTENBHAA UK OTpULATEIbHAA. B nepBom cnyyae BbIOpaHHOM LWKane
BPEMEHWN COOTBETCTBYET NOJIOXKMUTENbHbIN GPOHT MMNybca (Nepexod u3 «0» B «1»); BO
BTOPOM CNy4ae — oTpuLaTeNbHbIM GPOHT MMNyabca (Nnepexos 13 «1» B «0»)

e [lnntenbHocTb: oT 10MKc 4o 2mc.

Kpome Toro, naket «0x4C» npenocTaBNAseT BO3MOMHOCTb CABMIa METKM BPEMEHW Ha
bUKCMPOBaHHYIO 3a4€PXKKY B Npeaenax tlmc.

YpoBeHb CMrHana CeKyHAHOW MeTKku BpemeHu — LVTTL npu gonycTMMom TOKe Harpysku He 6onee
2MmA.

2.8. KOMMYHVIKaLIMOHHbIe NnopThl

MPUeMHUK MMeeT nBa KOMMYHMKALMOHHbLIX MOPTAa ANA OpraHuMsaumm obmeHa C BHEWHUMMU
yctpoiricteamu — MopT #0 n MopT #1. MopT #1 — Bcerga RS232. B BapuaHTe ucnonHeHus «C» Mopt #0
— USB; B BapuaHTte ncnonHeHusa «D» MopTt #0 — RS232.

USB cootsetctByeT cneuudpukaumm USB2.0 m obecneunmBaeT obmeH [AaHHbIMM Ha CKOPOCTU
12M6wuT/c (Full speed). Oba nopta RS232 — co cneayoWmMmM NPOrpamMmnpyeMbiMKM NapameTpamm
(nporpammupytoTca MHOMBUAYANbHO ONA KaX[oro nopta 4vepe3 OWMHaApHbIM NPOTOKOA, NaKeT
«0x41»):

e CkopocTb npuema/nepenauu, 6ut/c: 4800, 9600, 19200, 38400, 57600, 115200
e KonunyecTtBo cTonosbIx 6MT: 1 nam 2

e but yetHocTn: He dopmupyetca, bopmupyeTca Kak BUT YeTHOCTU, PopmMUpyeTCA Kak O6uT
HeyeTHocCTH, Bceraa «0», Bcerga «1»

Mo ymonyaHuio napameTpbl o6oumx noptoB RS232: ckopoctb 115200, 2 cTONOBbIX, OBUT YETHOCTU He
dopmupyeTtca.

YpoBeHb curHanos — LVTTL. JonycTMmbIiA TOK Harpysku ans curdanos nepegaydm Tx0, Tx1 — He 6onee
2MA.

2.9. TPeOOBAHUA K aHTEHHE

MpUeMHUK NpeaHasHayeH gns paboTbl C aKTUBHOW aHTEHHOW, obecneymBatlowe 4ONOAHUTENIbHOE
ycuneHne B pguanasoHe 10..35a46. [JononHuTenbHoe YCUNEHWE ONpeaensetca KaK ycuieHue
aHTEHHblI MUHYC NOTEPU B aHTEHHOM Kabene. MNoTepu B Kabene 3aBMCAT OT ero TMNa M AJWHbI. B
oblem cnyyae, 4em Toslle Kabenb, TeM MeHbllee yae/bHOe 3aTyXxaHue U, COOTBETCTBEHHO, NoTepu
OH UMeeT.
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MWTaHWe aHTEeHHbl NPOU3BOAMTCA 4epe3 UEHTPaNbHbIM KOHTAaKT BY pasbema npuemHuKa.
HanpaxeHne nuTaHMA aHTEHHbl PAaBHO OCHOBHOMY HaMpPAMEHWIO NUTaHMA npuemHuka VDD.
Pabounit TOK aHTEHHbI He A0/XKeH npeBbiwaTtb 100mA.

Llenb NUTaHWA aHTEeHHbl MPUEMHUKA MMeEEeT BCTPOEHHYIO 3alUTy OT MNeperpyskM Ha OCHOBe
CaMOBOCCTaHaBAMBaloWerocs npegoxpaHutens. MNpu KOPOTKOM 3aMblKaHUW B aHTEHHE MPUEMHUK
He BbIXOOAMT M3 CTPOSA, TaK Kak cpabaTbiBaeT 3awMTa, KOTOpasa OrpaHMUYMBAET TOK B aHTEHHY Ha
ypoBHe 150..300MA. [ns BOcCCTaHOBAEHWS PaboTOCNOCOBHOCTM MPUEMHMKA MOCNe Meperpysku
HeobXxoAMMO YCTPaHUTb NPUUYMHBI, BbI3BABLUME NEPErpysKy.

2.10. [logaepxuBaeMble MHPOPMALIMOHHBbIE MPOTOKONbI

O6bmeH C NpMEMHMKOM NPOM3BOAMTCA MO ABYM MHPOPMALMOHHbIM NPOTOKONaM: BUHapHOMY U
NMEA. OnucaHne 6uHapHOro npoTokona npuseaeHo B [punoxkeHun A, NMEA npoTtokosia — B

MNpuaoxxeHuun B. [lJaHHble B 060X NPOTOKONAX BblAAOTCA NPUEMHUKOM OAHOBPEMEHHO, KaXKabl Mo

CBOEMY KOMMYHUKaLMOHHOMY nopTy. Mo ymonyaHuto, no Mopty #0 BblgatoTcA AaHHble GUMHApHOro
npotokona, no Mopty #1 — NMEA. Ona nepekntovyeHna B8 NMEA npotokon u3 6GuHapHOro
ncnonb3yetca buHapHbIM nakeT «0x46». [na nepeknoyeHusa B BUHapHbIA npoTtokon u3 NMEA
ncnonb3yetcsa coobuieHne SWPROT.

Xoma uHmepgpelic USB umeem 8bICOKYIO MPOMYyCKHYO CrnocobHOCmMb, OH He
ucrnonb3yemca 045 00HospemMeHHol nepedayu buHapHbix u NMEA coobweHudl.

BUHapHbIM NPOTOKON NpeaocTaBAAeT MNO/Mb30BaTeN0 PACLUIMPEHHbIM HAabop BbIXOAHbLIX AAHHbIX,
BK/IIOYAA «CbIPYO» U3MEPUTENbHYIO MHPOPMAUMIO, anbMaHaxu n apemepuabl. Kpome Toro, yepes
Hero npousBoguTcA (GOPMMPOBAHME YCTAHOBOK, 3aMpOCOB HA Bbl4adyy [AaHHbIX, KOMaHA,
ynpasneHua, a Takke obHoBneHue BcTpoeHHoro MO npuemHuKa. MpoTokon BKAtoYaeT B ceba Kak
BXOAHbIE, TaK M BbIXOAHble cOO0b6LLeHMA. YNpaBneHUe NPUEMHUKOM MNPOU3BOAMUTCA TONBKO MO
H6UHapHOMY NpOTOKOAY.

BbixogHble cooblueHna (nakeTbl) AenATcA Ha caeaytoLme rpynnbi:
1. Maketbl 0x00...0x3F: 6e33anpocHble (T.e. bopMmMpyeMble aBTOMATHUUECKN)
2. [MakeTtbl 0x40...0x7F: oTBETbI HAa YCTaHOBKMU
3. MakeTtbl 0x80...0xBF: oTBETHI HA 3anpochl
4. T[laketbl 0xCO...0xFF: oTBETbI Ha KOMaHAbI

Yactb 6e33anpocHbix NAKeToB ABAAETCA OTAALO0YHbIMM  AaHHbIMM  (nakeTbl 0x0...0xF), He
AOCTYNMHbIMK nonb3oBaTento. Maketol 0x00...0x1F ABnAlOTCA MackMpyembiMK, TO €CTb MOryT ObITb
OTK/IOYEHbI HanoXeHnem macku (naket «0x4F»). Mo ymonyaHuio Bce 6e3anpoccHble MacKMpyemble
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nakeTbl He BblgatoTca. MakeTbl 0x20...0x3F ABNAKOTCA HEMACKMPYyeMbIMU, TO eCTb He MOTyT ObiTb
OTKNtOYeHbl. OTBETbI HA YCTAaHOBKM, 3aNpocbl U KOMaHAbl GOPMUPYIOTCA NPUEMHMKOM B OTBET Ha
COOTBETCTBYHOLLME BXOAHbIE COObLEHMA. BbixoaHble coobleHnaA ceeaeHbl B Tabavuy 4.

Tabnunua 4. CnUCoK BbIXOAHbIX COObLEHUI

Homep naketa MakeT (coobLieHme)
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lMpumeyaHuA:
1. He goctynHo nonb3osaTento
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CocTaB BXoAHbIX coobueHuni (cm. Tabauuy 5):
1. Maketbl 0x00...0x3F: He ncnonbsytoTcA
2. MMakeTtbl 0x40...0x7F: ycTaHOBKM
3. TMaketbl 0x80...0xBF: 3anpochbl
4. [aketbl 0xCO...0xFF: komaHAabl

Tabnuua 5. CNMCoK BXOAHbIX COObLLEHMI

Homep naketa Maket (coobeHue)
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1. He goctynHo nonb3oBaTtento

NMEA npoToKon noaAepKMBaeT CeMb CTAaHAAPTHbIX BbIXOAHbIX coobweHnii: GGA, GLL, GSA, GSV,
RMC, VTG, ZDA 1 naTb HecTaHAAPTHbIX BXOAHbIX coobweHnin: SWPROT, SAVEFL, CSTART, WSTART,
HSTART. BbixoaHble coobueHns popmmpytoTcs B cooTBeTcTBUM co cTaHaaptom NMEA 0183 v3.01
(no npeambyne cm. 3ameyaHune Huke). Kaxpgoe cTaHZapTHoe coobuieHMe MOXKeT 6ObiTb

3aMaCKMpPOBAHO (BbIK/NOYEHO) NyTEM BblAa4M COOTBETCTBYIOLLEN KOMAHAbl B BMHApHOM NpoToKose
(naket «0x4E»). Mo ymonyanuto, GGA, GSA, GSV, RMC Bblgatotca, a GLL, VTG, ZDA He BblaatoTcs.

Takxke yepes nakeT «Ox4E» npeambyna coobueHnin moxKeT H6bITb 3a4aHa MBO B COOTBETCTBMU CO
ctaHgapTom v3.01 («GP», «GN», «GL» B 3aBUCMMOCTM OT WUCMO/Ib3YyEMOI CMYTHWUKOBOW CUCTEMDbI)
nmnbo sceraa «GP».

Mpu 8blbope 6 Kavyecmee npeambynsi ece2d0a «GP» cmpykmypa u ¢gopmam
coobweHuli ocmatomca 8 coomsemcmauu co cmaHoapmom v3.01.

B Tabnvue 6 npuBeaeHoO COOTBETCTBME TEMMA BblAAYM, CKOPOCTU 0ObMeHa M 0bbema BblgaBaeMblxX
NMEA coobuieHunm.
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Tabnunua 6. Temn Bblgaum NMEA coobLieHnit B 3aBUCMMOCTM OT CKOpocTH obmeHa RS232

400 fpasslc 1passlc fpassfc 1pass20c 1passic fpassfc Tpassic

2.11. HacTpounku BctpoeHHoro N0

BcTpoeHHoe MO npuemHUKa UMeEeT pAf, HAacTPOEeK, AOCTYMNHbIX NONb30BATENO AA YCTAHOBKM Yepes
6MHapPHBIM NPOTOKOA. MepeyeHb HAaCTPOEK M UX 3aBOACKUX (MO YMONYAHUIO) 3HAYEHUIM NPpUBEAEH B
Tabnuue 7. MNoa TePMUHOM «3aBOACKME» MOHMMAKOTCA MapameTpbl, 3awnTble B MO NpMemMHUKa Ha
npowussoacTsee. [lns BO3BpaTa K 3aBOACKMM HAaCTPOMKaM MUCNoNb3yeTc BUHapHbIY nakeT «OxC2».

Tabnunua 7. MporpammHble HaCTPOMKKU NPUEMHMKA U UX 3aBOACKME 3HAYEHUS

MapameTtp 3Ha4YeHune No YMON4YaHUK
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2.12. KOHCTPYKLMUA

KOHCTPYKTUBHO NpPUEMHWK BbINOAHEH B BUAE MNAaTbl C [ABYCTOPOHHMM MOHTA)KOM 3/1EMEHTOB,
3aKpbITOM C 06enx CTOPOH aKpaHamu. fabaputHble pasmepbl: 46,9mm (ganHa), X34,6MM (LWUMPUHA),
10mm (BbicoTa). Mo yrnam nnaTbl PacnonoXKeHbl 4 KpenexHblX OTBepCTUA AMaMeTpom 2,7MM.
FabapUTHBIN YepTexk NPUEeMHUKA M300OparKeH Ha puc. 2.

1.9
I-E 40,3 =2 ot W R
# g e e e e e ]
Vel
Sl mii
e - | :
:”-'-. = | 9
| X
i i doms. H27 I
O |
R ) . |
469 1 —
— - 92

Puc. 2. T@BapUTHO-NpUCOEAUHUTENbHbIE Pa3MepPbl MPUEMHMKA
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3. Acnonb3oBaHWe No Ha3Ha4YeHUo

3.1. TUNOBAas cXxema NnoaKnYeHus

Tunosasa cxema NogKAOYEeHUA NpUeMHUKa npuseaeHa Ha Puc. 3.

A MOHACCIGRPS

AHTEHHA

o - f—T— TxO
< 6 Rx0
f——-—» Txi
+«—8—— Rx1

+—1— USBOM
MpUemMHKK 43— USBDP

MeoC-1 10— 1PPS
—11—— ON/OFF
13 +3,3B
-« 7 +5,0B USB

LA
—4.5,12 BHelwnnan Gatapen
1l ™

Puc. 3. TnoBaAa cxema NOAKNOYEHUA NPUEeMHUKA

BapuaHT ucnonHenua «D» npuemHuka TpebyeT TONbKO HanpsKeHwsa nutaHua VDD=3,3B. [ns
BK/IIOYEHMA NMPUEMHMKA Heobxoaumo obecneunTb ypoBeHb nor. «1» Ha BbiBoge ON/OFF. Ecamn He
ncnonb3yetca, ON/OFF gonskeH 6biTb coeanHeH ¢ VDD. HanpsasxkeHue nutaHua 5,0B ncnonbsyetca
ONA NMUTaHWMA BCTPOEHHOro KOHTponnepa USB npuMemHMKa WM MCNOAb3yeTCA TONbKO B BapwuaHTe
ncnonHenmna «C». BHewHsAa 6GaTapen, m3obpaxkeHHaa Ha Puc. 3, Tpebyetca Ans npuemHuKa B
BapuaHTe ncnonHeHua «B».

3.2. Ucnonb3oBaHue curHana ON/OFF

[Na KOPPEKTHOrO NepBOHaAYaIbHOIO BKAOYEHMA NpueMHMKa curHan ON/OFF ponkeH 6biTb
YCTaHOB/IEH B JIOT. «1» nocne Toro, Kak OCHOBHOE HanpsAXeHune NuTaHuMa npuemHunka VDD gocturno
CBOEro MMHMMaNbHO AONYCTUMOro 3HavyeHun 3,15B (Puc. 4).
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ON/OFF : < 500MC MUHUMYM—>

Puc. 4. BpemeHHaa gnarpamma ynpasneHusn BKI'II-O‘-IeHVIeM/BbIKl'IPO‘-IeHVIeM npnemHuKa

[na KOPPEKTHOro NOBTOPHOrO BKAoYeHUA curHan ON/OFF gonkeH 6biTb YCTaHOBAEH B NIOT. «1» C
3aZ1epPKKONU MUHUMYM 500MC OTHOCUTE/IbHO MOMEHTA BbIKOYEHUS NPUEMHMKA.

3.3. 0COOEHHOCTH PaboThbI B pa3nUyHbIX pexumax

Mocne nogayum NUTAHUA NPUEMHUK CTapTyeT aBTOMATUYECKU, He Tpebya AONONHUTENbHbIX KOMAHA,
ANA Havana pabortol. Mo ymonyaHuio, no MopTy #0 BbiAAOTCA AaHHbIEe B BMHAapHOM NPOTOKOANE, NO
MopTty #1 — 8 NMEA. B npouecce paboTbl NpueMHUK aBTOMaTnyeckn popmupyeT n nepegaet 1 pas s
CeKyHay B 6uHapHom npoTokone (naket «0x21», CNoBO COCTOSAHMA MNPUEMHMKA) pe3ynbraThbl
CYMTbIBAHMA annapaTHON TeNIeMeTpPUmM B COCTaBe:

1. BbuT 22: TenemeTpua HaNPAXKEHUA NMUTAHMUA aHTEHHbI
2. buTt 23: TenemeTpua CUHTE3aTOPA HYacCTOTbI

3. BuT 27: ngeHTMPUKATOP TMNA NPUEMHMNKA

4, but 30: annapaTHada KoHpurypauua MNopTa #0.

Bepcua MO npuMemHMKa U CEPUNHbIN HOMEpP BblAaoTcA NpUeMHMKom B nakete «0xCl» 6uHapHoOro
NPOTOKOANA NOCAE BblAa4YNn B MPUEMHUK COOTBETCTBYHOLLLErO 3anpoca.

Mpn HanMuMM B CAEKEHUM AOCTATOMHOFO KOAMYECTBA CMYTHMKOB M BblAENEHHOW U3 UX CUTHANOB
ademepnaHO MHGOPMALIMK NPUEMHUK PeLLAeT HAaBUTALMOHHYIO 33434y U BblAAET HABUFaLLMOHHbIE
AaHHble Kak B 6uHapHom, Tak n B NMEA npoToKosnax. B 6uHapHOM npoTokone notpebutento
AOCTYNEeH pacllMpPeHHbI HAbOP HaBUTALMOHHbIX AaHHbIX.

MNMocne cTapTa NoOKa HeT pelleHns, npuemHuK BblgaeTt nyctble NMEA coobuweHuna GGA, GSV, GSA. B

npouecce paboTbl Npu NponagaHumn pelweHna npuemHuk Bblgaet 8 NMEA coobuieHnsax nocneaHue
[OCTOBEPHbIe HaBUraLMOHHble AaHHble. Mpu atom B GGA coobueHun B none «Pexmm paboThbl
npuemHunKa» nepeaaetca «0» (KOOpANHATbI HEAOCTYNHbI AN HEAOCTOBEPHbI).

