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1 O6wme ykasaHusa

1.1 HacTosiLee pykoBOACTBO MO 3KCMnsyaTaunm pacnpocTpaHseTcs Ha 6opToBon
TENEeKOMMYHUKAUMOHHbIN TepmunHan V2X wmopgenu TEDIX-V2, onpepenset
npuembl paboTbl C HUM, a Takke COAEPXUT onucaHue gYHKUMOHUPOBaHUS
yCTpouncTBa.

1.2 TepmuHan TEDIX-V2 npegHasHayeH ans akcnsyatauum B Criegyrowmx
YCINOBUSIX:

— TemnepaTypa okpyxatowiero sosgyxa ot mvHyc 40 go nntoc 70 °C;

— atMmocdgepHoe agasrneHne He Hwke 61 kla (457,5 mm pT. CT.);

— OTHOCUTESNbHas BfaXHOCTb Bo3ayxa 4o 80 % npu Temnepatype nntoc 25 °C
(gonyctmma  akcnnyatauuMss  TepMuHana B YCNOBUSAX  MOBbILLEHHOM
OTHOCUTENbHOW BNaxHocTn o 95% npu temnepatype 40 °C, HO He Gonee 6
CYTOK);

1.3 Npwn nokynke TepmmHana TEDIX-V2 Heobxoaumo npoBepuTb:

— OTCYTCTBME MEXaHNYECKUX NOBPEXOEHUN;

— HanM4yne 3TUKETKN CO LUTPUX-KOLOM U JaTbl NPOOaXMW;

— KOMMNeKTHOCTb TepmnHana TEDIX-V2 B cOOTBETCTBUM C pa3geriom 2.

1.4 BHumaTtenbHO O3HAKOMbTECH C [aHHbIM  PYKOBOACTBOM  Mepen
akcnnyartauuen TepmuHana TEDIX-V2. UsrotoBuTenbs ocTtaBndeTr 3a cobomn
NnpaBoO Ha BHECEHWE W3MEHEHUMN, YNy4llallWuX XapakTepucTUKn TepmuHana
TEDIX-V2, 6e3 npeaBapuTENbHOro yBeaoMneHns nosib3oBaTensi.



1T=DIX

by Fort Telecom

2 KoMnneKkTHoCTb

2.1 bopToBOM TeNeKOMMYHUKaALMOHHBLIM TepMnHan TEDIX — V2 komnnekTyeTtcs

crnenylwmMmn n3aenusamm:

- TepmuHan TEDIX-V2 1 wr;
- AHTeHHa kombuHupoBaHHaa (GNSS, 5.9 I'Tw) 1 wr;
- WHyp 1 wr.
- MacnopTt 1 9K3.
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3 Onucanme tepmuHana TEDIX-V2
3.1 HasHauyeHue

TepmunHan TEDIX-V2 - 510 60pTOBOM TENEKOMMYHUKALNOHHbBIA TEpMUHan,

yCTaHaBfnMBaeMbIl Ha TPaAHCMOPTHble CcpedcTBa W MpedHasHaYeHHbIn Ond
dYHKUMOHNPOBaHMSA B COCTaBe CeTu nepeaydn aaHHbIx no ctaHgapty V2X (IEEE
802.11p, LTE-V2X 3GPP Rel 14) mexay asToMobunamu, arieMeHTamu
OOPOXHOM WHAPACTPYKTYPbl U UHTENSIeKTyanbHOW TPaHCNOPTHOM CUCTEMOWN.
Tepmunnan TEDIX-V2 obecneuunBaer:

- Npuém / nepenavy paguocurHanos B ceTn V2X, UCnosib3yoLyto cTaHaapT
DSRC (IEEE 802.11p) unn C-V2X (LTE-V2X 3GPP Rel 14) B 3aBuCcMMOCTU OT
HaCTPOMKM TepMUHana;

- npuem curHanoB o1 cnytHukoB cuctem [TIOHACC w/unn GPS wu
onpeaeneHne reorpauyecknx KoopanHaTt obbekTa;

- B3aumopencTtene c 6ecrnpoBOAHbIMM YCTPOMUCTBAMM MO TEXHOSOrmm
Bluetooth nnu WiFi gona opraHusaumm unHTepenca «4esioBek-malnHa» Asis
oToOpaxeHusi  rpadu4yeckom KU TEKCTOBOM  WHopMauum  BOOUTENIO
TPaHCMOPTHOro CPeACTBa;