Mocne BKAOYEHMA NUTaHMA [0 peweHua H3 cekyHOoHaa MeTKa BpPEeMEeHM He BblAaeTcs, U
yrnpasaeHne napameTpamMm CEKYHAHON METKM BpemeHM yepes nakeT «0x4C» 3abnokmpoBaHo. Kak
TO/IbKO MONYYEeHO AO0CTOBepHOe pelweHne H3, MeTKa BpemeHW HauyMHaeT BblAaBaTbCA CUHXPOHHO C
3a[aHHON LWKanoi BpemeHu. Mocne NoTepu CBA3U CO CNYTHMKAMM METKa BPEMEHM MpoJo/iKaeT
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dopmmMpoBaTbCA, NP 3TOM HaxoaACb 6e3 ynpaBieHuA, U OWNOKa ee BPEMEHHOTO NONOXKEHUS NpPU
aTomM ByaeT onpenenaTbca CKOPOCTbIO yXOA4a LWKa/bl BpEMEeHM nNpuemHuKa (casurom vactoTbl OF).
[Ons 3HaHMA Toro, Kakmm obpasom ¢opmupyeTca MeTKa BpemeHu, B OMHApPHOM NpOTOKONe
nepegaetca ¢nar A4OCTOBEPHOCTU MeTKM BpemeHu (but 10 CnoBa COCTOAHMA NPUEMHMKA, NakeT
«0x21»). BpemeHHOe MOJIOKEHME METKM BPEMEHMU YUYUTbIBAET 3a4E€PMKKY, BHOCUMYIO NPUEMHUKOM,
N He Y4YMTbIBAeT 3a4eP*KKy, BbI3BaHHYH PacnpoCTpaHEHMEM CUFHANOB B aHTEHHOM Kabene. YuecTb
3Ty 334€EPXKKY MOXHO, BBeAA CABUI CEKYHOAHOM METKW, YTO NPeayCMOTPEHO COOTBETCTBYHOLLEMN
KOMaHAoM 6MHapHOro npotokona (nakeT «0x4C»). 34eCb e MOMKHO YCTaHOBUTb NapameTpbl METKU
BPEMEHMU.

MO npuMeMHMKa WMMeeT pag, NPOrPamMMHbIX HACTPOEK, KoTopble nepeyuncneHbsl B Tabnvue 7.
HacTpoikn 3apatotca yepe3 6uHapHbIA NPOTOKOA. ocne U3MeHeHMA W BblAayun B MPUEMHUK
AaHHbIX HAaCTPOMKKM OHW Bydepupytotca B pesepBHOM O3Y u oTpabaTtbiBatoTCA NpUeMHUKOM. Ecam
nocse 3TOro NUTaHMe C NPUEMHMKa byaeT CHATO, HO MPUEMHWK MMeeT pe3epBHOE NuUTaHue (oT
BHYTPEHHEeN unn BHewHen H6aTapeun), HaCTPOMKM ByayT coxpaHeHbl B pe3depBHOM O3Y npuMemMHUKa.
Torga nocne BKAKOYEHMA OH CTApPTyeT C COXPaHEeHHbIMW B pe3epBHOM NamMATM HACTPOMKaMK, ecnu
nposepka pesepsHoro O3Y nOKaXeT [O0CTOBEPHOCTb COXPaHEHHbIX AaHHbIX. [NA coxpaHeHusA
HacTpoek Bo Flash namaTn npuemHuKa ponKHa ObiTb BblAaHa COOTBETCTBYHOLLAA KOMaHAa —
6uHapHbIi nakeT «0xC3» nnm NMEA naket SAVEFL.

Mpu evidavye 6uHapHo20 nakema «0xC3» unu NMEA nakema SAVEFL eo Flash
COXPAHAOMCA KAK MPpo2pamMMHble HacmpoUKu, mak u Oelicmsyroujue Ha MOMEHM
3anucu ansmaHaxu KHC.

CoxpaHeHue NPOorpamMmmHbIX HACTPOEK M aZibMaHAXoB 3aHUmaeT 1...2c.

Echn npoBepka AOCTOBEPHOCTM AaHHbIX B pe3epBHOmM O3Y gacT oOTpuUaTeNbHbIA pe3ynbTar,
npuemHuk 6epet HacTponkm m3 Flash namatu. Ecam Hactponkm Bo Flash namATu okasbiBaroTcA no
KaKoM-1Mbo NpuuYnHE HeAOCTOBEPHbLIMU, MPUEMHUK NPUMEHSET 3aBOACKUE HACTPOMKKN (HACTPOMKM
MO YMO/IYaHUIO, CM. COOTBETCTBYOWMI cTonbel, Tabanupl 7), 3anucaHHble B MO npuemHumKa.

3aBOACKME HACTPOMKM NMpPUEeMHMKA MOryT ObiTb BOCCTAaHOB/EHbI NyTeM BblAauu nakeTa «0xC2»,
nocne Yero oHu nepenucbiBatoTca Bo Flash namatb 1 cTaHOBATCA AMCTBYOWMMM HACTPOMKaMM.

3.3.1 XonogHbIun, Tennbln, ropsa4nn cTapT

B 3aBMCMMOCTM OT HaNMuMA anbMaHaxa, BPEMEHM, AaHHbIX MECTOMOJIOKEHMA WU WHTepBasa
BPEMEHW, B TEYEHWE KOTOPOro MPUEMHWK HAXOOMUACA B BbIKNHOYEHHOM COCTOAHUM, MPUEMHUK
aBTOMATUYECKM CTapTyeT B XOJ0AHOM, TEMNOM WAM TopAYem cTapTe. XONOAHbIM CcTapT
nofpasymeBaeT OTCYTCTBME B MPUEMHWKE [OCTOBEPHbIX aNbMaHaxoB, 3demepus, BPEMEHU WU
AaHHbIX MecCTononoXeHuA. Mo BpemMeHU XONOAHbIA CTAapT — CaMbl NPOAO/IKUTENbHbIN. Tennbin
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CTapT NoapasymeBaeT, YTO NPUEMHUK MMeEET asibMaHaxun, N3BECTHO ero MeCTOMO/I0XKEHNE N BpeMA.
fopAYmMi cTapT NoApa3yMeBaeT HaZIMUYME a/IbMaHax0B, AAHHbIX MECTOMO/IOKEHUA, BPEMEHMU, A TAKXKe
adpemepuna, NOSTOMY NPUEMHUK TPATUT B 3TOM CTapTe HAMMEHbLUEE KOIMYeCTBO BpemeHun. MmeeTca
BO3MOMHOCTb BPYYHYIO OpraHvM3oBaTb nepectapT npuemHuka. lpu pabote no OGMHapHomy
NpoToKony ucnonb3yetca nakeT «0xC2»: kog «0» COOTBETCTBYET ropademy CTapTy, Kog «1» —
Tenaomy ctapTy, Koa «3» — xonoaHomy. Mpu pabote no NMEA npoTOKOAY MUCMNONb3YHOTCA MaKeTbl
CSTART — xonoaHbliit nepectapt, WSTART — tenabin nepectapT, HSTART — ropaumit nepectapT.

[ns ycKopeHuA BXOXKAEHUA B CBA3b B MPUEMHUK MOXKET ObITb 3arpyKeHa MHULMANU3MpytoLLas
nHdopmauma B coctase: Bpema/aata UTC, XYZ KoopanHaTbl noTpebutena, cmelleHme OF, casur
WwKanbl BpemenHun IMTOHACC otHocuTenbHo GPS. [laHHaa nHpopmauma nepenaetca B nakete «0x40».

3.3.2 HacTponkn KOMMYHMKaLMOHHbIX MOPTOB

Mo ymonyanuio no MopTty #0 wmAayT AaHHble BGUHapHoOro npotokosa, no Mopty #1 — NMEA.
MNepekntoyeHne NPOTOKONOB NPOM3BOAMTCA CEAYIIOWMMN KOMAHAAMMWU:

e [lakeT «0x46»: nepeknoyeHne n3 buHapHoro npotokona 8 NMEA
e CoobueHne SWPROT: nepekntoyeHne n3 NMEA npoTokosia B GUHApPHbIN.
Mpn nepeknyeHn NPOTOKOI0B NepecTapTa NPUEMHMKA HE NPOUCXOAMUT.

Mo ymon4yaHWio HacTpolkn oboux noptoB RS232 cneayroume: ckopoctb 1152006muT/c, 2 cTONoOBbLIX
6uTa, 6UT YeTHOCTM He dopmupyeTca. [na n3meHeHMA NnapameTpoB MCMONb3yeTca NakeT «0x41».
Mocne Bblga4M B NPUEMHUK M3MEHEHHbIE NAapPaMETpPbl BCTYNAT B CUY NOCAE NepecTtapTa NpUeMHUKa
— nporpaMmHoro (buHapHbiM naketom «0xC2» nnnm NMEA naketamu CSTART, WSTART, HSTART) nnu
BbI3BAHHOIO BbIK/OYEHUEM/BKAOYEHMEM NUTAHUS.

Mocne ebi0ayu 8 npuemHuKk nakema «0x41» HacmpolKu rnopmos XpaHAMCA 8
peszepsHom O3Y. Ecnu npuemHUK He umeem 6amapeliHo20 NUMQAHUA, MO 8
pe3ynbmame 8bIKMAOYEHUSA/BbIKAOYEHUS NumaHusa pesepsHoe O3Y bydem cmepmo, u
Hacmpolku nopmoe 6ydym nomepsHsl. [10amomy nepeod 8biKaAOYEeHUEM MUMAHUA
Heobxodumo coxpaHume Hacmpolku eo Flash namamu npuemHuka 6GUHAPHbLIM
nakemom «0xC3» uau NMEA nakemom SAVEFL.

3.3.3 Pexumbl paboThbl

Mo ymonyaHuio NnpMemHuK pabotaet B coBmeweHHOM [JTOHACC+GPS perkume, ogHaKo MOXKET ObITb
ycTaHoBNeH B pexkmum TonbKo [NTOHACC mnum tonbko GPS (nakeT «0x42»). Temn BblAauym MOXKeT ObITb
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ycTtaHosneH 1My nnum 5y, naketom «0x44» (1My, no ymonyanuio). Mo ymonyaHuio, NPUeMHUK pellaeT
H3 B perkume 3D. MNMpn HeZOCTAaTOUHOM KONMYECTBE CMYTHUKOB MPUEMHUK MOXKET NEPENTU B PEKUM
2D (ecnwn 310 paspelLeHo KoMaHAoM BUHAPHOro NPOTOKONA B NaKeTe «0x42»).

Ecnn nocne peweHna H3 npousowna notepa CBA3U CO CMYTHMKAMM, MPUEMHUK MOXKET B TedyeHue
onpeaeneHHoro spemeHn (oT 1 A0 5 cekyHa) NpoaonKaTb BblAaBaTb AaHHble MECTOMONOXKEHMUS,
OCHOBbIBAACb Ha 3HAaHMWM BEKTOPA CKOPOCTU. ITOT PEXUM Ha3blBaeTCA IKCTpanonaumen. YctTaHoBKa
paspeleHna NCNOb30BaHMA IKCTPANONALNM U ee NPOAO/IKUTENBHOCTb NPOU3BOAATCA Yepes NakeT
«0x43» 6GuHapHOro NPOTOKOoNa.

MpuemMHUK moxeT paboTaTb B perkMme GUKCMPOBAHHbLIX KOOPAMHAT (PeXum ycTaHaBAMBaeTcA
naketom «0x42»), KoopamHatbl XYZ BBOAATCA B NPUEMHUK B COCTaBE MHULMANTN3NPYIOLLNX AaHHbIX B
nakete «0x40». B 3TOM pexmme NPUEMHUK BbIYMCAAET TONbKO CMELLEHME U CKOPOCTb YX04a CBOEM
LWKa/Ibl BPEMEHM C Leblo GOPMUPOBAHUA CEKYHAHOM MeTKM BpemeHu (1PPS). Takol pexxum moxkeT
MCNONb30BaTbCA, B YACTHOCTU, ANA BPEMEHHbIX MPUNOXKeHUN. Mpn 3ToM BaXKHO MOMHUTb, YTO
TOYHOCTb POPMMPOBAHMA METKM BPEMEHU B 3TOM Caydae ByaeT HanpAmMyt 3aBUCETb OT TOYHOCTU
BBEAEHHbIX B NPUEMHUK KOOPAUHAT.

B GGA coobuweHun nepepaetca none Pexum paboTbl NPUEMHMKA, KOTOPbIA B 3aBUCMMOCTU OT
pexuma paboTbl NpUEMHMKaA UMeET CieaytoLLne COCTOAHUA:

e «0», ecnv KOOpANHATLI HEAOCTOBEPHDI

e «1», ecnv KOopAUHATbI AOCTOBEPHDI

® «6», eCIM NPUEMHMUK HaxoaMUTCA B PEXKMME IKCTPANoNALMMN KoopamHaTt
® «7», eCNv NPUEMHUK paboTaeT B peknme GUKCMPOBAHHbIX KOOPAMHAT.

B coobueHuax GLL, RMC, VIG nepepaetca nose UMHAMKATOP peXMma, B KOTOPOM MepeaaeTcs

CUMBON «A», €CN aHHble J0CTOBEPHbI, CUMBOA «N», eCAn JaHHble HeJOCTOBEPHbI, CUMBON «E» —
B PEXKMME IKCTPaANoAALMM, CUMBOA «M» — B perkume GUKCUPOBAHHbIX KOOPAUHAT.

JononHutenbHo B coobuieHunsax GLL n RMC nepepaetca none CTatyc, KOTopoe NpUHMMaeT 3HayeHue
«A» (pocToBepHble [AaHHble) ANA 3HavyeHuA WMHAMKaTopa pexuma «A» U 3HadyeHue «V»
(HepocToBepHbIe AaHHbIE) ANA 3HaYeHUn NMHaAMKaTopa pexuma «E», «M», «N».

Ons peweHunsa H3 npeaycmoTpeHa yCTaHOBKA ABYyX MAapamMeTpoB MACKM: MacKu GaKkTopa yxyAaLlweHua
ToyHocTM (DOP) n mackm yrna mecta (naket «0x43»). Ecav npum peweHnn H3 paccumTaHHOe
3HayeHne DOP 60nblie COOTBETCTBYIOLWLEN MACKK, Takoe peleHne H3 cumtaeTca HeA0CTOBEPHBIM U
He BblgaeTcA. CNYyTHUKKU C YIZIOM MecTa MeHblle MacKu, He UCMNob3ytoTca B peweHnn H3. Kpome
TOrO, KaXAbl CNYTHUK MOXKET 6bITb UCKAOYEH U3 peweHMA H3 nyTem BblAayM COOTBETCTBYHOLLEN
KOMaHAbl B H6WHapHom npoTokone (naket «0x4D»). MHPopmaumAa O BbIKAOYEHHbIX CNYTHUKaX
CTUPAEeTCA Noc/ae BbIKAKYEHUA NMUTAHWUA, TaK YTO MPU HOBOM CTapTe BCe CNYTHUKM OyayT BHOBbL
paspelleHbl K UICNOb30BaHMIO.
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3.3.4 AnbmaHaxu

B npvemHuMK Ha NPOM3BOACTBE MPOLIMBAOTCA AENCTBYIOLWME HA MOMEHT NPOM3BOACTBA a/lbMaHAxXM
obeunx KHC. B npouecce paboTbl NpMEMHUK BblaenseT ajibMaHaxm M3 NPUHMMAEMbIX CUTHANOB U
nepuvogunyeckn obHosnAeT ux nytem 3anucu Bo Flash namaTte. Kpome TOro, anbmaHaxm moryT 6bITb
KaK 3arpyeHbl B MPUEMHUK, UCMO/b3ys COOTBETCTBYOLME MaKeTbl 6BMHApPHOro NpoTokona «0x48»
ana GPS n «0x49» ana [NMTOHACC, TaK 1 nony4YeHbl U3 NPUEMHMKA, MCnoab3yAa naket «0x88» ana GPS
n naket «0x89» ana MMOHACC. Mpwu 3arpy3ke anbmaHaxoB oHW bydepupytotca B O3Y npnemHuKa m
ana ux 3anucu Bo Flash ponkHa ObITb NMogaHa COOTBETCTBYIOWAA KOMaHAa — OWUHapHbIA nakeT
«0xC3» nnmu NMEA naket SAVEFL.

Heobxodumo nomHums, ymo nakemel «0xC3» u SAVEFL uHuyuupytom 3anuce 8o Flash

namame Kak anemaHaxoe KHC, maK u npo2pammHsix HACMpPOEK npuemMHUKa.

3.4. Ulcnonb3oBaHue nnatbl KoMMyTauum u N0 GeoSDemo®

3.4.1 MoproToBKa K paboTe

Ona pemoHcTpauum paboTbl npuemHuKa pas3paboTaHbl nnata Kommytauum u MO pgna MK
GeoSDemo®. [naTa KOMMyTauUMM OCYLECTBAAET MOACOeAMHEHWE MNPUEMHMKA K BHELHemy
obopyaoBaHUto (MCTOUHMKY nuTaHmsa, USB/RS232 noptam MK). OnucaHue nnatbl KOMMyTaUMM U

cnocob yCTaHOBKM NaaTbl NPUEMHMKA Ha Hee NnpuBeaeHbl B MpuaoxkeHunm C.

B KauecTBe WMCTOYHMKA NUTAHMA MOXKeT ucnonb3osatbca AC-DC agantep nepemeHHOro Toka C
BbIXOAHbIM HanpseHuem B AnanasoHe 5..30B v HarpysoyHoM cnocobHocTblo He meHee 100MmA.
Ons noakntodeHna K USB nopty MK wmcnonb3yetcs kabenb «USB tun A — USB Ttun B». [OnA
noakntodeHns K RS232 noptam ncnonb3yeTca moaeMHbln Kabenb «DB9 Bunka — DB9 poseTka».

Cxembl MOAKNIOYEHNA ANA PA3/INYHBIX BAPUAHTOB UCNOAHEHUA NpuBedeHbl Ha Puc. 5.

Ha Puc. 5, (a) nsobpaxkeHo nogknwoyeHne npuemHuKka ¢ USB uHTepdelicom. Mpu atom K MK
nogkntoveH USB nopt u MopT #1 npuemHumKa.

Ha Puc. 5, (6) nsobpaxkeHo noaknoyeHne npuemHuka 6e3 USB uHTepdeica. Mpu atom K MK
NoAKAoYeHbl 06a NOpTa NPUEMHMKa.
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(6)

Puc. 5. CXxeMbl NOAKAOYEHNA MPUEMHMKA U NAATbl KOMMYTALUKN K BHELLHEMY 060pYyA0BaHUIO
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Ha nnate KommyTaumm QABUXKKOBbIA MepekaodaTend «VnuT» fomxkeH 6biTb nepesBegeH B
HanpaB/ieHMM pasbema NUTaHUA X2, ABUNKKOBbIN nepekntovatenb «Battery» - B nonoxeHue «On»
Ansa BapuaHTta ncnonHeHma «B» n B nonoxenune «Off» ana BapmaHTta McnonHeHusa «A».

Ha MK gomkHa 6biTb ycTaHoBAEHa nporpamma GeoSDemo®. MHCTpyKumm no yctaHoBKe n paboTe ¢

nporpammol NpuBeeHbl B PYKOBOACTBE NO/b30BaTena nporpammbl GeoSDemo®.

Bo spemsa ycmaHosku npozpammel GeoSDemo® k MK He donxceH 6bimb NOOKAOYEH

npuemHukK, umerouwuli USB uHmepdgpelic (BapuaHm ucnonHeHuUs «C»).

3.4.2 MpoBepka paboTbl NpUEeMHMKa

MpowussecTn noakntoueHne Kabenet USB/RS232 k MK, aHTeHHbI ¢ BY Kabenem — K npMemMHUKy. Bce
NoAKNOYEHNA HeobXxoAMMO NPOM3BOAUTL MNPU BbIKJKOYEHHOM MUTaHUK NpueMHuKa. [loaaTb
nUTaHuWe Ha NpuemMHuK. Ha nnate KOMMyTauum AoaXKeH 3aropeTbea ceeToanos «3.3B». Kpome Toro,
Ana BapuaHTa ucnonHeHua «C» AOMKEH nepuoamnveckn, ¢ TEMMNOM BblAaYn BbIXOAHbLIX OAHHbIX
npuemMHUKOM, Mmuratb ceetoamon «Tx1l». [Ona BapuaHTa ucnonHeHua «D»: [OAXKHbI MUraTb
ceetoamoabl «Tx0O» n «Tx1», ceetoanon «RxO» pgomxkeH muratb nNpu nepegaye gaHHbix m3 (K B
npuemHuK. na ntoboro BapuaHTa UCNONHEHUA cBeToaAMOoA «RX1» He A0MKEH FrOpeThb.

Mpn nepBOoM MOAKNOYEHUU NPUEMHMUKA K JaHHOMY KomnbtoTepy Ha MK nossutca coobuieHne ob
obHapyeHnn HoBoro obopyaosaHusa (Puc. 6).

jr} HaiiaeHo HoBoe obopy A 0BaHWe

aea5-1 QG receiver

Puc. 6. CoobLLeHne KomnbloTepa 06 06HapYKEHUM NPUEMHUNKA

3anyctutb nporpammy GeoSDemo® u nocne Bbibopa fA3blka BblOpaTb CNOCO6 MOAKAOYEHUA K
NpPUeMHUKY. MNpn NnepBom NOAKNIOYEHUN peKoMeHAyeTca BbI6paTb aBTOMaTUYECKOe MOoAKAOYEHUE
(Pnc. 7).
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Cnocob nogKAHYEHHA

{(¥) Beiiop COM NoOpTa aBTOMATHUECKHM

() YCTAHOBMTE COM NOpTE BOY UHYHD

'C) MCrnonezoeaTe COXpaHEHHEE MApaMETREl

() YTeHMe 1z halina

Puc. 7. Bbibop cnocoba nogxkntoueHMa NPorpammbl K MPUEMHUKY

Mpwn BbIGOpE 3TOr0 MyHKTa MPOrpamMmma aBTOMATUYECKM MPOM3BOAUT MOUCK akTUBHbIX COM n USB
nopToB MK, NogKAOYEHHbIX K MPUEMHUKY.

Mpn Kaxkgom cieaytowem MOAKNOYEHUM peKomeHAyeTca BblbMpaTb NyHKT «WMcnonb3oBaTb
COXpaHeHHble MapameTpbl», NpPU YCAOBUU, YTO MNPUEMHUK OCTAETCA MOLKAOYEHHbIM K Tem Xe
noptam [K.

Mporpamma ocyuiectTsnsaeT 06MeH C NPUEMHMKOM KaK Mo BUHApHOMY NMPOTOKOAY, TaK U NPOTOKONY
NMEA. Echn nporpamma NoAK/Ao4YeHa K NPUEMHMKY No BMHAapHOMY NPOTOKOAY, TO OCHOBHOE OKHO
nporpamMmmbl BbIrAauMT, Kak n3obpaxkeHo Ha Puc. 8.

B BepxHel CTpOKe OCHOBHOrO OKHa B CKODOKax yKasaHa Bepcus u gata MO npuemHuka (FW
v0.999 2010.02.09) 1 cepuitHblii Homep S/N npMemHMKa — Ha npumepe Puc. 8 — G 00000002.

® GeoSDemo v1.3 (FW v0.999_2010.02.09; S/N:G 00000002) (=3

©afin CeAsb  HTeHMe M3 hafina  VOTAHOBKW 3anpocel  KOMaHAbl A3tk TOMOWE
utC 13.02.10 O8:06:44.0 Kamamt | Anarpame [ Coofuenn | Kapra |
liupoTa 55,8101273°0 N2 (N2 KA |Ene)|(. |Pem. ‘VM |A3 |I:f’lIJ, ABly, MapameTp FHaueHHe
Aonrota 37,5329021°E | uTc 13.02.10 09:06:44.0
BbicoTa, M 189,0 12 |2¢-4 + - 14,8 211,% 28,5 | | |Bpema GPS g:06:53
HDOP 2,092 13 |26 + + 0,0 0,0 46,8 | | |Bpema GLN 11:06: 44
YDOP 2,142 4 |21 + + 44,5 95,7 51,1 XM £848830,056
CHOPOCTh, M/ 0,008 L Yim z1g8554, 500
Kypc 162° 6| Zm 5252747,930
7 |8 + - 65,2 248,0 25,9 || | ¥u, Mic 0,001
KA B cneskenw 16 |[GPG=10] GINSEN 8 |18 + - 27,5 =00,z 20,1 || ¥y, Mic 0,004
KA B peweHun 9 GP5=6 | GLN=3 9 |15 + + 22,6 43,1 43,8 || |¥z, m/c -0,008
10 | &) + + 50,0 48,0 | a3,3|| |CaBwr GPS-GLN,M  |123 175
|11 |10y + + 63,4 189,85 38,0 | | |Crop. yHoAa WB, m/c | 207,548
12 | KA B Cnexcenn 18
i K& B peweHnd ]
(14 |3(-2) + - 1l,% 30,3 32,0 || |GDOP 3,723
|15 |z3i3) + + =z, 143,2 | 42,5 || |PDOP 2&,000
16 |24 + + 16,1 91,8 49,3 || | TDOP -1,147
i lvpoTa EE,28101273°N
18 |18 + + 65,6 93,4 50,6 || |RonroTa 37,5329021°K
i BbicoTa, m 183,0
20 |zz + + 60,3 187,7 44,0 || |HDOP 2,092
21 | YDOP z,142
ﬂl’?(ﬂ + = 24,5 315,1 21,9 CKOpOCTB, M/ 0,002
23 |2 + - 53,4 268,4 21,3 || |Kypc 1gz°
gls + = 14,4 216,7 22,3 Bpemna paboTsl, © 34728
KA - He BUAHBI
== BIN : COM13{USE)115200 == NMEA : COM1G(LISB) 115200 == CHHT, = AHT, USE 13.02,2010 11:06:38 *

Puc. 8. OCHOBHOE OKHO nporpammbl GeoSDemo® npu paboTte no 6GHapHOMY NPOTOKONY

B HMKHel cTpoke oTobparkatoTcs:
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e Homep noprta MK 1 ckopocTb o6meHa no buHapHomMy npotokony (COM18/115200)

e Homep nopta MK 1 ckopoctb o6meHa no NMEA npoTtokony (COM16/115200)

e CocToAHMe TenemeTpum cMHTe3aTopa «CUHT.» (3eneHbli LBeT — HOpMma)

e CocToAHME TenemeTpuUn HaNPAXKEHNA NMUTAHNUA aHTEHHbI «AHT.» (3eN1eHbll uBeT — HopMma)
e AnnapaTtHas KoHourypauma (c USB unum 6e3 USB)

e [laTa, BpemaA.

Ecnm nporpamma nogKkntoueHa K npuemHuKy Tonbko no NMEA npotokony (cBasu no GuHapHomy
NPOTOKO/ly HET), TO OCHOBHOE OKHO MPOrpammbl BbIFNAANUT, KaK M306paxkeHo Ha Puc. 9. Cneayet
UMeTb B BUAY, 4TO nockonbKy B NMEA npoTokone nepenaerca MeHblUM 06beM AaHHbIX, YeM Mo
H6UHApPHOMY NPOTOKO/Y, TO YaCTb NO/ENM B OKHAX NPOrpaMmbl ByayT He 3an0HEHbI.

dafn  CeAsk  HYTeHne M3 dakna  YoTaHoskK Aseic MomowLb
uTC 13.02.10 08:06:11.0 Kanano | Averpamie | Confuienns | Kaps |
LikpoTa 55,5100833°H N2 N2 KA |E1|e)|(. |Pem. ‘\!M |A3 |cfu1, A6y MapameTp FHaUEHWE
Aonrota 37,5328167°E 1 |= + - 53 263 2z uTC 13.02.10 08:06:11.0
BbicoTa, M 188,1 2 |g + - &5 243 24 Bpema GPS
HDOP 2,1 3 |8 = = 7 341 1] Bpema GLN
YDOP Z,1 4 |14 = = & 153 1] X m
CKOpOCTE, M/ 0,010 5 |18 + + zz 43 49 ¥, M
Kypc 137° 6 |16 + - 14 216 2z ZH
7 |18 + + ES 33 50 ¥H, M,/ C
KABcnexxen 15 |[GE5=al [GINS6N 8 |13 + - 37 300 23 || | Wy, mic
KA B peweHmsm =} GPS=5 GLN=3 9 |21 + + 44 35 50 ¥z, m/c
i f-4 + + &0 187 41 CasHr GPS-GLN, M
111 |24 + + 16 51 49 Crop. yxoaa LB, 1/c
(12 [10#) + + &7 188 26 KA B CREN(EHHH 1t
13 |Zi*) + = 14 211 & KA B pemeHHi 2
z T - = 1 33 a GDOP
|15 2= + + &0 48 43 PDOP 3.0
116 |5¢*) + = A 30 34 TDOP
|17 |15¢*) = = 4 233 0 UlvpoTa 55,8100333 "N
|18 |17¢*) + - 34 NG 21 AonroTta 37,5328167"°E
EZS(*J + + 232 143 43 BeicoTa, M lgg,1
20 HDOP z,1
Z ¥DOP z.1
122 | CKOpOCTB, M/C 0,010
ﬂ Kypc 137"
124 | Bpena paboTb,
KA - He BHAHBI
== EIN : HeT AaHHLI MMEA | COMIE(USE) 115200 = CHHT, - AT, 13.02.2010 11:06:06

Puc. 9. OCHOBHOE OKHO nporpammbl GeoSDemo® npu pabote no NMEA npotokony

BO3MOXKHOCTM NporpaMmbl Mo OTOBPaXKeHUIO AaHHbIX, POPMUPYEMbIX NPUEMHUKOM, N YNPaBAEHMIO

MM, JeTaNbHO ONMCaHbl B PYKOBOACTBE NO/b30BaTeNa nporpammbl GeoSDemo®.

3.4.3 Mpumep coxpaHeHUs U 3arpy3kn anbmaHaxoB

PaccmoTpum npuvmep nonyyeHMA anbMaHaxoB W3 MPUEMHMKA M UX 3arpy3ku B MPUEMHUK Ha
npumepe GPS. [nAa nonyy4yeHUA M COXpaHeHMA asibMaHaxa Heobxoammo BbibpaTb «3anpocbl» —
«3anpoc anbmaHaxa GPS» (Puc. 10).
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yeranoer JEENEEATM KoMaHARl A3k TloMOLE

3aMPOC HAYAMEHELE NAPaMETPOE -
o017 -0 3anpoc NapaMeTpoB NopTos R5-232 E
“44'42, 53  3anpoc pewmma paboThl MPHERHHKE
“43'45,74  3anpoc NapaMeTpRos ANA PEWEHHS HIEHMAUMOHHOA 33834k
5,3 3aMPOC TEMNE BbLAGHH BIX0AHEL AGHHBLX ;c
230 3aNpoc COOTEETCTEMA NPOTOKONOE KOMMYHHKAWHOHHEIM NODTaM
Janpoc ankMaHa; 5
oilm Janpoc aneradaxa FNOHACC =-
375 Sanpoc ademepra GPS 1¢
7 Sanpoc sderepra TNOHACC
3Janpoc napameTpos PPS oL
- Sanpoc cTaTyca KA NpH peWEHA HABHM AWMOHHOA 33434K 4
3aMPOC CTATYCE BEX KA NPH PELIEHHM HABMM SLHOHHOA 334841 _1
GP5=7 Sanpoc Belgaeaemsn: MMEA coobyeHui e
| 3aNpoC BblAAEaEMEl: CO0BWWLEHMA BHHaPHOMD NpoToKoNa “

Puc. 10. Bbibop «3anpoc anbmaHaxa GPS»

Mporpamma chopmmpyeT 3anpoc B NPUEMHMK, NPUMET nepedaHHbIN anbmMaHax, oTobparkaa daKT
npuema Bo BKnaake «CoobweHunsa» (Puc. 11), U coxpaHUT ero B KOPHEBOM KaTasiore Nporpammbl B
nanke «Geostar - Navigation Ltd\GeoSDemo\data\gps».

KaHane! | Awarpamma | CoobueHwa | Kapra mupa |

CoofillgHrA [“IMicate Binary & dakin
w=-1,z3358+0 OMEGADOT=-7,7032E-5 af0=d,1962E-5 afl=3,6380E-12 ©_oa=40550¢ stiv=0000 ~

14:00:30 : message (0Ox88):
GPS W30 M=4,9455E-1 ==1,1693E-2 A=5,1535E+3 OMEGR_0=2,746ZE+0 dI0=1,0450E-Z
w=1,4235E+0 OMEGADOT=-5,1375E-3 af0=1,6308E-4 afl=3,6350E-12 ©_oa=405504 st3w=0000

14:00:30 : message (0x88):
GPS W31 M=Z,8147E+0 e=6 ,9903E-3 A=5 1537E+3 OMEGA 0=1,7403E+0 dI0=3 07ZZ2E-2
w=-1,1373E+0 OMEGADOT=-8,Z518E-2 af0=-5,38%6E-5 afl=0,0000E+0 t_oa=405504 stSw=0000

14:00:30 : message (OxS88):
GPS W32 M=-Z, 5336E+0 e=1,3Z13E-Z A=5,15537E+3 OMEGAR 0=-Z2Z,6735E-1 dIO=Z,0345E-
2 w=-1,1407E+0 OMEGADOT=-7,8E12E-2 af0=2,Z637E-4 afl=-7,2760E-12 t_oa=408E04 stEw=0000

Puc. 11. OTObpaXkeHMe Npuema albMaHaxoB

[na 3arpyskun asbmaHaxa Heobxoanumo BbIbpaTb «YCTaHOBKU» — «YCTaHOBKA a/ibmaHaxa GPS»
(Puc. 12).

ML Sanpockl  Komanael  Azelk  Momowes
WETSHOEKS HAYaNEHE NaPaMETRHOE
¥CTaHoEKa NapaneTpos NnopToe R3-232
WCTAHOBKE PEXMMa paboTel NPHEMHHIES
WETSHOEKS NapaMeETPoE ANA PELLEHHMA HIBHMALHMOHHOR 3343494
¥CTAHOBKA TEMNa BBIAAYH BRIXOAHBIX AAHHEL
MepernYEHHE NPOTOKONOE

¥CTAHOEKA anbMaHaxa GPS

¥CTaHoEKa anemanaxa MNOHACC

YCTaHoBKa semepHa GPS

1 WrTaHoBka semeprg MNOHACC
¥CTaHoEKa napaneTpos PRS
B MHIHMTEMCENHIYMTE KA M3 PELEHMA HABHMaLMOHHOA 334344
PaspewnTe)zanpeTnTe MMEA coobuerma
PaspelwmTe/5anpeTHTE BHHapHEE Ccoo0LWEeHHa

Puc. 12. Bbibop «YcTaHOBKa anbmaHaxa GPS»

[anee nossnsetca AONONAHUTENbHAA NaHenb «AnbmaHax GPS» (Puc. 13), roe Heobxoaumo BbibpaThb
dalin anbMmaHaxa Ans 3arpysku B npuemHuK. MNpeanonaraerca, YTo asibMaHax b6bin npeasapuTenbHO
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NPUHAT npuemHukom [leoC-1 M coxpaHeH nporpammoit GeoSDemo® B KopHeBol KaTanor
nporpammbl B nanky «Geostar - Navigation Ltd\GeoSDemo\data\gps».

| KaHane! | Ararparmel | CoofWweH1A | KapTa | Cny>xebHan L

AnbMaHax GPS

©alin | GeoSDemo'data' gps'.gpsall.alm

Puc. 13. MaHenb « AnbmaHax GPS»

Puc. 14 nnntoctpupyet Bbibop Ppaiina anbmaHaxa B nanke «Geostar - Navigation
Ltd\GeoSDemo\data\gps».