- B3anmopencteme C OOpPTOBOM CeTbi TPAaHCMOPTHOrO cpeacrtea Mo
nHtepgency CAN;

- B3aMMO4encTBmne ¢ BHELLHUMWU YCTpOMCTBaMN No nHTepdency RS-485;

- B3aMMOLEWNCTBME C MepCcoHasnbHbIM KOMMBIOTEPOM MO WHTepdeuncy
microUSB npwu BbINOfHEHMN 3aa4 OOHOBMEHUS NporpaMmMHoro obecneyeHus,
He UCnonb3yeTcsa ANSA WTaTHOro peXxunmMa aKkcniyatauuu,

- BbINOJTHAET pAL CEPBUCHBIX PYHKLUMUMN.
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3.2.1 O0LMe TeEXHNYECKNE XapaKTEPUCTUKN

Tabnuua 3.1

XapaktepucTuka

3HayeHue

V2X 3GPP Rel 14)

BecnpoBoaHon nHtepdenc nepenaum aaHHbix DSRC (IEEE 802.11p, LTE-

YacToTHbIM Ananas3oH

5,85...5,925 Ty,

I'Io,u,,u,epmm BaeMbl€ CKOPOCTU nepenayun

oT 3 go 27 Mbut/c

L-‘|yBCTBl/ITeJ'I bHOCTb lNMpnemMHuKa

—98 nbm

MoLuHOCTb nepeaaTymnka

ot 0 go +20 obm

Twn aHTEeHH

BHewWwHe (pasbem SMA)

Moopepkka cTeka npoTtokonos V2X

na, cornacHo ETSI ITS-G5, LTE-
V2X (cm. Pasgen 3.6)

Moopepkka npunoxenun V2X

RWW, EEBL, IMA, LTA, GLOSA n
T. A. (cm. Pasgen 3.6)

HaBuraumoHHbIn Moaynb

MoopnepxmBaemble THCC

GPS, INMTOHACC, Galileo, Beidou

Kon-Bo pabo4unx kaHanos

184

NCMNOSIb30BaHNA CUCTEM KOPPEKLINK)

XonogHbln cTapT 26 c
['opsynn ctapT 2cC
[TOBTOpPHbLIN 3axBaT 1cC
UyBCTBUTENBLHOCTL B pexunme 3axsata ||-148 obwm
UyBCTBUTESNTbLHOCTb B peXnMe criexxeHuns ||-167 aobm
[MorpeluHoCTb onpeaeneHns koopanHat

B pexxmume Standalone (6e3 2M

[MopaepxnBaemMbll popmaT nNonpaBokK OT
cuctem andpcbepeHUmanbHOM Koppekumm

RTCM 3.2 (RTCM 10403.2)

Twvn aHTEHHbI

BHeLWwHAs (pasbem SMA)

UHTepdencol

Moaynb 6ecnpoBogHOn nepegaym AaHHbIX
Bluetooth 4.0 unn WiFi 802.11abgn

NHutepdenc CAN

NHTepdgenc RS-232

NHTepdenc RS-485

NHTepdenc microUSB

Lindpposon Bxop "3axuraHue"

NERRERERE
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LindopoBbie Bxoab!

NHTepdenc microSD kapThl

Mpouyee

Nuan KaTop COCTOAHUA

TPEXUBETHbLIN

BCTpoeHHbIN akcenepomeTp 3-x oceBou
[Mpenensl UI3BMEpPEHNS1 BCTPOEHHOTO 8G
akcenepomeTpa

HanpsxeHne nutaHus oT 8 0040B
3alumnTa OoT KOHOYKTUBHbLIX NOMEX MO

uenam nutanma cornacHo TOCT 33991- |ecTkocTb |
2016

Pabouasa Temnepatypa -40 - +70 °C

[abapuTHble pa3mepsbl (6e3 yyeTa
aHTEHH)

104 x 122 x 33 mm

Macca

He 6onee 400 r

3.2.2 XapaKkTepuctmkm notpebrieHmst Toka

Tabnuuya 3.2

Pexum paboTbl

MoTpebnaemsln Tok (MA) Npu
HOMWHaITbHOM HanpsXeHuu

12 B 24 B
LUTaTHbIN pexnm paboTbl (cpeaHee) 380 160
LLTaTHbIN pexum paboTbl (B NUKe) 500 250

3.2.3 TepmuHan TEDIX-V2 wumeeT 3awuty OT WU3MEHEHUS MONAPHOCTU

nnuTarwero HanpAaxeHun4d.