Nanka: | ) aps v Q ¥ = -
% HeaasHue AokymeHTEl
= Patioui cTon
hﬁ () Mow noxumerTel
HegasHue ¢ Mol karnbicTep
AR A Duer 35 ()
= <o NokaneHei guck [C:)
L% | Program Files
Patouwid cran |5) Geostar - Mavigation Ltd
I GeoSDemo
| data

I =]
“ee Hoseii Tom (D)
Mo aoryrieeTel | ) DyD-FRAM aerosaa (E)
i CD-amckoeon [F)
s DVD-auckoeoa [G:)

=1

:_!Jl‘g 3J Mokia Phone Brovser

Mo | Ofiwme gokyMEHTE
KamMnETER 1) Mo pokymeHTEI

‘JJ CeTeBoe orpyseHie

@ | S .
- | PyrosoacTen nonbsosarens GeosDemo
Cetesoe T T T TS 2T - OTtrmeHa

Puc. 14. Bbibop dalina anbmanaxa GPS

Mocne sbibopa ¢daiina u Haxkatma KHoNkM «OK» anbmaHaxu 6yayT 3arpykeHbl B NPUEMHUK; aKT
3arpyskn MOXKHO MPOKOHTPOIMPOBATL BO BKAaAKe «CoobweHua» (Puc. 15).

KaHans! | AMarpaMMa | CoobuweHwa | KapTa mipa |

CoofLeHiA [#]Mcate Binary & dain

s

14:09:51 :© message (0xdE):
GPE WZ0 M=D9,4308E-1 ==32,24E5FE-3 A=L 1E3C5E+3 OMEGA 0=-3,720EE-1 4T0=-1,13ZEE-
2 w=1,366ZE+0 OMEGADOT=-2,1375E-9 af0=7,6E94E-5 afl=0,0000E+0 t_oa=405504 =tSw=0000

14:09:E1 : message (Oxd8):
GPS WZ1l M=z, 058ZE+0 e=1, 5510E-Z A=5, 1535E+3 OMEGA 0=-1,38z5E+0 dI0O=-9, 1735E-
3 w=-Z2,5760E+0 OMEGADOT=-5,4003E-2 af0=3,5357E-7 afl=-3,56380E-1Z t_oa=405504 stSw=0000

14:09:51 :© message (0xdE):

GPE WZ2 M=-Z,4810E-1 ==E,Z0Z3E-2 A=E, 1E536E+3 OMEGA 0=-3,1864E-1 d4I0=-
3,109%E-2 w=-1,8983E+0 OMEGADOT=-2,0802E-3 af0=1,94E55E-4 af1=0 0000E+0 t_oa=405504
st3v=0000

Puc. 15. OTob6pakeHue 3arpy3Kkun aibMaHaxa BO BK1aake «CoobweHuna»
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3.4.4 CoxpaHeHue nporpaMMHbIX HacTpoek Bo Flash

Hue onucaHa npoueaypa CoXpaHeHMA MPOrpaMMHbIX HacTpoek Bo Flash namaTn npuemHuKa Ha
npumepe W3MeHeHMA TemMna Bbl4a4yn BbIXOAHbIX JAaHHbIX. [peanonoXxum, MNpuemHuK 6bin
CKOHOUrypMpoBaH Ha Temn Bblgaun 1My, a He06X0AMMO YCTAaHOBUTb TEMN Bblgaum 5.

B nyHKTEe MeHto «YCTaHOBKMU» BbIOpaTh «YCTAaHOBKAa TeMna Bblgauu BbIXO4HbIX AAaHHbIX» U B
A0NONAHUTENbHOW NaHenu Puc. 16 yctaHoBuTb 50, HaxaTb «OK».

TeMn BblAa4YH

5y

Puc. 16. [laHeNb yCTAaHOBKM Temna BblAaumn

Bo Bknagke «CoobweHua» noasutcsa coobueHune (Puc. 17), noarsep:kaatoliee GakT yCTaHOBKM
NpUeMHUKOM Temna Bblgaum 50y,

1d4:12:14 : message (Ox8d4):
TEMII EHTa¥M = 5 Trp

Puc. 17. NMoateeprKaeHne yCTaHOBKM Temna Bblgaum 1My,

[ns coxpaHeHMA HaCTPOMKM HeobxoamMmo B NyHKTe meHto «KomaHAbl» BbibpaTb «CoxpaHeHue
OCHOBHbIX napameTpos Bo Flash» (Puc. 18).

Azeie MoMowe

Janpoc sepckn N
MEpeCTapT NpHEMHKKE
OfHoENEHNE M0

COXPaHEHHE OCHOBHEIX NapaneTpoe g0 Flash

ir

Puc. 18. Bbibop KOMaHAbl COXpPaHEHUS OCHOBHbIX NapameTpos Bo Flash

YcnewHoe coxpaHeHMe NapameTpPoB COMPOBOXKAAETCSA COOTBETCTBYHOLLMM cOObLEeHNEM OT
npuemHuka (Puc. 19).

14:14:51 : message (0xC3) : [lapaweTpm yomeuso CoXpaHeH:

Puc. 19. MoaTBep)KAeHME COXPaHEeHMA OCHOBHbIX NapameTpos Bo Flash

© 000 “Kb «leoCtap HaBurayma» 2010-12-20

35



http://www.geostar-navigation.com/�

WwWw.geostar-navigation.com

3.4.5 YcTpaHeHUe BO3MOXHbIX Npobnem npu nogknoyeHum no USB

3.4.5.1 Mporpamma «He BUAUT» NPUEMHUK

Ecamn nocne nonbITKM NOAKNIOYEHUA K NPUEMHUKY Ha 3KpaHe oTobparkaeTca oKHO «OwmnbKa cBasun»
(Puc. 20), HaxKaTb KHOMKY «OBTOPUTLY; NPOrpamMmma CHOBa aBTOMaTUYECKMN nNponsseseT nomck COM
nopToOB.

Ow4bKa CBAZM

HeTt CcBA3M C NpHEeMHHKOM !
MpoBepbTE NOAHAHKYEHKWE !

MoETOpTE Beixog

Puc. 20. OKHO OWKMBKM CBA3M

Ecnm nocne 3Toro onATb NOABUTCA OKHO OLWMBKM, TO 3aKPbITb NPOrPaMMy, OTKOUYUTb MPUEMHUK OT
USB nopTa, CHATb NUTaHWe € NpUemMHMKa. Yepes HECKONbKO CeKyHA NoAaTb NUTAHUE Ha NPUEMHMUK,
noaKNtouUnTL NpuemHuk K USB MK n BHOBb moBTOpWUTb npoueaypy. Ecam owmnbka He uncyesHer,
MOXeT noTpeboBaTbcs Nepe3anyck onepaunoHHoM cuctemsl MK,

3.4.5.2 Kypcop MbIwwu «ApOXMT» NPU NOAKMIOYEHUU npueMHUKa no USB

Echn cpasy nocne nogkawoveHus npuemHuka K nopty USB MK Habniopaetcs npousBOAbHOE
ABUMKEHME Kypcopa MbIWKM NO MOHMTOPY, TO BEPOATHO npousowna owubka onpegeneHmna USB
OparBepa onepaunoHHoi cuctemolt MK. B asTom ciydae 3aKkpbiTe NPOrpammy, OTKAKUUTL MPUEMHUK
ot USB nopTta, CHATb NuUTaHMe C NpUemMHUKa. Yepe3 HECKONbKO CeKyHA noAaTb nNuUTaHWe Ha
NPUEMHUK, NOAKNIOUNTL NpuemHUK K USB MK. Ecan ownbKa He ncHe3HeT, NpoM3BecTn nepesanyck
onepaunoHHom cuctembl MK 1 nocne 3Toro BHOBb NPOM3BECTU NOAKAOYEHME.

3.4.6 ObHoBneHue NO

Mporpamma GeoSDemo® nos3sonsier npou3BoauTb o0b6HoBAeHMe [10  npuemHuKa Mo
KOMMYHWKALUMOHHOMY NopTy, paboTtatowemy no buHapHOMy NpoToKkony. ITo MoxeT bbiTb Kak USB,
Tak u RS232. [na 3TOro NpMEMHUK [OMKeH ObiTb YCTAaHOBAEH Ha NAaTy KOMMYyTaLMW, Ha Hero
[OMKHO ObITb NOAAHO MWUTAHWE, U AO/MKHA ObITb yCTaHOBAEHa CBA3b Nporpammbl GeoSDemo® c
NPUeMHUKOM No BMHapHOMY NPOTOKOAY.
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B nyHkTe meHio «KomaHgbl» BbibpaTh «O6HOBAEeHMe MO», Npu 3TOM OTKPOETCA AOMNONHUTENBHOE
OKHO AN Bblbopa ¢aiina npowmsku (Puc. 21). ®ain gonxkeH uMeTb pacumpeHune *.bin.

[ @ Crepoms ﬁ
1
@Qv| . « GeoSDemo » data b - |‘¢ | | Mouck 2|

omn
‘ Ynopagounte v  g28 Buget v B Hosan nanka

1 V36 paHHble ccbinkm WM faTa w3me..  Twun Pazmep Knroyeesle..,
/gln

E, JloKyMeHTsl g

|4 HenaBHo M3MEHEHH...

UE;
B =L HE,.'.'I,EEHHE MECTE

A |l Pabouwii cton

| |psgg 1l 123b.bin L

& Kowmnetotep
E Wzobpaxenna

E Mouckn

) OBwme

Mankw A~

n Wma daiina: psgg_1_123b bin A [Bin files (" bin) VI

- [D'nq)blTb IV] [ Omvena ]

Puc. 21. Bbibop darina npowmskm

Ecnn daiin BbibpaH KOPPEKTHO, TO MPUEMHUK ByAeT nepesBeneH B pexxum obHosneHua MO, npouecc
KoToporo byaet oTobpaxKaTbCA Ha 3KpaHe B OTAENbHOM OKHe (Puc. 22).

0O6HoERERKe MO

MoxanyAcTa, NOA0HAMTE, MAET OOHOENEHWME NpOrpaMMHOrD
oOECHEYEHMA NpMEMHILKE ... 17 %

(T )

Puc. 22. OTo6parkeHne npouecca obHosneHuA MO

Ecnu BbIbpaH Henoaxoaawmii dpann, To noABUTCA cooblueHne 06 owmnbke (Puc. 23).

ObHoEnenwe MO

310 AN MCMOpYeH MK HE NOAXOAMT 40A OOHOENEHMA |
BribepiTe 4pyroi daain,

Puc. 23. CoobuieHune 06 owmnbKe B dpaine NpoLnBKM
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Ecnm B npouecce obHoBNEeHMA Npou3oLlia owmnbKa, To noasaserca coobuieHne o6 owmbke (Puc.
24).

O6HoEREeHWe Mo

Mpok=owna oMbk |
OTKNHIYATE MMTAHME MPHEMHMES 1 HAHMTE KHOMKY OH,

Puc. 24. CoobuleHme 06 owwnbke B npouecce obHosneHus MO

B pe3synbraTte ycnewHoro 3aBepleHns obHoBAeHUs oTobpasunTca cneaytoulee coobuieHume (Puc. 25).

DOHoEREeHWe MO

OAHOENEHME nparparrHoro obecreYeHMA FAEEQLLIEHO YEMeLwHO,

OTENYMTE MATAHME MPMEMHLES 1M HSHMATE KHOMKY O,

Puc. 25. CoobuieHne o6 ycnelwHom 3aBepLueHnn obHosneHus MO

Mocne 3Toro HEOHX04MMO OTKAKOYUTL MUTAHWE NPUEMHUMKA U HaxKaTb «OK», nocne aToro
Nporpamma 3aKpoeTcsa aBTomaTnyecku. JanbHenwasn pabota c nporpammon 1 NPUEMHUKOM
npou3BoanTcA B 06bIMHOM MopAAKe.
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2. TeXHUYeCKoe 0bcnyxuBaHue

MpuemHUK He TpebyeT TexHU4ecKoro obcnyxmBaHua. lNposepKa paboTocnocobHocTM Nepes,

YCTAaHOBKOM B annapaTypy noTpebutenen npomMsBoanTCA No METOAMKE, U3/IOKEHHOM B N. 3.4.2
HaCTOALLLEro AOKYMEHTa.
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5. TeKYLUN PEMOHT

MPUEMHUK He TpebyeT TeKyLLLEero peMoHTa Npu cobatoAeHUM NPABUA SKCNAyaTaLMn, U3/OXKEHHbIX B
HacTosawem P2, npu cobnoaeHnn TpeboBaHMI K YCIOBUAM IKCNAyaTaLMW, XPaHEHUA U
TPaHCNOPTUPOBAHMUA.

MpY BO3HUKHOBEHWKN OTKA30B NPUEMHMUK A0/1XKeH bbiTb BO3BpaLleH Ha NpeanpuATUe-U3rotoBuTe b
ONA NoCneayoLLEero peMoHTa.
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6. [paHCMOPTMPOBaHKUE N XpaHeHne

YnakoBaHHble KOMMNIEKTbl MPUEMHMKA MOTYT TPAHCNOPTUPOBATLCA BCEMU BUAAMM TPAHCNOPTa
Ha paccTtosaHus Ao 20000 km 6e3 orpaHMyYeHmMa CKOpoCcTK Npu TemnepaTtypax ot -40°C go +85°C
NPW 1X 3aLLMTe OT NPAMOrO BO34eNCTBMA aTMOCHEPHbIX 0CAZKOB U MEXAHUYECKMUX NOBPEKAEHNN
no npaBuaam, cooteeTcTaytowmm TpebosaHnam FOCT 23088.

CpOK XpaHeHMa NpMEeMHMKA B YNaKOBKE B OTaMN/IMBAaEMbIX XPaHUAMLLAX C PErYANPYEMbIMU
TemnepaTypoi oKkpyrKatowei cpeapl ot + 5 a0 + 35°C n oTHOCUTENBHOM BIAXKHOCTbIO BO34yXa A0
80% npu Temnepatype + 25°C - He meHee 10 ner.
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7. Mpunoxexue A. Onucanve GuUHapHoro
npoTOKONa

7.1. BbIXogHbIE coobLeHus

7.1.1 ®opmaTt coobLieHUN

“p”.8 “S”:8 “G”:8 “G”:8 <ncmd:16> <ndat:16> <dat1:32, ..., datN:32> <cs:32>
e “PSGG”: npeambyna naketa (32 6uta)
e <ncmd>: Homep naketa (16 6umT)
e <ndat>: KonnMyecTBO 32-TV pPaspALHbIX CNOB AAHHbIX COAEPMKATENBbHOMN YacTu nakeTa (16 6mT)

e <datl, dat2, ..., datN>: cogepkaTenbHana YacTb coobuieHma (32-x GUTHbIE C10BA); KOIMYECTBO
AaHHbIX COOTBETCTBYET NapameTpy <ndat>

® <CS>: KOHTpO/AbHasA cymma (32 6uTa), BbluMCASETCA MeToA0M «UcKAtoYatowero NU» no
BCEM NONAM NaKeTa, NPeAcTaBAeHHbIM B BUAE 32-X BUTHbIX CNOB.

B Tabnunue 8 npnBeaeHo onnucaHMe TUNOB AaHHbIX.

Tabnnua 8. Ucnonbayemble TUMbl AAHHbIX

crnosax)

byte Be33HakoBbIit 8-My GUTHBIN LEENOYNCIIEHHBIN 1/4

short 3HakoBbI 16-T1 BUTHBIN LIENOYNCNEHHDI 112

u_short  Be33HakoBbIN 16-Ti BUTHbIN LIENOYNCTIEHHbIN 112
int 3HaKoBbI 32-X BUTHBIN LEeNOYMCIEeHHbIN 1
u_int Be33HakoBbIi 32-X BUTHbIN LLENOYUCIEHHBIN 1
float 3HaKoBbI 32-X BUTHbIN BELLECTBEHHbIN 1
double  3HaKoBbIN 64-X GUTHbI BELLECTBEHHbIN 2

Cnu1Ccok BbIXOAHbIX cO0bLLEHMI NpuBeaeH B Tabauue 4.

7.1.2 Maket «0x10». U3ameputenbHas nHopmauus KaHanos

Konunyectso cnoBs AaHHbIX B nakete: 4 + 8*NSat.
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Temn Bblgaun: 1 uan 5 pas B cekyHAy B COOTBETCTBMM C TEMMNOM BblAauYM BbIXOAHbIX AaHHbIX.

En.

CnoBo Tun MapameTtp
nsmep.
1,2 double c Bpemsa UTC B cekyHaax, npowegiuee ¢ 004 00muH 00c 1
saHeapsa 2008r.
3 int Peseps
. Konunyectso KA, no KoTopbiM nepefaercsa nameputernbHas
4 int
nHdopmaums (NSat)
5..12 structure [aHHble nameputensHon nHdopmaumm ansa 1-ro KA
13...20 structure [aHHble nameputensHon nHdopmauum ansa 2-ro KA
-3+8*NSat .
 4+8*NSat structure [aHHble nuameputensHon nHdopmarmm ans NSat-ro KA

CTPYKTypa AaHHbIX U3MepUTENbHOM MHPOPMaLmK (structure):

En.

CnoBo Tun MapameTp
nsmep.
1 int WaeHTudukaTop kaHana (CM. Huxe)
2 (1Cg36$|”:)”e short pag Yron mecta (ueHa mnagwero paspsiga 0.001pan)
2
(mMnagwue short pag A3nmyT (ueHa mnagwero paspsga 0.001pag)
16 6uT)
3,4 double M lMNceBOooganbHOCTL
56 double m/c NceBooCcKoOpOCTb
7,8 double pag  ®a3sa Hecywen”
lNpumeyaHus:

1. HepoctynHo B leoC-1

NpeHTnduMKaTop KaHana (3aeckb u ganee):

Butbl MapameTp
31...16 Crapwue 16 6uT cnoBa COCTOsIHMSA KaHana

15...11 Homep kaHana npuemHuka (0...23)

MOHACC: Homep YacToTHOM nNuTepsl (-7 ... +12) B 4ONOMHUTENBHOM Kofae
GPS: Homep koga lNonga (PRN No.) munyc 1 (0...31)

Homep cuctemHom toukn KA:

4...0 1...24 pna MOHACC

1...32 gna GPS. [ina GPS kop «0» cooTBeTCTBYET TOUke 32

10...5
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CnoBO COCTOAHUA KaHana (3aeck n aanee):

Butbl MapameTp

15:0 OTnago4Hble gaHHble

YpoBeHb Lwyma:
00 — Hopma
10 — HmXe nopora
11 — BbILWe Nnopora
Hannuyme moLHOCTU curHana:
18 0 — Het
1-na
MpusHak 3axeata GAMNY n CCS:
19 0 — HeT 3axBaTa
1 — ecTb 3axBaTr
YcTaHoBneHa kagpoBasi CUHXPOHU3aLNS:
20 0 — Het
1-pa
BblgeneHo 3HayeHne BpeMeHu N3 nHpopmaumm:
21 0 — HeT
1-pa
IMpu3Hak 4OCTOBEPHOCTUN HaBUIALUMOHHOIO Kagpa:
22 0 — HeT
1-pa
Mpun3Hak 4OCTOBEPHOCTU onpedeneHuns rpaHuL, CUMBOJSIOB:
23 0 — Het
1-na
OueHka ypoBHsi curHana ans ®AMY:
00 — cunbHbIN
25:24 01 — BbllWe cpegHero
10 — Hwxe cpeaHero
11 — cnabbin
MpusHak BbligeneHuns acphemepua:
26 0 — achemepunabl He BblaeneHbl
1 — acbemepuabl BbigENEHDI
MpusHak ncnonb3oaHusa KA B H3:
27 0 — He ncnonb3yeTcA
1 — ncnone3yetcs

17:16

28 Peseps
29 Peseps
Twvin HaBUraLuMOHHOW CUCTEMBI:
30 0 -TMOHACC
1-GPS
31 Peseps

7.1.3 MakeT «0x11». CTpoka HaBuraumoHHoro kagpa GPS

KonunyecTtso cnoB gaHHbIX B NaKkeTe: 12.
Temn Bblgaumn: 1 pas B 6 CEKYHA KaxKAbIM KaHaNOM, KOTOPbI OCYLLECTBAAET cnexeHune 3a KA GPS.
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En.

uamep. MapameTp

CnoBo Tun

1 u_int WpaeHTudukartop kaHana (7.1.2)

Koa BpemMeHuW, COOTBETCTBYIOLLUIA Ha4any CTPOKM
2 u_int HaBMrauMoOHHOrO Kagpa OT Havana cyTok. LileHa mnagwero
paspsaga 1/200c
Cnoso #1 (mnagwue 30 6uT).

3 u_int Ecnn KX B Hopme, To 6uThl, cootBeTcTBYOWME KX, paBHbl 0
4 u_int CnoBo #2
12 u_int Cnoeo #10

7.1.4 Maket «0x12». CTpoka HaBurauuoHHoro kagpa MNOHACC

KonmyecTtso cnoB AaHHbIX: 8.
Temn Bblgaun: 1 pas B 2 CEKYHAbI KaXKAbIM KaHa/IOM, KOTOPbI OCYLLECTBAAET cnexkeHue 3a KA
MOHACC.

En.

uamep. MapameTp

CnoBo Tun

1 u_int WaeHTudukartop kaHana (7.1.2)

Koa BpemMeHMW, COOTBETCTBYHOLLUIA Ha4any CTPOKM
2 u_int HaBUrauMOHHOIO Kagpa OT Havana cyTok. LleHa mnaglero
paspsaga 1/200c

3 u_int UHdopmaLMoHHble cumBonbl (6utkl 85...54)

4 u_int MHdopmaLMoHHble cumBonbl (butel 53...22)

MHdopmaLMoHHble cumBonbl (butel 21...1, nepegatoTcs B
5 u_int cTapwmx 21-m paspsge). B mnagwmx 11-tu paspsigax
nepegnaetcs 0.

6 u_int Pesynbrat npoepkn KX (0 — olwunbok HeT)
7 u_int Howmep cTpoku B cynepkagpe (1...75)
8 u_int Kon MmeTku BpemeHu

7.1.5 Maket «0x13». MeoueHTpUYECKME KOOPANHATDI

Konunyecrtso cnos gaHHbIX: 32.
Temn Bblgayun: 1 nam 5 pas B cekyHAy B COOTBETCTBMU C TEMMOM Bbla4M BbIXOAHbIX AAHHbIX.
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Cnoso Tun usfntp. MapameTtp
1,2 double M KoopawnHaTtsl nonb3osatens B WGS-84, koopanHata X
3,4 double M KoopawnHaTtsl nonb3osatens B WGS-84, koopanHata Y
56 double M KoopanHatbl nonb3oBartens B WGS-84, koopanHata Z
7,8 double M Cpeur LB npuemHuka otHocuTensHo LB GPS
9,10 double m/c CocTaBnsioLlas BEKTopa CKOPOCTU nosb3oBaTens no X
11,12 double m/c CocraBnsawowasn BeKTopa CKOpoCcTu nonb3oBatens no 'Y
13,14 double m/c CocraBnsiowas BeKTopa CKOpOCTM Nosb3oBaTtens no Z
15,16 double m/c CkopocTb yxoga LB npnemnuka
17,18 double CocraBnstowas ¢akropa PDOP no koopguHaTte X
19, 20 double Cocraensatowasn gaktopa PDOP no koopaunHate Y
21,22 double Cocraenstowasn daktopa PDOP no koopanHate Z
23,24 double TDOP
25, 26 double M Cpeur LB npuemHuka otHocuTensHo LB MOHACC
27,28 double M OueHKa TOYHOCTU MeCcTooNpeaeneHus
29, 30 double c Bpemsa GPS
31, 32 double c Bpema MIOHACC

7.1.6 Maket «0x20». Meorpaduyeckme KOOPANHATDI

Konunuectso cnos gaHHbIX: 34.
Temn Bblgayun: 1 nam 5 pas B cekyHAy B COOTBETCTBMU C TEMMOM Bbla4M BbIXOAHbIX AAHHbIX.

CnoBo Tun Ea. MapameTp
n3mep.
1,2 double c Bpemsa UTC B cekyHaax, npowegiuee ¢ 004 00muH 00c 1
sHBaps 2008r.
3,4 double pag LnpoTta
56 double pag JonroTta
7,8 double M BbicoTa Hag annunconaom
9,10 double M OTKnoHeHWe annuncouaa oT reomaa
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11 int Konuuyecteo KA B pelueHun
12 int Peseps
13,14 double GDOP
15,16 double PDOP
17,18 double TDOP
19, 20 double HDOP
21,22 double VDOP
23,24 double m/c CrnaxeHHas ckopocTb yxoaa LB npuemHuka
25, 26 double M CrnaxeHHbin casur LB npuemHuka otHocutenbHo LB GPS
CrnaxeHHbin casur LB npueMHuka oTHocuTensbHo LB
27,28 double M MMOHACC
dnar goctoBepHoCTU peLueHus H3:
29 int 0 — pelueHne JOCTOBEPHO
MHa4e — peLleHne HegOCTOBEPHO
30 int Peseps
31, 32 double m/c MnaHoBasa ckopocTb
33,34 double pag Kypc

7.1.7 MakeT «0x21». Tekywan TenemeTpua npuemMHuKa

KonunyecTtso €/n10B gaHHbIX: 3.
Temn Bblgauun: 1 pas B ceKyHAy.

En.

CnoBo Tun MapameTp
nu3mep.
1 u_int CnoBo COCTOSAHMSI NPUEMHUKA
2 u_int c Bpemsa npnemHuka nocne nepecrapta
3 (cTapuwme u_short Konuuectso KA B cnexeHuu
16 6uT)
3
(Mnagwwue u_short Konuuectso KA B peLueHun
16 6uT)

CnoBo cocTosiHMA NPUeMHUKa (3aecb 1 aanee):

Buthbl MapameTp

0 Peseps
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10

11

13:12

14

15

16

17

18

19

20

21

22

23

Peseps

MpusHak peweHns H3:

0 — HeT peLueHns

1 — ecTb pelwieHune

MpusHak pelleHns B pexnme 2D:

0-3D
1-2D
Peseps

Mpr3Hak ncnonb3oBaHUs CoOBMELLLEHHOro co3e3ans KA npu peweHmm H3:
0 — HeT
1-pa

Peseps

Peseps

HocTyneH anbmaHax:
0 — Het
1-na

Peseps

dnar gocToBepHOCTM METKM BpeMeHu (1PPS):

0 — MeTKka BpeMeHU HeaoCToBEpHa (He ynpaensieTcs)

1 — meTKka BpeMeHM aocToBepHa (dopmupyeTca no peweHmo H3)
BO3MOXHOCTb MCNOMb30BaHUSA KCTPaNONALUN HABUrALMOHHbBIX ONpeaeneHun:
0 — HeT

1-pa

Tvn pewweHmnsa HS:

0 — cCOBMELLIEHHbIN

1 — Tonbko GPS

2 — 1onbko MOHACC

PaspelueHue ncnonb3oBaHus pexuma 2D:

0 — Het

1-na

Pexxvm prkcmpoBaHHbIX KOOpAUHAT:

0 — Het

1-pa

PaspelueHune sKkCcTpanonauumn HaBUrabuMoHHbIX U3SMEPEHUNA:
0 — HeT

1-pa

Peseps

PaspelueHne ncnonb3oBaHnsa AnHaMmM4yeckoro unesrpa:
0 — Het

1-na

Peseps

Temn BblAauM BbIXOAHbIX AaHHbIX:

0-5Iy

1-1ly

Peseps

TenemeTpusi HaNPSHXEHUSA NMUTAHUSA aHTEHHBbI:
0 — He Hopma

1 — Hopma

TenemeTpus cnHTE3aTopa 4acToTbl:

0 — He HopMma
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24

25

26

27

29:28

30

31

1 - Hopma

Mpur3sHak BblgauM KoopanHAT No pesynsrataM 3KCTpanonaumm:
0 — HeT
1-na

Peseps

MpusHak pelwweHns H3 ¢ ncnonb3oBaHMEM gMHaMU4ecKoro omnerpa:
0 — douneTp He ncnonb3yeTcs

1 — uneTp Mcnonb3yeTcs
VaeHTudukaTop Tvna npuemHuKa:
0-Teoc-1

1-Teoc-1M

Pexxvm paboTbl npueMHuKa:

0 — wraTHbIN

1 — TecToBbI

2 — obHoBneHune MO

AnnapatHas koHdurypaumsa NMopta #0:

0 - RS232
1-USB
Peseps

7.1.8 Maket «0x22». Bugumbie KA

Konnuectso cnoB aaHHbix: 1 + 3*NSat.

Temn Bblgaumn: 1 pas B cekyHAy.

CnoBo

1

2.4

-1+3*NSat
...1+3*NSat

Tun Ea. MapameTp
nu3mep.
. KonnyecTBo cnyTHMKOB, MO KOTOPbIM NepegaeTcs
Int
nHpopmaums (NSat)
structure CtpykTypa aaHHbix anga 1-ro KA B 30He BUAMMOCTH
structure CtpykTypa gaHHbix ang NSat-ro KA B 30He BUOMMOCTU

CTpyKTypa AaHHbIx ana KA B 30He BuaAMMOCTH (structure):

CnoBo

1

2 (cTapwwue
16 6uT)

2
(mnagwwe
16 6uT)

3 (cTapume
16 6uT)

Tun VI3EMtp. MapameTp
int WaoeHTndukartop kaHana (7.1.2)
short pag Yron mecta (ueHa mnagwero paspsiga 0,001pan)
short pag AsnmyT (ueHa mnagwero paspsga 0,001pan)
short nblru OTHoweHue curHan/wym (ueHa mnaguero paspsga 0,1abMy)
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3 Homep kaHana npuemMHuka, Haxogswerocs B criexeHun 3a KA
(Mnagwwue short (0...23). Ecnu KA He B cnexeHnu, To nepeaaeTcs Kog
16 6uT) «OXFFFF»

7.1.9 Maket «0x3E». [akeT N0 BKNHOYEHMIO NPUEMHUKA

KonnyecTtsBo cnoB gaHHbIX: 3.
MakeT popmmpyeTcs ogHOKPATHO Yepes 2 CEeKYHAbl NOC/e BKAOYEHMA NPUEMHMKA.

En.
n3mep.

CnoBo Tvn MapameTtp

KoHTponb uenoctHocTun pesepsHoro O3Y. lNepenaetcs
1 u_int KonmnyecTtBo cHbonHbIx 6r1okoB nocne TecTupoBaHud. Ecnu 0, To
cboriHbIx BnokoB B O3Y HeT

Kog BpemeHu UTC, cuntaHHbin u3 pesepsHoro O3Y. Ecnn 0, 10

2 u_int Bpemsi B O3Y He coxpaHeHo
3 uint Kog BpemeHn UTC, cYMTaHHbIN U3 YacoB pearibHOro BpeMeHu
- npnemMHunKa
7.1.10 MakeT «0x3F». OwnbKa npn npueme AaHHbIX

KonmyecTtBo cnoB AaHHbIX: 2.
MakeT popmupyeTcsa No mepe HeobxoaUMOCTH.

En.
nsmep.

CnoBo Tun MapameTp

1 u_int Homep naketa, KOTOpPbIN Bbi3Ban OLLNGKY

MprynHa ownbKu:
1 — HeBepHasi KOHTPONbHasA cymma
2 u_int 2 — HEBepHOE KOSNMMYECTBO AaHHbIX
3 — HegoMyCcTMMbIN HOMEp nakeTa
4 — HegoNyCTUMOE 3Ha4YeHne napameTpa

7.1.11 MakeT «0x40». OTBeT Ha yCTaHOBKY HayanbHbIX NapaMeTpoB

Konunyecrtso cnos gaHHbIx: 12.
MNakeT popmupyeTca B OTBET Ha NosiyyeHne naketa «0x40».

Cnoso Tun Ea. MapameTtp
nsmep.
1 uint c Bpemsa UTC B cekyHaax, npowegwee ¢ 004 00muH 00c 1

saHBap4a 2008r. LleHa mnagwero paspsga 1c
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2 int c CoBur MecTHOro BpemMeHu oTHocuTensHo UTC
3,4 double M KoopanHatsl nonb3oBatens B WGS-84, koopanHata X
5,6 double M KoopawnHaTtsl nonb3osatens B WGS-84, koopanHata Y
7,8 double M KoopanHatbl nonb3oBartens B WGS-84, koopanHata Z

Kopg ckopoctu yxoga LLUB npnemHuka. LleHa mnaglwero

9 int paspsga 0,1m/c
10 int Peseps
11,12 double M Capur LWUB MOHACC oTtHocuTtenbHo WB GPS
7.1.12 MakeT «0x41». OTBeT Ha yCTaHOBKY napameTpoB NOpToB RS232

KonnyecTtBo €/10B AaHHbIX: 4.
MNakeT popmupyeTca B OTBET Ha NoJsiyyeHue nakeTa «0x41».

CnoBo Tun Ea. MapameTp
n3mep.

Homep noprta:

1 u_int 0 - Mopr #0
1 —lopt #1
CkopocTb obmeHa:
0 —48006ut/c
1 -96006wuTt/c
2 —192006wuT/c

] 3 —384006uTt/c
2 u_int

4 — 576006uT/Cc

5 —1152006uT/c

6 — 2304006uT/Cc

7 — 4608000uT/C

8 — 9216006uT/Cc

KonnyectBo cTOnoBbIX 6UT:

3 u_int 0 — 1 cTonosbIn 6UT

1 — 2 cTonoBbIx 6uta
dopmmpoBaHMe G1Ta YETHOCTH:
0 — He cbopmupyeTcs

1 — popmupyeTcs Kak BUT YETHOCTH

4 u_int 2 — hopmUpyeTcs Kak BUT HEYETHOCTY
3 —Bcerga 0
4 —Bcerga 1
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7.1.13 MakeT «0x42». OTBET Ha YyCTaHOBKY pexuma paboTbl NpMeMHUKa

KonunyecTtso €n10B gaHHbIX: 3.
MakeT dopmupyeTca B OTBET Ha NoayyYeHMe naketa «0x42».

En.

uamep. MapameTp

CnoBo Tun

PaspelueHue ncnonb3oBaHus pexuma 2D:
1 u_int 0 — pexum 2D He paspelleH
1 — pexxum 2D paspeLueH
Pexum paborbi:
0 — COBMeELLIEHHbIN

2 u_int 1 - Tonbko GPS
2 — toneko MTOHACC
Pexxvm prkcmpoBaHHbIX KOOpAUHAT:
3 u int 0 — KoopauHaTbl He 3ahUKCUPOBaHbI
- 1- KoopAunHaTbl Sad)MKCMDOBaHbI; onpenendarTcAa TOJ1bKO
cOBur N CKOpPOCTb yxoaa B npunemMHuKa
7.1.14 MakeT «0x43». OTBET Ha yCTaHOBKY napameTpoB Ana pelweHua H3

KonunyecTtBo €/10B AaHHbIX: 5.
MNakeT popmupyeTca B OTBET Ha NosiyyeHue naketa «0x43».

En.

CnoBo Tun MapameTtp
nsmep.
1 u_int Macka GDOP. LleHa mnagwero paspsga 1e-1
2 u_int rpag Macka yrna mecta
3 U int c MpoOoOMmKUTENBHOCTL 3KCTPaNONALMN HaBUrALMOHHBIX

onpeaeneHnin. inanasoH 1...5¢

PaspelueHune skcTpanonauum HaBuUraumMoHHbIX onpeaeneHun:
4 u_int 0 — aKcTpanonsums He paspeLueHa

1 — akcTpanonsaunsa paspeLleHa

PaspelueHne ncnonb3oBaHns AnHaMM4Yeckoro unerpa:
5 u_int 0 — He paspeLleHo

1 — paspeLleHo

7.1.15 MakeT «0x44». OTBeT Ha yCTaHOBKY TeMna BblAa4n BbIXOAHbIX
AaHHbIX

KonunyecTtso cnoB gaHHbIX: 1.
MakeT popmupyeTca B OTBET Ha NosiyyeHne nakeTa «0x44».
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Cnoso Tun EA. MapameTtp
usmep.
TeMn BblAauu BbIXOOHbIX AaHHBIX™:
1 u_int 0-5y
1-1lu.
lMpumeyaHus:

1. YcraHoBKa Temna Bblgauu 50, He meeT AeicTBMA A1a BapraHTa MCNOAHEHUA MPUEMHMKA «E»

7.1.16 MakeT «0x46». OTBET Ha yCTaHOBKY COOTBETCTBUSI MPOTOKONOB
KOMMYHMWKaLMOHHbLIM NOpTam

KonunyecTtso €noB gaHHbIX: 1.
MakeT dopmupyeTca B OTBET Ha NoAyyYeHMe naketa «0x46».