3.2.4 TepmuHan TEDIX-V2 umeeT 3ainty OT KpaTKOBPEMEHHbIX MMIMYJSbCOB
HanpsbkeHus amnnutygon o +600 B (npy ganuHe wumnynbca o 4.5Mc u
COMPOTUBNEHUN UCTOYHUKA NUTaHNA He MeHee 50 Om).

3.2.5 NapameTpbl LMGPOBOro BXoAa «3aKuUraHuer:
ypoBeHb nornyeckon «1» - He meHee 6 B n He Bonee 60 B;
ypoBeHb norudeckoro «0» - He 6onee 1 B.

3.2.6 NapameTpbl undpoBbIX BX0A0B TepmuHana TEDIX-V2
ypoBeHb nornyeckon «1» - He meHee 6 B n He Bonee 60 B;
ypoBeHb norndeckoro «0» - He 6onee 1 B;
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3.3 O6wue cBegeHus

Ha pucyHke 3.1 npuBeaeH BHelWwHU Bug TepmuHana TEDIX-V2

PucyHok 3.1

Pa3bémbl Ha TepMuHare pacnosfioXXeHbl C ABYX NMPOTUBOMOSIOXKHBLIX TOPLIEBbLIX
CTOpoH. VX mnsobpaxeHne npmBeaeHo Ha pucyHkax 3.2, 3.3 u 3.4. PasbéMbl
NPOMapKNpOBaHbl B COOTBETCTBMN C UX HA3HAYEHNEM.

Bxoa/Bbixon  LED Micro SD USB Ethernet

PucyHok 3.2



HasHayeHune

KOHTaKTOB

NHTepenCcHoro

npuBeaeHo Ha pucyHke 3.3 n B Tabnuue 3.3:

pasbéma X1

by Fort Telecom

«Bxopa/Bbixoa»

X1

18

10

9

1

PucyHok 3.3 - Pa3zbéM C HOMepamMu KOHTaKTOB U KItOYOM

Tabnuua 3.3
Ne HanmeHoBaHue
LBeT Ha3HauyeHune
KOHTaKTa cCUrHana
1 Cepbin He ncnonbayeTtca
2 RS485 - 3en. - YépH. NHTepdenc RS-485 koHTakT
B ()
3 CANL OpaHX.- YEpH. NuTepdeinc CAN koHTakT L
4 RS232 Tx CuH. - 6enbin NHTepdenc RS-232 koHTaKT
TX
5 Benbin He ncnonbayetcsa
6 CuHun He ucnonbayetcsa
7 Kentoin He ncnonbayetcsa
8 Benbin He ncnonbayetcsa
9 GND YepHbIn 3emns
10 YepHbIN He ncnonbayeTtcsa
11 RS485 + 3en. - 6enbin NHTepdenc RS485 koHTaKT
A (1)
12 CANH Kpac. — 4épH. NHTtepdenc CAN koHTakT H
13 RS232 Rx CWH. — YépH. NHTepdenc RS-232 KoHTaKT
RX
14 OpaHxeBblIi He ncnonbayetcsa
15 IGN CuvHun CocTosiHME NUHUK 3aXKUraHUs
16 DI2 3enéHbIn LindopoBown Bxop, 2
17 DI1 Kentbin Lindoposon Bxopg 1
18 V+ Ben. — opaHx. [Mutanve 12B vnu 24B




1T=DIX

by Fort Telecom

MopT USB 2.0 OTG mncnonbayetcs Ans nokanbHOro 06HoBreHUs
nporpamMmHoro obecnedyeHms TepMmHana.

Cnot gna yctaHoBku Micro SD kapTbl, KOTopasi nipuMeHseTca ang
pacLmpeHnss BO3MOXHOCTEN YCTPONCTBA Mo XpaHeHuto Log dannos.
MakcumanbHbI 06BEM NamaTn SD kapTbl cocTaBnsaeT 128 GanT.

TexHonornyecknn nopt Ethernet He ncnone3yeTca npu akcnnyaraymm
TepMuHana.

CTopoHa ans NoakniYeHNsa aHTEHH Noka3aHa Ha pUcyHke 3.4.

)

MOAACC
GPS 802.11p 802.11p

PucyHok 3.4
Ha pucyHke 3.5 nokasaH TepmunHan TEDIX-V2 ¢ nogkntoyYeHHbIMY aHTEHHaMM

PucyHok 3.5
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PyHKUMOHaNbHO TepMuHan TEDIX-V2 cocTouT U3 crnenytowmx OCHOBHbIX
KOMMOHEHTOB, NOKa3aHHbIX Ha PUCYHKe 3.6:
- mogynb MNMOHACC/GPS ¢ nogknto4eHHOM K HeMy BHELLUHEN aHTEHHOW;

- mogynb DSRC ¢ aByMs NOAKNIOYEHHBIMU K HEMY BHELLHUMU aHTEHHAMMU;
- Moaynb Bluetooth/WiFi ¢ nogkntoyeHHOW K HEMY BCTPOEHHOW aHTEHHOW;
- LeHTpanbHbIn npoueccop CPU;
- akcenepomeTp;

- SDRAM namsTb;

- Flash namsaTb;

- MHTepdencHbin 6510K;
- bnok ctabunuaaunun Hanps>KeHus;

- SD kapra.
29Ty ‘ 5.9TTy [} [rnoHAcc
aHTeHHa || | aHTeHHa /GPS
dHTEeHHA
-~
woame || e | (22221
IEEE 802.11p/ MOHACC /
C-Va2Xx GPS
Mogynb
Bluetooth
SDRAM ||
—{ AkcenepomeTp H
Flash  |r=— CPU
bnok
cTabunusaLum 5 ]
HaNPFKEeHNA WHTepdelicHbiii Bnok HaSpET}a
T T 3§ T LT

U nuT.

Uuhposse RS-232

EXDAbI

RS 4535 CAM USB

PucyHok 3.6

11




by Fort Telecorm
[lanee n3noXxeHo Ha3Ha4YeHne Kaxgoro n3 KOMNOHEHTOB.

Moayne [JIOHACC/GPS. B TepmuHane TEDIX-V2  wucnonb3syeTtcs
BbICOKOYYBCTBUTESNbHLIM Moaynb GPS (GPS/ITIOHACC), koTopbIi C NOMOLLbHO
BHELWIHEN aHTEeHHbl NPUHMMAaeT KOOOBble CWUrHarnbl CO CMYTHUKOB CUCTEMDI
NMOHACC wu cnyTtHukoB cuctembl GPS. Moayrnb BbluucnseT reorpaduyeckmne
KOOpAMHATbl CBOEro MECTOMOJSIOKEHUs, BbICOTY Hag YpPOBHEM  MOpH,
HanpasneHne OBUMXEHUS, CKOPOCTb U TOYHOE BPEMS.

Moaynb |IEEE 802.11p/C-V2X npegHasHadeH Aans peanu3auum obmeHa
AaHHbIMU Mexay — TEeNeKOMMYHUKAUMOHHBLIM  3fIEMEHTOM  [JOPOXKHOM
NHMPaCTPYKTYpbI RSU (Hanpumep, TEDIX-R1) n GopTOBbLIM
TeNeKOMMYHUKaUNOHHbIM TepmuHanom OBU TEDIX-V2, ycTaHOBfIEHHbIM B
TPaAHCMOPTHLIX cpeacTtBax. PagnouHTepdenc peanusyetr QU3NYECKUA U
KaHanbHbIN  YpPOBEHb CTeKa MpoTokonoB V2X, cornacHo KOTOpoMmy
obecneuvnBaeTtcsa padota V2X NpunoxeHuin.

Moaynb Bluetooth/WiFi ¢ BCTpOEHHOM B TepMUHam aHTEHHOW CIYXUT 4SS
opraHmsauun 6ecnpoBOgHON CBA3M C  YCTpoucTBamMu, obecnedmBaronmMmm
YerioBEK-MaLUMHHbBIN NHTepenc, TexHonorna 6ecnpoBogHon nepenay AaHHbIX
Bluetooth unu WiFi BbibnpaeTca nporpammMHbiM 06pasom

LeHTpanbHbIin npoueccop CPU cnyXuT Ans WCMNOfHEHUs BCTPOEHHOro
nporpammHoro obecnevenus TepmmHana TEDIX-V2, nCnonHeHus cueHapues u
npunoxeHnn V2X, obmeHa gaHHbIMM ¢ RSU, kOHTponst paboTtocnocobHOCTH
camMoro TepmuHana.