Cnoso Tun EA. MapameTtp
n3smep.
YcTaHOBKa COOTBETCTBUSI Tunma MpOTOKONa Homepy nopta
1 U int NpUeMHUKa: §
- 0 — MopT #0: GuHapHbIN NpoTokon; MNopT #1: NMEA
1 —Mopt #0: NMEA, lNMopT #1: GUHapHLIN NPOTOKON
7.1.17 MakeT «0x48». OTBeT Ha ycTaHOBKY anbmaHaxa GPS

Konunuectso cnos gaHHbIx: 20.
MakeT dopmunpyeTca B OTBET Ha NoayyYeHMe naketa «0x48».

En.

CnoBo Tvn MapameTtp
usmep.
1,2 double nonykpyr  CpenHas aHomanus (Mo)
3,4 double OKCLEHTPUCUTET €
56 double M KopeHb 13 6onbLuoii nomnyocy ( VA )
HonroTa Bocxoasuero y3na Ha 00400mnHOOC 6a3oBon aatsl
7,8 double nonykpyr
()
9,10 double nonykpyr ~ Yron HaknoHeHus opbutsi (io)
11,12 double nonykpyr =~ AprymeHT nepurest (w)
13,14 double ”oniprr/ CKOpOCTb U3MEHEHNS1 BOCXOASLLEro y3ra opbuTsl (é)
15, 16 double c KoathuumneHT a;o nonpaBo4HOro MHOro4YsIeHa yxoda 4acos
17, 18 double clc KoadhdpuumneHT a;; nonpaBo4yHOro MHOrovrieHa yxoaa 4acos
19 - c HavanbHbI MOMEHT BpeMeHU anbMaHaxa, paspsigbl 21:0 (tea)

Homep Hepenu anbmaHaxa, paspsagsl 31:22
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20
(cTapwume short MpusHak «3g0poBbsi» KA
16 6uT)
20
(Mnagwwe u_short Howmep cuctemnon toukm KA (PRN No.)
16 6uT)

7.1.18 MakeT «0x49». OTBeT Ha ycTaHOBKY anbmaHaxa NMIOHACC

Konunuectso cnos gaHHbIX: 18.
MakeT dopmupyeTca B OTBET Ha NonyyYeHue naketa «0x49».

En.

Cnoso Tun uamep. MapameTtp
1,2 double AkcueHTpUcUTET (£,)
3,4 double  c/Butok®  CkopocTb MaMeHeHusi apakoHndeckoro nepuopa (1.
5,6 double  rnonyumkn AprymeHT nepuresi op6uthbl (®,")
MonpaBka k cpegHeMy 3Ha4YeH o ApakoHUYECKOro nepuoaa
7,8 double c/BUTOK A
(AT.)
Bpems npoxoxaeHns nepBoro BOCXOASALLErO y3na opouthbl
9,10 double c A
(tkn )
11,12 double nonyunkn  [JonroTa Nepeoro BOCXOASALLETO y3na opbuTsl (A,")
13,14 double nonyunkn  [lonpaBka K CPeAHEMY 3HaYEHUIO HaKMOHeHUst opBuTbI (Ai,)
15,16 double c Mpy6bint casur BLUB otHocuTenbHo CLLB (t,%)
17
(ctapwwe u_short cytkm | [leHb, Ha KOTOpbIV NepeaaeTcs anbmaHax (N%
16 ouT)
17
(mnagwwe u_short Homep cuctemHoi Toukn KA (n)
16 ouT)
18
(ctapume short Howmep yactoTtHon nutepsbl KA
16 ouT)
18 MpusHak C," (64T 15), Moandukaumsa cnyTHuka M, (61Tl 0 1
(Mnagwwue u_short 1
16 6uT) )

7.1.19 MakeT «0x4A». OTBeT Ha ycTaHOBKY 3chemepup GPS

KonnyectBo cnos AaHHbIX: 45.
MakeT dopmupyeTca B OTBET Ha NonydYeHue naketa «Ox4A».
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En.

namep. MapameTp

CnoBo Tun

Bpems n gata npuema acpemepug no yacam peanbHOro
1 int c BpeMeHu npuemHuka. 3a «0» npmHaTo UTC 004 00muH 00c 1
sHBapsa 2008r.

2 int MapameTp IODE
3,4 double nonykpyr ~ CpenHas aHomanus (Mo)
nonyKpyr/ CpegHss guHaMmmnyeckas pasHOCTb C PACYETHBIMW 3HAYEHNSMU
56 double o (An)
7,8 double OkcueHTpucuTeT (€)
9,10 double m*? KopeHb 13 6onbLuoi nonyocw ( JA )
11 12 doubl HonroTa Bocxoasuero y3na Ha 00400mnHOOC 6a3oBon aatsl
, ouble nonykpyr Qo)
13, 14 double nonykpyr ~ Yromn HaknoHeHms opbutsi (io)
15, 16 double nonykpyr =~ AprymeHT nepures (w)
17,18 double "onﬁprr/ CKOpOCTb U3MEHeHNs1 BOCXOAsLLEro y3na opbuTsl (é)
19, 20 double "0”3;prr/ KoadhpnLmeHT HaknoHerns opbutsl (IDOT)
AMMAMTYga KOCMHYCHOTO rapMOHUYECKOro MONPaBOYHOro
21,22 double Pan urnieHa K aprymeHTy wmpoTbl (Cuc)
AMMMTYOa CUHYCHOTO rapMOHMYECKOIO MOMNPaBOYHOMO YNieHa K
23,24 double Pan aprymeHTy wmnpoThbl (Cus)
AMMIAMTYga KOCMHYCHOTO rapMOHUYECKOro MONPaBOYHOro
25,26 double M uneHa k paguycy opouTtbl (Crc)
AMMMTYOa CUHYCHOTO rapMOHMYECKOIO MOMNPaBOYHOMO YSeHa K
27,28 double M paguycy opbuthbl (Crs)
AMMIAMTYga KOCMHYCHOTO rapMOHUYECKOro MONPaBOYHOIo
29,30 double pan uneHa Kk yrny HakrnoHeHus (Cic)
AMMMTYOA CUHYCHOIO rapMOHMYECKOIO MOMNPaBOYHOMO YSeHa K
31,32 double Pan yrny HaknoHeHus (Cis)
33 int c HavanbHbIn MOMEHT BpeMeHn acpemepug (toe)
34 int c Clock data reference time (toc)
35
(cTapwwme short CodelL2
16 ouT)
35
(Mnagwwue short Hegena  WeekN
16 6uT)
36
(ctapLumne short Svaccuracy
16 6uT)
36
(Mnagwwue short IODC
16 ouT)
37, 38 double C TGD
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39, 40 double clc? KoadhduumneHT as, nonpaBovyHOro MHOrovrieHa yxoaa 4acos
41, 42 double clc KoadhdpuumneHT a;; nonpaBovyHOro MHOrovrieHa yxoaa 4acos
43, 44 double c KoadhdpuumneHT aso NonpaBovyHOro MHOro4rieHa yxoaa 4acos
45
(cTapwume short Mpn3Hak «340pOBbsS» CMYTHMKA
16 ouT)
45
(mnagwue short Homep cuctemHon Toukm KA (PRN No.)
16 ouT)

7.1.20 MakeT «0x4B». OTBeT Ha ycTaHoBKY 3acpemepua MNOHACC

Konunyecrtso cnos gaHHbIX: 32.
MakeT dopmupyeTcs B OTBET Ha NosiydeHMe nakeTa «0x4B».

En.

namep. MapameTp

CnoBo Tun

Bpems n nata npuema agemepug no Yacam peanbHoro
1 int BpeMeHu npuemHuka. 3a «0» npmHaTo UTC 004 00muH 00c 1
sHBapsa 2008r.

2 int MUH Bpewms, Ha koTopoe nocumTaHbl adhemepugsl (t,)

3,4 double KM KoopaunHata X KA Ha MOMEHT ty, (X, (t))

5,6 double KM KoopauHata Y KA Ha MOMEeHT ty, (Y, (tp))

7,8 double KM KoopauHata Z KA Ha MOMeHT t, (z, (tp))

9,10 double Kkm/c CkopocTb KA no ocu X Ha MOMEHT t;, (% (ts))
11,12 double KM/C  CiopocTs KA o ocu Y Ha momeT t, (Va (o))
13,14 double KM/C  CkopocTb KA no ocv Z Ha MOMEHT t;, (2 [t}
15,16 double km/c’>  Yckopeue KA 1o ocu X Ha MOMEHT t, (Xq (o))
17,18 double KM/C®  YckopeHue KA No och Y Ha MOMEHT t, (o (o))
19,20 double kM/c®  Yekoperme KA o ocn Z Ha MomenT t, (21 (o))
21,22 double OTHOCUTENbHOE OTKMOHEHUE HecyLen YacToTbl (Y, (ty))
23,24 double c Cagur BLUB otHocuTensHo CLUB (t,(ty))
25, 26 double c Casur CLUB otHocutensHo UTC(SU) (to)
27, 28 double c PacxoxgeHnune CLUB u LB GPS (tgps)

(CTaZpgmme double CYTKM BosapacT achemepugHon nHdopmaumm (Ena)
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16 ouT)
29
(Mnagwwue double CYTKM Bo3pacTt 4acToTHO-BpeEMEHHbIX MONpPaBok (EnT)
16 6uT)
30
(ctapLumne int dakTop To4YHOCTUN namepeHun (Fr)
16 6uT)
30 ) O606LLeHHbIN HoMep YeTbipexneTns u cytok 1461*N, + (N —
(mnagwme int CYTKM 1)
16 ouT)
31
(cTapwume short CYTKM Homep cyToK, Ha KoTopble nepegaeTcs anbmaHax (NA)
16 ouT)
31
(mnagwue short Homep cuctemHom Toukm KA (n)
16 ouT)
Mpu3Hak HeQoOCTOBEPHOCTM Kaapa:
// 6ut 0 - |, n3 cTpokm 2 AN
// 6ut 1 - |, n3 ctpokn 3 AN
[/ 6ut 2 - |, n3 ctpokn 5 AN
32 [/l éut 4 - |, n3 ctpokmn 7 AC
(cTapLumne short /1 6uT 5 - |, n3 ctpokn 9 AC
16 6uT) /1 6uT 6 - |, n3 cTpokn 11 AC
[/ ont 7 - |, n3 ctpokn 13 AC
// 6ut 8 - |, n3 ctpokn 15 AC
// 61T 9 - NHBEPCHOE 3HaYeHne C." ans KA us
anbmaHaxa
Opyrve npusHaku KA:
I/ 6utbl 1:0 - npusHak P1
I/ BuTbl 3:2 - npusHak Bn
32 /1 6uT 4 - npusHak P2
(mnagLwve short // 6uT 5 - npusHak P3
16 6uT) // 6UTbI 7:6 - npuaHak P
// 6uT 8 - NnpusHak P4
// ©nTbl 11:9 - npmsHak OH&m
/] 6yl 13:12 - npusHak M
7.1.21 MakeT «0x4C». OTBeT Ha yCTaHOBKY napameTpoB PPS

KonunyecTtso €n0B gaHHbIX: 5.
MakeT dopmunpyeTca B OTBET Ha NosyyYeHuMe naketa «0x4C».

En.

uamep. MapameTp

CnoBo Tun

Bbinaua PPS:
1 u_int 0 — 3anpelleHa
1 — paspeweHa
MonapHocTb umnynsca PPS:
2 u_int 0 — PPS nonoxuTternbHow NonsapHocTu
1 — PPS oTpuuatensHOM NOAsSipPHOCTH
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Lllkana BpemMeHu, ¢ KOTOPON CUHXPOHM3UpoBaH PPS:

0-GPS

3 u_int 1-UTC
2 -TMOHACC
3-UTC(SU)

Kog pnvtenbHoctn PPS. LleHa mnagwero paspsiga 1/23 104

4 u_int 000c. Onana3soH 3Ha4yeHun 0,01...2mc
. Kog cosura PPS. LleHa mnagwero paspsaa 1/739 328 000c.
5 u_int -
- [vanasoH 3Ha4yeHun t1mc
7.1.22 Maket «0x4D». OTBET Ha BKNoYeHne/ucknroveHme KA u3 peweHus

H3

Konnyectso cnoB AaHHbIX: 2.
MakeT dopmMmupyeTcs B OTBET Ha NosiydeHuMe nakeTa «0x4D».

En.

CnoBo Tun MapameTp
n3mep.

Kog Homepa KA:

1 u_int e GPS:0-KA#1,1-KA#2,...,31-KA#32
e [JIOHACC: 32 — KA #1, 33 — KA #2, ... , 55 — KA #24
Cratyc KA:

2 u_int 0 — 3anpeLeH K Ucrnonb3oBaHuio B pelleHnn H3
1 — paspeLlleH K UCnonb3oBaHuIo B pelieHun H3

7.1.23 MakeT «0x4E». OTBeT Ha pa3peweHue/3anpetr NMEA coobLieHun

Konnyectso cnoB AaHHbIX: 2.
MNakeT popmupyeTca B OTBET Ha NoaydeHme naketa «Ox4E».

CnoBo Tun Ea. MapameTtp
n3mep.
Macka BbigaBaembix NMEA coobueHnii (ecnv omt
ycTaHoBIeH B «0», TO coobLLeHne He BblgaeTcs; ecnu ouT
YCTaHOBIEH B «1», TO coobLieHne BblaaeTcs):
o6uT 0 — macka coobuieHns GGA
. ouT 1 — macka coobuieHns GSA
1 u_int ouT 2 — macka coobLeHns GSV
ouT 3 — macka coobLieHns RMC
ouT 4 — macka coobLieHuna VTG
6uT 5 — macka coobLleHus GLL
ouT 6 — Mmacka coobLleHus ZDA
dopmat npeambynbl coobieHun NMEA:
. 0 — npeambyna Bcerga «GP»
2 u_int

1 — npeambyna OpMUPYETCH B COOTBETCTBUMN CO CTaHAAPTOM
NMEA0183 v3.01 (ncnonbaytotcs «GP», «GN», «GL»)
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7.1.24 MakeT «0x4F». OTBeT Ha pa3peLieHune/3anpeT GUHAPHLIX
coo0OLeHun

Konnyectso cnoB AaHHbIX: 2.
MNakeT popmupyeTca B OTBET Ha NoaydyeHue naketa «Ox4F».

En.
nsmep.

CnoBo Tun MapameTp

Macka 6e33anpocHbIX GUHapPHbLIX NakeToB (ecnu ouT
ycTaHoBneH B «0», TO coobLleHne He BblgaeTcs; ecnu ouT
YCTaHOBIEH B «1», TO coobLieHne BblaaeTcs):

ouTt 0 — macka naketa «0x00x»

ouT 1 — macka naketa «0x01»

ouT 2 — macka naketa «0x02»

1 u_int

ouT 31 — macka naketa «Ox1F»
Macka kaHanoB, Bbl4arOLUX MacCUB OTNago4YHbIX JaHHbIX B

2 u_int
- nakete «0x04»®

lpumeyaHus:
1. Tak KaK 0ThafiouHble AaHHble He AOCTYMNHbI Noab3oBaTento, 6uTbl c 0 no 15 B cnose 1 1 cnoBo 2 - HyneBble

7.1.25 MakeT «0x80». OTBET Ha 3aNPOC Ha4YanbHbLIX NapaMeTpPoB

Konunuectso cnos gaHHbIX: 12.
MakeT popmupyeTca B OTBET Ha NosiyyeHne naketa «0x80».
CopeprKkaTenibHas YacCTb NaKeTa aHa/IorMYyHa codepKaTenbHolM Yactu naketa «0x40». Cnoso 1

npeacrasnaeT cobon Tekyliee Bpema NpuemHmKa.

7.1.26 Maket «0x81». OTBET Ha 3anpoc napameTpoB NopToB RS232

KonunyecTtso €n10B gaHHbIX: 4.
MakeT dopmupyeTca B OTBET Ha NoaydYeHMe naketa «0x81».

CopeprkaTenbHas 4acTb MaKeTa aHaNI0rMyHa coaepyKaTeNlbHOM YacTn nakeTa «0x41».

7.1.27 MakeT «0x82». OTBET Ha 3anNpPoC pexumMa paboTbl NPUEeMHUKa

KonunyecTtso €n10B gaHHbIX: 3.
MakeT dopmupyeTca B OTBET Ha NoAydYeHMe naketa «0x82».

CopeprkaTenbHas 4acTb MaKeTa aHa/NI0rMYHa coaepyKaTelbHOM YacTu nakeTa «0x42».
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7.1.28 MakeT «0x83». OTBET Ha 3anpoc napameTpPoB AN pewweHua H3

KonunyecTtso €n10B gaHHbIX: 5.
MNakeT popmupyeTca B OTBET Ha NoJsiyyeHue nakeTa «0x83».
CopeprkaTenibHasA YacCTb NaKeTa aHa/IOrMYHa CoOAePKaTeNbHOM YacTh nakeTa «0x43».

7.1.29 MakeT «0x84». OTBET Ha 3anpoc TeMna BbiAa4n BbIXOAHbIX
AaHHbIX

KonunyecTtso cnoB gaHHbIX: 1.
MakeT dopmupyeTca B OTBET Ha NoaydYeHMe naketa «0x84».
CopeprkaTenibHasA YacCTb NaKeTa aHa/IOrMYHa COAEPKATeNbHOM YacTu nakeTa «0x44».,

7.1.30 MakeTt «0x86». OTBET Ha 3aNPOC COOTBETCTBUSA MPOTOKONOB
KOMMYHUKaLMOHHbIM nopTam

KonnyectBo cnos gaHHbIX: 1.
MakeT dopmupyeTca B OTBET Ha NoAydYeHMe naketa «0x86».

CopepykaTenbHaa YacTb NaKeTa aHANOrMMYHa COAEPKaTe/IbHOM YacTn NakeTa «0x46».

7.1.31 Maket «0x88». OTBET Ha 3anpoc anbmaHaxa GPS

Konunuectso cnos gaHHbIx: 20.
MakeT popmupyeTcs B OTBET HA NoNyveHMe nakeTa «0x88».
CopepkaTenbHaa YacTb NaKeTa aHANOrMMYHa COAEPKATeIbHOM YacTn nakeTa «0x48».

7.1.32 Maket «0x89». OTBET Ha 3anpoc anbmaHaxa NMOHACC

Konunyecrtso cnos gaHHbIxX: 18.
MNakeT popmupyeTca B OTBET Ha NoJsiy4eHne nakeTa «0x89».
CopeprkaTenibHasA YacCTb NAaKeTa aHa/IOrMYHa COAEPKATeNbHOM YacTu nakeTa «0x49».
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7.1.33 Maket «0x8Ax». OTBeT Ha 3anpoc ahemepug GPS

Konunyecrtso cnos gaHHbIX: 45.
MakeT dopmupyeTca B OTBET Ha NonydYeHMe naketa «Ox8A».
CopeprkaTenibHasA YacCTb NAaKeTa aHa/IOrMYHa COAEPKATENbHOM YacTh nakeTa «Ox4A».

7.1.34 Maket «0x8B». OTBeT Ha 3anpoc achemepung NMOHACC

Konunyecrtso cnos gaHHbIX: 32.
MakeT dopmupyeTca B OTBET HA NONyYeHMe nakeTa «Ox8B».
CopeprkaTenibHasA YacCTb NAKeTa aHA/IOTMYHA CoAeprKaTeNbHOM YacTu nakeTa «0x4B».

7.1.35 MakeT «0x8C». OTBeT Ha 3anpoc napameTpoB PPS

KonunyecTtBo €/10B AaHHbIX: 5.
MNakeT popmupyeTca B OTBET Ha NosydyeHMe naketa «0x8C».

CopepykaTenbHana YacTb NaKeTa aHaNOMMYHa CoAepPrKaTeNIbHOM YacTm nakeTa «0x4C».

7.1.36 MakeT «0x8D». OTBeT Ha 3anpoc ctatyca KA npu peweHum H3

KonmyecTtBo cnoB AaHHbIX: 2.
MakeT popmumpyeTcs B OTBET Ha NoaydYeHune naketa «0x8Dy.

CopepkaTenbHana YacTb NaKeTa aHAaNOMMYHa COAEePKaATeIbHOM YacTu nakeTa «0x4D».

7.1.37 MakeT «0X8E». OTBET Ha 3anpoc BbigaBaemMbix NMEA coobuieHun

KonnyectBo cnos gaHHbIX: 1.
MakeT dopmupyeTcs B OTBET Ha NosiydeHMe nakeTa «Ox8E».

CopepkaTenbHana YacTb NaKeTa aHaNOMMYHa COAEePKaTe/IbHOM YacTu nakeTa «Ox4E».

7.1.38 MakeT «0x8F». OTBeT Ha 3anpoc BblAaBaeMbIX OUHAPHbIX
Ccoo0LeHUn

KonmyecTtBo cnoB AaHHbIX: 2.
MakeT popmupyeTcsa B OTBET Ha NoNy4YeHne nakeTa «Ox8F».
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CopeprkaTenbHas 4acTb MaKeTa aHa/IorMyYHa coaepyKaTelbHOM YacTn nakeTa «Ox4F».

7.1.39 MakeTt «0xC1». OTBeT Ha KOMaHAy 3anpoca Bepcuu M0

KonunyecTtso €noB gaHHbIX: 1.
MakeT dopmupyeTca B OTBET Ha NonyyYeHMe naketa «OxCl».

Cnoso Tun EA. MapameTtp
usmep.
1 (10;36?4”:)”6 u_short Craplee cnoso Homepa Bepcun MO
1
(Mnagwwme u_short Mnapwee cnoso Homepa Bepcumn NO
16 6uT)
Nara Bepcun MO:
5 int 6uTbl 4...0 — yncno
u_n ouTtbl 8...5 — mecsL
outbl 23...9 —rog.
3 u_int CnoBo cocTosHMs npuemHuka, 6utel 30 n 31 (7.1.7)

CepuiiHbIN HOMEep NPUEMHUKA:
4 u_int Crapwwun 6anTt npeacraensieT OyKBEHHbIA Kog NPOV3BOANTENS,
3 Mnagwmux 6anTta — NOpsAKOBbIN HOMEpP

7.1.40 MakeTt «0xC2». OTBET Ha KOMaHAY nepecTapTa NpUeMHMKa

Konunuecrtso €noB gaHHbIX: 1.
MakeT dopmunpyeTca B OTBET Ha NosyyYeHMe naketa «0xC2».

En.

CnoBo Tvn MapameTtp
usmep.

Koa nepectapta u BOCCTaHOBMNEHMUS 3aBOACKUX HACTPOEK:

e 6ut 0 — cTupaHne achemepuaHon nHgdopmarimm 8 O3Y:
0 — 3WU cTepTa
1 - 3W He cTepTa

e 0OuT 1 - cTupaHmne anbMaHaxoB cuctem B O3Y:
0 — AC cTepThl

1 u_int 1 — AC He cTepThil

e 6UT 2 — BOCCTAHOBMNEHNE 3aBOACKUX HACTPOEK:
0 — He umeeT aencTeus (NpMeMHUK paboTaeT C TEKYLLUMU
HacTponkammn)
1 — nepeknoveHne Ha 3aBoOACKUE HACTPOMKM (MPUEMHMK
paboTaeT ¢ 3aBOACKUMM HAacTponKamm).
Koa «0» cooTBeTCTBYET ropsvemMy ctapTy, kog «1» - Tennomy
CTapTy, KoA «3» - XONOAHOMY CTapTy
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7.1.41

Maketr «0xC3». OTBeT Ha KOMaHAYy COXpPaHEHUS OCHOBHbIX

napameTpoB Bo Flash

KonnyectBo cnos gaHHbIX: 1.

MNakeT popmupyeTca B OTBET Ha NosydyeHMe naketa «OxC3».

CnoBo Tun

En.

uamep. MapameTp
Kopg 3aBepLueHnsa onepauuu:

u_int 0 — napaMeTpbl YCNeLwHO COXpaHeHbI

1 — napameTpbl He CoXpaHeHbI

7.2. BXoaHble coobLeHus

7.2.1 ®opmat coodLieHun

“p”.8 “S”:8 “G":8 “G"”:8 <ncmd:16> <ndat:16> <dat1:32, ..., datN:32> <cs:32>

“PSGG”: npeambyna naketa (32 6uTa)
<ncmd>: Homep naketa (16 6uT)
<ndat>: Konnuyectso 32-T1 pa3psaAHbIX C/IOB AaHHbIX COAEPKATeNbHOM YacTu nakeTa (16 6uT)

<datl, dat2, ..., datN>: cogep:kaTenbHas 4acTb coobuieHuns (32-x GUTHbIE C/1I0Ba); KONNYECTBO
AaHHbIX COOTBETCTBYET NapameTpy <ndat>

<CS>: KOHTPO/IbHAA cyMmma nakeTa (32 6uTta), BbluMCAAETCAS METOAOM «MUCKAtoYatowero U1N»
no BCem NOAAM NaKeTa, NpeAcTaBAeHHbIM B BUAE 32-X OBUTHbIX C/OB.

CnncoK BxogHbIx coobuieHni npuseaeH B Tabauue 5.

7.2.2 MNakeT «0x40». YcTaHOBKa HavanbHbIX NapameTpoB

Konunyecrtso cnos gaHHbIx: 12.

CopeprkaTenibHasA YacCTb NaKeTa aHa/IorMYyHa CoAep KaTeNbHOM YacTu BbIXOAHOTo naketa «0x40».

7.2.3 MakeT «0x41». YcTaHOBKa napameTpoB nopToB RS232

KonunyecTtso €108 gaHHbIX: 4.
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CopeprkaTenbHas 4acTb MaKeTa aHa/IorMYHa coaepyKaTeIbHOM YacTU BbIXOAHOTO NakeTa «0x41y.

7.2.4 NMaket «0x42». YcTaHOBKa pexuma padoTbl NPpUeMHMUKa

KonunyecTtso €/n10B gaHHbIX: 3.
CopeprkaTenibHasA YacCTb NAaKeTa aHa/IOrMYHa COAEPKATENbHOM YacTU BbIXOAHOTO nakeTa «0x42».

7.2.5 Maket «0x43». YcTaHOBKa napameTpoB Ana peweHna H3

Konn4yectBo cnoB gaHHbIX: 5.
CoaeprkaTenbHan 4acTb MaKeTa aHa0rMYHa coaepKaTe/ibHOM YacTu BbIXOAHOro naketa «0x43».

7.2.6 MakeT «0x44». YcTaHOBKA TeMna BblAayu BbIXOAHbIX AaHHbIX

KonnyectBo cnos gaHHbIX: 1.
CoaeprkaTenbHan 4acTb MaKeTa aHa0rMYHa coaeprKaTe/ibHOM YacTu BbIXOAHOro naketa «0x44».,

7.2.7 Maket «0x46». YcTaHOBKa COOTBETCTBUSA MPOTOKONOB
KOMMYHUWKaLMOHHbLIM NopTam

KonunyecTtso cnoB gaHHbIX: 1.
CopeprkaTenibHasA YacCTb NaKeTa aHa/IorMYyHa CoAep KaTebHOM YacTu BbIXOAHOIO naketa «0x46».

7.2.8 MakeT «0x48». YcTaHOBKa anbMaHaxa GPS

Konunuectso cnos gaHHbIx: 20.
CopeprkaTenibHasA YacCTb NaKeTa aHa/IorMYyHa CoAep KaTeNbHOM YacTu BbIXOAHOTO naketa «0x48».

7.2.9 Maket «0x49». YctaHoBKa anbmaHaxa NMOHACC

Konunyecrtso cnos gaHHbIx: 18.
CopeprkaTenibHasA YacCTb NaKeTa aHa/IorMYyHa CoAep KaTeNbHOM YacTu BbIXOAHOTO naketa «0x49».
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7.2.10 MakeTt «0x4A». YctaHoBKa achemepug GPS

Konunyecrtso cnos gaHHbIX: 45.
CopeprkaTenibHasA YacCTb NAKeTa aHa/IorMYyHa CoAep KaTeNbHOM YacTu BbIXOAHOIO naketa «0x4A».

7.2.11 MakeT «0x4B». YctaHoBKa achemepug NMOHACC

Konunyecrtso cnos gaHHbIX: 32.
CopeprkaTenibHas YaCTb NaKeTa aHa/IorMYyHa CoAepPKaTebHOM YacTU BbIXOAHOTo naketa «0x4B».

7.2.12 Maket «0x4C». YcTaHoBKa napameTpoB PPS

KonunyecTtso €n0B gaHHbIX: 5.
CopeprkaTenibHas YacCTb NaKeTa aHa/IorMYyHa CoAepKaTebHOM YacTu BbIXOAHOTo naketa «0x4C».

7.2.13 MakeT «0x4D». Bkntountb/mckniountb KA n3 pewenusa H3

Konunyecrtso €n10B gaHHbIX: 2.
CopeprkaTenibHasA YacCTb NAaKeTa aHa/IorMYyHa CoAep KaTeNbHOM YacTu BbIXOAHOTo naketa «0x4D».

7.2.14 MakeT «0x4E». Pa3pewntb/3anpetuts NMEA coobeHus

Konnyectso cnoB AaHHbIX: 2.
CopeprkaTenibHas YacCTb NaKeTa aHa/IorMYyHa CoAep KaTeIbHOM YaCTu BbIXOAHOTo naketa «Ox4E».

7.2.15 MakeT «0x4F». PaspewnTb/3anpeTuTb OUHAPHLIE COOOLIEHMA

Konnyectso cnoB AaHHbIX: 2.
CopeprkaTenibHas YacCTb NaKeTa aHa/IorMYyHa CoAepKaTebHOM YacTu BbIXOAHOTo naketa «Ox4F».

7.2.16 MakeT «0x80». 3anpoc HavyanbHbLIX NapameTpoB

KonnyectBo cnos gaHHbIX: 1.
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u_int JTio6oe 3HaveHne

7.2.17 MakeT «0x81». 3anpoc napameTpoB noptoB RS232

KonunuecTtso cnoB gaHHbIX: 1.

Homep nopTta, Ang KOTOPOro NPoOn3BoOAUTCH 3anpoc:
u_int 0 — lMopt #0
1 —lMoprt #1

7.2.18 MakeT «0x82». 3anpoc pexuma padoTbl NPUeMHMKa

Konnyectso cnos aaHHbIX: 1.

u_int Jltoboe 3HayeHne

7.2.19 MakeT «0x83». 3anpoc napameTpoB ans pewexHusa H3

Konnyectso cnos aaHHbIX: 1.

u_int Jltoboe 3HayeHne

7.2.20 MakeT «0x84». 3anpoc TeMna BbiAa4n BbIXOAHbLIX AaHHbIX

Konnyectso €108 AaHHbIX: 1.

u_int JTio6oe 3HaveHne
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7.2.21 MakeT «0x86x». 3anpoc COOTBETCTBUA NPOTOKOSOB
KOMMYHMKaLMOHHbLIM NopTam

KonunuecTtso cnoB gaHHbIX: 1.

u_int Jltoboe 3HayeHune

7.2.22 MakeT «0x88». 3anpoc anbMaHaxa GPS

Konnyectso cnos aaHHbIX: 1.

u_int Homep cuctemHon Toukn KA GPS (1...32)

7.2.23 MakeT «0x89». 3anpoc anbmaxaxa NMTOHACC

Konunuectso cnoB gaHHbIX: 1.

u_int Homep cuctemHoin Toukn KA TTIOHACC (1...24)

7.2.24 MakeT «0x8A». 3anpoc achemepug GPS

KonunuecTtso cnoB gaHHbIX: 1.

u_int Homep cuctemHon Toukmn KA GPS (1...32)

7.2.25 MakeT «0x8B». 3anpoc achemepug NMOHACC

Konnyectso cnos aaHHbIX: 1.
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u_int Homep cuctemHon Toukmn KA IMTIOHACC (1...24)

7.2.26 MakeT «0x8C». 3anpoc napametpoB PPS

KonunuecTtso cnoB gaHHbIX: 1.

u_int JTio6oe 3HaveHne

1.2.27 MakeT «0x8D». 3anpoc cratyca KA npu pewennn H3

KonunuecTtso cnoB gaHHbIX: 1.

Kog Homepa KA:

u_int e GPS:0-KA#1,1-KA#2,...,31-KA#32
e [JIOHACC: 32 — KA #1, 33 - KA#2 , 55 — KA #24

7.2.28 MakeTt «0x8E». 3anpoc BbigaBaembix NMEA coobweHun

Konnyectso cnos aaHHbIX: 1.

u_int JTio6oe 3HaveHne

7.2.29 MakeTt «0x8F». 3anpoc BblaaBaeMbIX OMHAPHbLIX COOOLIEHUN

KonunuecTtso cnoB gaHHbIX: 1.

u_int Jltoboe 3HayeHune
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7.2.30 MakeTt «0xC1». 3anpoc Bepcum MO

Konnyectso €108 AaHHbIX: 1.

u_int JTio6oe 3HaveHne

7.2.31 Maket «0xC2». MepecTapT npueMHUKa

Konunuectso cnoB gaHHbIX: 1.
CopeprkaTenibHas YacCTb NaKeTa aHa/IorMYyHa CoAepKaTebHOM YacTU BbIXOAHOTo naketa «0OxC2».

7.2.32 MakeT «0xC3». CoxpaHeHWe OCHOBHbIX NapameTpoB Bo Flash

KonunuecTtso cnoB gaHHbIX: 1.

u_int JTio6oe 3HaveHne

© 000 “Kb «leoCrap Hasuraumsa» 2010-12-20



http://www.geostar-navigation.com/�

WwWw.geostar-navigation.com

s. lpunoxexue B. Onucaxune nporokona NMEA

CTpyKkTypa coobueHma NMEA (B cooTBeTcTBUM cO cTaHaapTom NMEA 0183 v3.01):

Saaccc,c--c*hh<CR><LF>

1.

2.

”S” — Hauano coobLieHns.

”aaccc” — appecHoe none. bykBeHHO-uudpoBaa WMHPOpPMAUMA, NpefHA3HAYeHHaAa ANnA
naeHTUPMKaUNMM UCTOYHMKA M TUna coobuieHua. Mepsble ABa CMMBOJA — MAEHTUDMKATOP
coobueHuns, onpeaensowmn UCNOb3yeMy0 B PeLIeHNUM HAaBUTAUMOHHY cuctemy: «GP» —
GPS; «GL» — MIOHACC; «GN» — ITIOHACC + GPS lMocnegHune Tpu cMmBOA — MHEMOHMKA
dopmarta coobuieHmnn, onpeaenaowas GopmaT AaHHbIX NOCAeayoWero coobueHus.

”n n

, — pasgenutenb nonen. fABNSETCA HAYa/lOM KaxKAOro MoAns, KPOMe afpecHoOro U
KOHTPONbHOM CyMMbl. ECM A@HHbIA CMMBOA CAedyeT 3a NycTbiM NOAEM, TO NPU3HAK TOro,

4YTO AaHHbIE HE NepenatoTCA.

"c--c” — 610K AaHHbIX coobuleHus. CneayeTt 3a afipecHbIM Noaem u npeacrasndaeT cobow
rpynny nonen c nepegaBaemMbiMM JaHHbIMKU. [locnenoBaTeNibHOCTb MOJIEM  AaHHbIX
duKcnpoBaHa M onpeaenseTca TPETbUM U NMOCNeAoBaTe/lbHbIMWM CMMBONAMU B aZlpeCHOM

”-n
) .

none. lNone AaHHbIX MOXKeT 6bITb nepemeHHon A/MHblI U HAYUHAETCA C CMMBOJ1a

nkn

pa3genntenb KOHTPOJIbHOM cymmbl. CnegyeT 3a NocneAHWM MONEM OaHHbIX B
coobuieHmmn. Pasgenutens ABAAETCA NPU3HAKOM TOro, 4YTO cieaylowume aBa CUMMBOAA
ABNAIOTCA WECTHAALATEPUYHBIM NPEACTaBNEHUEM KOHTPOIbHON CyMMbl COOBLLLEHUS.