AKcenepomMeTp CNyXuT A5 U3MepeHNsa YyCKOpPeHUs TPaHCMOPTHOro cpencrsa
No KaXKaon n3 Tpex oceun, 3TU AaHHble NO3BONAT aBTOMaTUYeCcKn onpeaenuTb
drakTbl OCTAHOBKM N OABWXEHUS aBToMObUs, obecnednmBaTb KOHTPOSb Pe3KMX
TOPMOXEHUN NpU peanusauyum CoOOTBETCTBYOLMX cueHapmnes V2X.

SDRAM namatb Heobxoauma ONA UCMOMHEHUS BCTPOEHHOro nporpaMmMHOro
obecneyveHus.

Flash namatb Heobxoauma Onsi 3HepProHe3aBMCUMOro XpaHeHUss BCTPOEHHOIo
nporpammHoro obecnedenusi, annoB ¢ HaCTpPOMKaMM N HEKOTOPbIX (hbannos,
dhopMmpyembIx B NpoLiecce ero UCNOoNHeHus (nor-gannel 1 np.).
UHTepdencHbIn 6nok obecneunBaeT anekTpnyeckoe cornacoBaHme CUrHarnos,
nocTynawwmux Ha BXoOHble UWHTepdencbl TepMuHana, gnd nocrenyowen
nepenayum ux B LeHTpanbHbIA npoueccop u obpaTHo.

Brnok crabunusaunn HanpsKeHUA Cry>XUT ans GopMmnpoBaHna HeoBXoaMMbIX
HanNpspkeHUn nuTaHus Ons (QYHKUMOHMPOBAHUA TepMuHana, a Takke Afs
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3aWunTbl TepMMHana oT HeraTMBHbIX MPOLLeCcOB B 6OPTOBOW CETU TPAHCNOPTHOrO
cpeacTsa.
SD kapta npuvMeHseTca ANs paclMpeHuss BO3MOXHOCTEW TepMuHana nmno
XpaHeHuto Log gpannos.
He donyckaemcsi camocmosimesnibHasi ycmaHoeka SD
kapmbl e npubop. lpu nosieneHuu Heobxodumocmu
ycmaHoeku SD kapmbl e npubop - Heobxodumo
cesizambCsi ONisi KOHCYJibmauyuu C MmexHU4eckKol
nodadep kKol npoussooumeris.

3.5 MpuHuMn paboTbl

AsTOomMOOMNK, obopyadoBaHHble 60PTOBbLIMKM TENEKOMMYHUKaLNOHHBIMU
TepmuHanamm OBU (on-board unit) nepegatoT wmpokoBewaTenbHO coodLLeHNs
C JaHHbIMW O MECTOMOSOXEHUN U COCTOSHUM CBOUX CUCTEM. OTU COoOOLLEeHNA
noctynato Ha gpyrme OBU 1 Ha TeNeKOMMYHUKALMOHHbIE 3NIEMEHTbI JOPOXKHOM
nHgpacTpykTypbl (RSU - Road Side Unit) B 3oHe paguosmnaumoctn. OBU n RSU
aHanM3npyoT, NOCTYNMBLUYIO OT MHOXecTBa aBTOMOOMMIEen WHGopmauuio u
reHepupylT paccbifiky npegynpexgarowmnx coobweHnin 0  BO3MOXHbIX
CTONKHOBEHUAX N ApyruX nHumaeHtax. OBU Takke reHepupyloT yBeaoMIeHNs
BOOMTESTIO Yepes YeSloBeKO-MallnHHbBIN nHTepdenc. [ns nepegaym aHHbIX Mo
pagnokaHany wmexagy RSU wn OBU wvcnonb3yetcs craHOapTU3MPOBaHHbIN
opraHusaumen ETSI ctek npotokornoB V2X. [lpegoynpexgeHnsa 0 BO3MOXHbIX
WHUMOeHTax Takke oTnpasnsitca B WUTC  nnatdopmy (nporpammHoe
obecneyveHne, passepHyToe B UeHTpe ynpasrneHns WTC), ana npuHATUS
HeobXoaMMbIX OENCTBUA B 3aBUCMMOCTU OT MHUUMAEHTA U cbopa CTaTUCTUKM NO
OTAeNbHbIM y4acTkaM OOpOXHoU ceTu. B ceoto oyepeapb, nnatdopma UTC Ha
OCHOBE [aHHbIX BBOAMMbLIX oOrfepatopaMuM W [AaHHbIX M3 APYrMx CUCTEM
reHepupyeT cooblleHusi, nepegaBaemble Ha RSU u Heobxogumble Aans
peanusauun V2X cueHapueB (MHGoOpMauMss O MfaHUPYEMbIX [LOPOXHbIX
paboTax, MHpOpPMaUMA O CYLLUECTBEHHbIX YXYALIEHUAX MOroAHbIX YCIOBUNA,
MHopMauusa 0 pexmmax paboTbl CBETOOPHbLIX 0OBLEKTOB U T.4.). YKa3aHHas
nHopmauus  obpabatbiBaetcas RSU u©  paccbinaetca B KayecTse
npegynpexaeHnn Ha TepmuHansl OBU, Haxogswmneca B X 30He AENCTBUS.