"hh” — nose KOHTPOIbHOW cyMmMbl. ABCONOTHOE 3HaYeHME BbIYMUCAARTCA Kak UCKAtoYalollee

EY

MM Bcex 8-BUTHbIX CMMBOJIOB, PaCnONOXEHHbIX Mexay ”S” wu (He BKAtOYaa 3TU
cumBonbl). LlecTHaguaTepuyHoe 3HayeHue cTapwux 4-x 6uT 1M mnagwunx 4-x  6ut
npeobpasytotca B asa ASCIl cumsona (0-9, A-F (BepxHuit perunctp)). CTapwuii cMmBon
nepeaaetca nepsbiM. KOHTPO/bHAA cymma nepepaeTcs BO Bcex coobueHusax. Mpumep

OPMMUPOBAHUA KOHTPOIbHON CYMMbI: ,5,5,17,77,71,048, .
[0) " SGPGSV,5,5,17,77,71,048,53*43

<CR><LF> — 3aBepuatowme CUMBObI.
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8.1. GGA: paHHble MecTononoXxeHus

ID OndppepeHumansHom ctaHumm GPS
BospacT anddepeHLmanbHbix nonpaBok GPS?
BbicoTa Haz reouaom®, MeTpo
BbicoTa Hag cpedHMM ypOBHEM MOPS, METPOB
HDOP—| —H
$--GGA,hhmmess.ss, lliLILa,yyyyy.yy,a,x,xx,x.X,X.X,M,X.X,M,X.X,xxxx*hh<CR><LF>
L KonuuecTtBo cnyTHUKOB B pelueHun, 00-12,
L MOXeT OTnnyaTbCs OT KonnyecTsa BUOMMbIX
Pexum paboTbl npremMHuka’*
JonroTa - B/3
Wnpota — C/B
—Bpems UTC OnpegeneHus koopanHaT

MpumeyaHus:

1) Pexum paboTbl npuemHuKa: 0 = KOOpAMHaTbl HEAOCTYMHbI NN HELO0CTOBEPHDI
1 = pexxum GPS SPS, koopanHaTbl 4OCTOBEPHbI
2 = puddpepeHumanbHbin GPS, pexxmum GPS SPS
3 = pexkum GPS PPS, KoopanHaTbl 4OCTOBEPHbI
4 = RTK
5 = Float RTK
6 = Pexkum akcTpanonaumm KkoopanHaT
7 = Pexxnm py4yHoro seoja
8 = Pexxum cumynaTopa.

Mone «Pexxnm paboTbl NPUEMHMKa» He AOJIKHO ObITb NYCTbIM.

2) KonnuectBo ceKyHn, npolleallee ¢ MOMeHTa npuxoaa coobuieHms SC104 tun 1 wam 9;
Hynesoe none, ecnm DGPS He ncnonb3syetca.

3) BbicoTa Hag reovMaom: pasnnuMe Mexay MOBEpPXHOCTbiO 3eMHoro annunconga WGS-84 u
CpeaHUM ypoBHEM MOPA (MOBEPXHOCTbIO reomaa). «-» = CpeAHUN YyPOBEHb MOPSA HaxoamUTCA
HUXe YPOBHA NOBepxXHOCTU snannconaa WGS-84.
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s.2. GLL: reorpacduyeckue koopauHathbl - WIMPOTA/AoNroTa

$--GLL LI a,yyyyy.yy,a, hhmmss ss,A,a*hh<CR><LF>

|— l/IH,u,MKaTop pemmvna
CTaTyc I_ A = paHHble JOCTOBEpPHbI
BpeMﬂ UTC onpegeneHus koopanHaTL- V = gaHHble He4OCTOBEPHbI
Honrota - B/3

Wnpota — C/B

MpumeyaHua:
1) UHauMKaTop pexuma:

A = ABTOHOMHbI pexXnm

D = AnddepeHumnanbHbliii pexum
E = dKkcTpanonAuma KoopanHat
M = Pexxnm py4yHoro ssoga

S = PeXXum cumynaTopa

N = HepgocTtoBepHble gaHHble

2) Mone «WHpuKaTop pexuma» pononHaet none «CraTyc», KOTOPOE [AOMKHO COAEPHKATb
3HauyeHue V = Invalid ana Bcex 3HayeHU nona «MHANKaATOP pexmmar», Kpome 3HauyeHui A =

ABTOHOMHbIM pexnm u D = anddepeHumancHbliii peXXUM.

8.3. GSA: reomeTpuyeckun (pakTop YXyAWEHUS TOYHOCTU M
aKTUBHbIE CMYTHUKK

$--GSA, a, X, XX, XX, XX, XX, XX, XX, XX, XX, XX, XX, XX, XX, X.X,X.X,X.Xx*hh<CR><LF>

‘ ‘ L vDoP
HDOP
t PDOP

ID Homepa1 CMNYTHUKOB NCMOSb3yeMbIX B peLleHun
Pexum: 1 = HeT peweHus, 2 = 2D, 3=3D
— Pexxum: M = PyyHon, nepesop B pexum 2D nnn 3D
A = ABTOMaTU4eCKMn, aBToMaTuU4eckoe nepekntoveHne 2D/3D

MpumeyaHus:
1) ID Homepa CNyTHUKOB.

a) Ana GPS ncnonbayotca Homepa ¢ 1 no 32
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6) Ana WAAS mncnonbsytotca Homepa ¢ 33 no 64. WAAS ncnonbsyet Homepa PRN ¢ 120 no
138. CmeweHune mexay NMEA WAAS SV ID n WAAS PRN pasHsaetca 87. WAAS c PRN, paBHbIm
120, cootBetcTByeT SV ID paBHbIii 33 (120-87 = 33)

B) Homepa ¢ 65 o 96 3apesepsupoBaHbl ana cnyTtHuMkoB MMTOHACC. CnytHukn TJTIOHACC
obo3HavatTca Homepom 64 + HoMep CUCTEMHOM TOUKNU. Homepa cuctemHbix Touek ¢ 1 no 24
ana nonHon rpynnuposku [NTOHACC npmnBoaAT K AnanasoHy ymcen 65-88. Homepa ¢ 88 no 96
OOCTYMNHblI AN HOMEPOB CUCTEMHbIX TOYEK, MpeBbiWatowmnx 24, npeaHasHayeHHbIX AaA
3anacHbix KA.

s.4. GSV: BUANMbIE CNYTHUKK

B ogHOM coobuieHmm nepegaeTca Makcumym 4 cnyTHUKA. Obuiee KonmnyecTso coobLeHni u Homep

nepenaHHOro CoobLEHNA COAEPIKUTCA B NEPBbIX ABYX NONAX.

Ecnn B 30He BuanmoctTn ogHospemeHHo HaxoaaTtca GPS n IMTOHACC cnyTHUKK, TO MCNOAb3YIOTCA

pasnnyHble GSV coobueHns. na coobueHunii ¢ GPS cnyTHMKaMKn UCNONb3yeTca NaeHTUGMKaTop

NCTOYHMKa coobuieHuit GP, ans IMOHACC — GL. UaeHTuduKkaTop GN He [0/1KeH UCNONb30BaTbCS C

3TUM coobueHmem.

B--G SV, X, X, XK, XK, XK KKK, XK+ e et eneeee e eee e eaaaneens XX, XX XXX XXPhh<CR><LF>

o) 00-99 obl'y, 0 ecnn He B cnexeHnn
A3nmyT, rpagycoB UCTUHHBINA, 000 — 359
Yron mecTta, rpagycos, 90° MaKkCUMyMm
— ID Homep cnyTHuKka®
— O6bLLee KoNMYeCcTBO BUAMMbIX CMYTHUKOB
— Homep coobiiennst, 1 — 9
— O6Lee KonMyecTBo coobLleHunin, 1 - 9

| L | 4-5 KA?
2-h 1 3-ih KA?
SNR (C/N

MpumeyaHus:

1)

2)

3)

[na nepepaun uHbopmauMmM O CNyTHUKAX MOMKET noTpeboBaTbCA Nepeaatb HECKONbKO
COObLEeHNIt C oauHaKoBbIMM nonamu. lNepBoe nose, cogeprkaljee obuiee KOANYECTBO
nepenaBaemMblix COODOLLEHUI, UMEET MUHUMaNbHOe 3HadYeHue 1. Bropoe none, coaepkallee
NnopAAKOBbIA HOMEpP NepeaaBaeMoro coobLeHNs, MUHUMabHOE 3HavyeHue 1.

MepemeHHoe KonmyectBOo Habopos «ID Homep cnyTHMK-Yron mecta-A3mmyTt-OTHOWeHue
cUrHan/wym» no3BonseT nepenatb B 04HOM coobuieHun nHdopmaumio He bonee, yem o 4
cnyTHUKax. Ecnm nepepaetca nHpopmauna meHee 4em 0 4 CNyTHUKAX, TO Hy/NeBble NONA He
NCMoNb3YHOTCA.

ID Homepa CNYTHUKOB:
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a) Ana GPS ncnonb3yotca Homepa ¢ 1 no 32

6) Ana WAAS mncnonbsytotca Homepa ¢ 33 no 64. WAAS ncnonbsyet Homepa PRN ¢ 120 no
138. CmeweHne mexay NMEA WAAS SV ID n WAAS PRN pasHaetca 87. WAAS c PRN, paBHbim
120, cootsetctByeT SV ID pasHbiii 33 (120-87 = 33)

B) Homepa ¢ 65 no 96 3apesepsupoBaHbl ana cnytHukoB [JTOHACC. CnyTtHukn TNTOHACC
obo3HavalTca Homepom 64 + HoMep CUCTEMHOM TOYKU. Homepa cuctemHbix Touek ¢ 1 no 24
ana nonHon rpynnuposku MTOHACC npuBoAAT K AMana3oHy yncen 65-88. Homepa c 88 no 96
OOCTYMHbI ANA HOMEPOB CUCTEMHbIX TOYeK, MpeBblwatowmx 24, npegHasHavyeHHbIX ANA
3anacHbix KA.

8.5. RMC: MMHMManbHbI peKoMeHA0BaHHbI HAbOp AaHHbIX

$--RMC,hhmmss.ss, A llILILa,yyyyy.yy,a,x.X,X.X,XXXXXX,X.X,a,a*hh<CR><LF>

u L WnamkaTop pexuma®
MarHuTHOe CKIoHeHwe, rpadycos B/3*
Jarta: pagmmrr

Kypc, rpag (MCTUHHbLIN)
CKOpOCTb OTHOCUTENBHO 3€MMK, Y3OB
JonroTa, B/3
WwupoTa, C/tO
— CTaTyc3—|: A = faHHble OCTOBEPHbI
V = npeaynpexaeHne N'HCC npnemHuka
Bpema UTC OnpegeneHna koopauHaTt

MpumeyaHua:

1) BOCTOUYHOE CKNOHeHMe BblUMTAeTCA U3  UCTUHHONO Kypca, 3anagHoe CKJAoHeHue

CKNaAbIBAETCA C UCTUHHBIM KYPCOM.
2) UHAMKATOp pexunma:

A = ABTOHOMHbI pexXnm

D = AnddepeHumnanbHbiii peum

E = 3KcTpanonauuna KoopanHat

M = Pexxnm py4yHoro ssoga

S = Pexkum cumynsatopa

N = HepgocTtoBepHble gaHHble

3) Mone «MHANKATOP perMma» gononHaeT none «CraTyc», KOTOPOe AO0/KHO COAEPKATb

3HauyeHue V = Invalid gna Bcex 3HaYeHMN Nons «MHAMKATOP pexmmar», Kpome 3Ha4YeHn A =
ABTOHOMHDbIM pexum 1 D = inddepeHumanbHbit pexknum. NMonsa «MHANKATOp pexxnmar» mn

«CTaTyc» He A0/MKHbI BbITb MYCTbIMU.
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8.6. VTG: CKOPOCTb M KYPC OTHOCUTENbHO 3eMNU

$--VTG,x.X, T,x.X,M,x.X,N,x.x,K,a*hh<CR><LF>

L MHamkaTop pexuma’
CKOpOCTb OTHOCUTENBHO 3eMNU, KM/Yac
CKOpOCTb OTHOCUTENbLHO 3EMIIX, Y3NOB

Kypc, rpag (MarHUTHOe CKIOHEHMe)
Kypc, rpag (Ha UCTUHHbIN NOMOC)

MpumeyvaHua:
1) UHauMKaTop pexxuma:

A = ABTOHOMHbIWN pexum

D = AuddepeHumnanbHbIn pexxmm
E = DKcTpanonauma KoopgmHat
M = Pexxnm py4yHoro seoga

S = PexXum cumynaTopa

N = HepoctoBepHble gaHHble

8.7.ZDA: BpeMsa u pgata

$--ZDA, hhmmss.sS, XX, XX, XXXX, XX, XX*hh<CR><LF>

I—C,EI,BVIF MECTHOro BpeMeHM!, MuH', 00...+59
CaBur MECTHOro BpEMEHMN, yac’, 00...+13 yacos
flog ———

Mecauy,clnol12 —UTC
[eHb, c 01 no31——
Bpema UTC

MpumeyaHus:

1) [Ona nonyyeHua mecTtHoro spemeHun npmbasutb K UTC caBUr MECTHOrO BPEMEHU - Cymmy
MOAYANA YacoOB U MUHYT, B3ATYIO CO 3HAaKOM CABUIra YacOB MECTHOrO BPEMEHMU.

s.8. SWPROT: nepekntoyeHne B GUHaPHbIN NPOTOKON

MepekntovaeT NOPT NPMEMHUKA, paboTatowmii B NMEA npoTtokone, B 6GMHapHbIA NPOTOKOA.

dopmat: SGPSGG,SWPROT*75
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8.9. SAVEFL: coxpaHeHue OCHOBHbIX napameTpoB BO Flash

KomaHaa Ha coxpaHeHWe OCHOBHbIX MapameTpos 8o Flash.

®opmar: SGPSGG,SAVEFL*63

8.10. CSTART: xonoaHbIN cTapT

KomaHga Ha Xo/104HbIN CTapT NpUemMHMKa.

dopmat: SGPSGG,CSTART*6B

s.11. WSTART: Tennbin cTapT

KomaHga Ha Tennbiii CTapT NPUEMHMKA.

®opmart: SGPSGG WSTART*7F

8.12. HSTART: ropsauuu ctapt

KomaHga Ha ropsaumin CTapT NpUemHUKa.

®opmart: SGPSGG,HSTART*60
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o.[lpunoxeHne C. Kpatkoe onucaHue nnarhbl

KOMMYTaUnu

Mnata KommyTaumm leoC-1 npepHasHayeHa Ana noAaknyeHusa npuemHuka leoC-1 K BHeWwHemy
obopyaoBaHUIO AN AEMOHCTPaUMM ero PpyHKUMOHANbHbIX BO3MOXHOCTEN. BHewWHWn Bmua, nnatbl

nokasaH Ha Puc. 26.

O

X4

X5

o)

o

MpueMHnk eoC—1
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v3[ R3
RZD CB

—

§B
%31
m

>

ﬁ.
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Puc. 26. BHeWHMI BUA nnatbl KommyTaumm feoC-1

MnaTa KOMMYTaLUMK OCYLLLECTBAAET cneayolme GyHKUMK:

HanpaxeHuAa 5...30B

dopmmpoBaHME OCHOBHOIO

HanpAMKeHun

nutauma 3,3B  u3

BXOOAHOro MOCTOAHHOIO

NOAKNIOYEHNE BHELHEro PEe3epPBHOr0 UCTOYHMKA HanpsxKeHua (6aTaperku) K NpUemHUKY

(mna BapmaHTa MCNONHEHUA «B») C BO3MOXHOCTbIO €ro OTK/IHOYEHUSA

uSB

noakntoveHue K USB 1 RS232 noptam MK

npeobpa3oBaHMe CTaHAAPTHbIX YPOBHeM curHanos RS232 B ypoBHU LVTTL n obpaTHO

KOMMYTaUUO BXOAHOIo HanpAxXeHuAa nNMTaHnAa OT BHEWHEro NCTOYHMKa UIN Yepe3 pa3bem

6ydepunpoBaHme 1 BbiBoA Ha BY pasbem ceKyHAHOW METKU BPEMEHMU

MHAWKAUMIO HAannumna HanpsaxeHua 3,3B 1 aktueHocTu noptos RS232.

NMpuemHMK NoAKAoYaeTCA K Ns1aTe KOMMyTaumun Yyepes pasbem X3, mexaHu4yeckoe KpenneHune nnatbl

NPUEMHMKA OCYLLLECTBAAETCA NPM NOMOLLM YETbIpEX BTY/IOK, Kak n3obpakeHo Ha Puc. 27.
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Puc. 27. YCTaHOBKA NPUEMHMKA Ha NAaTy KOMMYTaLMK

HanpsaxeHne OT BHeEWHero WUCToOYHWMKA nuTaHuA 5..30B nogaeTtcA Ha WTbIPpbKOBbIA pasbem X2.
[BWKKOBbIA nepekntodaTenb S2 «Vnut» BblbUpaeT, C KaKoro pasbema MoCTynaeT HanpAXKeHue
nUTaHuA Ha ¢opmmposaTtensd 3,3B: ¢ X2 nnum c pasbema USB. [1na Bbibopa BXOAHOrO HANPAXKEHUA C
pa3bema X2 aBUKOK S2 fomKeH BblTb COPUEHTUPOBAH B CTOPOHY X2. Mpu nogaye NUTaHWUA HA NaaTy
3aropaetca ceetogmos «3.3B».

Ha nnate ycTaHoBneHa pe3epBHas 6aTapeika CR1220, KoTopas NOAKAOYAETCA K MPUEMHUKY
nepekntoyatenem S1 (nonoxkeHme «On» - baTapenka nogkntoyeHa, «Off» - oTkntoueHa).

CUrHan ceKyHAHOM MEeTKM MocTynaeT Ha pasbem X6 (po3eTka SMA). Ceetoanog «Tx0» nHamMumpyet
06 akTMBHOCTU Ha AnHMK Tx MopTa #O, cBeToamon «Rx0» MHAMUMPYET 06 aKTUBHOCTU Ha AMHUM Rx
MopTa #0. AHaNOrMYHLIM 06PA3OM MHANLMPYETCA aKTUBHOCTb Ha AMHUSAX [MopTa #1.

FabapuTHO-NpUCOEAMHUTENbHbBIE Pa3Mepbl NaTbl NOKa3aHbl Ha Puc. 28.
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Puc. 28. ra6apVITHO-I'IpMCOGﬂ,VIHMTeI'IbeIe pa3mepbl NnaTbl KOMMYTALUNN
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