MprHUMN paboTbl NPOUNIOCTPUPOBAH Ha pUCyHke 3.7.
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Leutp ynpasneHus

MHTenneRTYaNbHOR —

TPAHCNOPTHOW CHCTEMBI S

(ITS Central Station)

CeTb nepenaum
NAHHbIX

G 1P I1s-Gs ITS-G5 “ p
—Z7L— —ZL—
RSU & RSU RSU

TEDIX-R TEDIX-R TEDI¥-R
ITS-G5 ITS-G5 ITS-G5
—_
~_ OBU
= o a—

— 0OBU ? OB

oo 5o o oo

PucyHok 3.7 - Bsanmogencteme OBU TEDIX - V2 ¢ RSU TEDIX-R1

3.6 NopaepxunBaemblie V2X ctaHAapTbl, MPUNOXEHUA N CePBUCDI
Yctponcteo TEDIX-V2 nogoepxunBaeT cneaytowmne ctaHgapThl
noamMmHoxectea V2X:

ETSI EN 302 665 (apxutekTtypa)

ETSI EN 302 636-4-1 (GeoNetworking)

ETSI EN 302 636-5-1 (BTP)

ETSI EN 302 637-2 (CAM)

ETSI EN 302 637-3 (DENM)

ETSI TS 103 301 (B yacty MAPEM, SPATEM, RTCMEM)
ETSI EN 302 895 (LDM)

TEDIX-V2 nogaepxuBaeT paboTy crneaytowmx V2X npunoXxeHnin n cepeBncos
(cm. Tabnmuy 3.4)
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HanmeHoBaHue pyc.

HanmeHoBaHue aHrn.
(kpaTKOE
HauMeHOBaHue)

CooTBeTCTBME
cTaHpgapTy

MpepynpexaeHne o NpUbMKeHUM
TC cnyx6 3KCTPEHHOro
pearmpoBaHus

RHS- Emergency
vehicle approaching
(EVA)

ETSI TS 102 637-1 nyHKT
6.1.4.1, ETSI TS 101 539-1
NYyHKT 6.3.1

MpenynpexaeHus o
HebnaronpUATHbLIX NOroAHbIX
yCIoBUAX

RHS-Adverse Weather
Conditions (AWC)
Warning

ETSI TS 101 539-1- Road
Hazard Signalling
applicatlon-Adverse
Weather Warning

MpenynpexaeHue o NPUBImKeHNN
K MECTY JOPOXHbIX paboT

RHS-Roadwork (RWW)

ETSI TS 101 539-1- Road
Hazard Signalling
application-Roadwork

MpenynpexaeHve 0 pe3kom
TopMmoxeHun TC B noToke
Brepeau no xoay ABMXKEHUS

RHS-Emergency
Electronic Brake Lights
(EEBL)

ETSI TS 101 539-1- Road
Hazard Signalling
application-Emergency
Electronic Brake Lights

NHbopmaums o BpemeHun n pasax
paboTbl cBeTOdhopa

Signal Phase Timing
(SPAT)

NHdopmaums 06 ontumansHom
CKOPOCTM nogbesaa K NepeKkpecTky

GLOSA

ACCUCTEHT OABWXEHUS Ha
nepekpecTke

Intersection Movement
Assist (IMA)

ACCUCTEHT NoBO poTa HaneBo

Left Turn Assist (LTA)

ETSI TS 102 637-1 nyHKT
6.1.4.3, ETSI TS 101 539-2

MpenynpexaeHve o npoesae Ha
3anpeLwjaroLmn curHan ceetodopa

Red Light Violation
Warning (RLVW)

ETSITS 102 637-1

MpenynpexaeHne 0 HaxoXaeHUu
neLwwexoaoB Ha Npoes3Xemn YacTu

Human Presence on The
Road (HPR)

ETSI TS 102 637-1 nyHKT
6.2.4.8, ETSI TS 101 539-1
NyHKT 6.3.10
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4 HacTpouka m noaroroBKka K paborte

4.1 IP agpec v nogknoyeHue K yctpomnctey no SSH

[na noAKNIYeHns K yCTPONCTBY U U3BMEHEHUST €0 HAaCTpPoek Heobxoanmo
NOOKITIOYMTLCHA K HeMy € nomMoLubto Ethernet kabeng, ncnonbays npotokos SSH.
Mogonget nobon knneHT SSH Ha Baww BbIGop, Hanpumep — PUTTY.

N3HayvanbHO ycTponcTtea TEDIX BbinycKkaloTCA ¢ 3aBofa U3roTOBUTENSA C
BkntoyeHHon onunen DHCP, T.e. yctponcteo TEDIX npu BknoyeHun ero B
nokanbHyto ceTb nonyyut IP agpec asBtomaTtmndeckn ot DHCP cepBepa. Y3HaTtb
BblOeneHHbIn ycTponcTBy IP agpec MmoxHo Ha DHCP cepBepe No U3BECTHOMY
MAC-agpecy (kak y3Hatb MAC-agpec ycTpoucTBa 4uTanmTe B pasgene
«NOeHTUdMKaLNA YCTPOUCTBA B CETUY).

Takke nogknunTbca K yctpoucteam TEDIX MoxHO coeunHuB ero
Hanpsimyto kabenem Ethernet ¢ nepcoHanbHbIM KOMMLIOTEPOM, Y UCNONb30BaTh
IP agpec no ymonyaHuio 192.168.168.192/24.

4.2 UpeHTudukaumsa ycTpoucTtea B CeTU

MAC-agpec yCTpOMUCTBa yKka3aH Ha 3TUKETKe Ha ero kopnyce. Mnagwwve 4
banta MAC-agpeca ucnonb3ylTcs npu gopmupoBaHun hostname u npu
B3aumogencteum B cetn Ethernet nnu WiFi. Ecnn yctponcTBo HacTpoeHo Asis
paboTbl no TexHonorun WiFi ero ngeHtTndukatop takke byget cpopmmpoBaH Ha
ocHoBe MAC-agpeca no npuHumny TEDIX-AAAAAAAA

Hanpumep, yctponctBo ¢ MAC-agpecom = d0:78:14:38:af:89 6Gyner umeTtb
hosthname = TEDIX-V2-1438AF89, B cetn WiFi TEDIX-1438AF89.

B V2X ceTu yCcTpOMUCTBO MMeEET yHuKarnbHbI naeHTugukatop Station ID,
KOTOpbI NpeacTaBneH B AecatnyHom suae (Hanpumep stationlD = 339259273).

NMPUMEYAHUE - Y3natb Station ID TEDIX-V2 moxHo B Beb-nHTEepdence RSU

B pa3sgene "MoHutopunr" (TEDIX-V2 gormkHa Haxoantbca B paguyce AenNcTBus
RSU).
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4.3 Hactpouka Android npunoxenuna HMI

YacTblo cUCTEMbI, YCTaHaBNMBAEMOW Ha aBTOMOOWNb, MOXET ObiTb He
Tonbko yctponctso OBU TEDIX-V2, HO n nnaHweT unn 60pTOBOM KOMMbLIOTEP
Ha 6ase onepaumoHHon cuctembl Android. B atom cnydae Ha nnaHweTt/bK
MOXHO BO3NOXUTb (PyHKUNK cpeacTBa oTtobpaxeHus (Human Machine Interface
-HMI) coobuieHnn BoguTento, BO3HUMKAWLWMX B npouecce pabotel V2X
NPUITOXEHUN.

Yctponcteo TEDIX-V2 nsHayanbHO HAacCTPOEHO And nepefayvm CooOLLEHNN
BoauTento 4epesd 6GecnpoBoaHon wuHTepdenc WIiFi. Bce Hactpoukm ans
nogkrtoyeHns Heobxoanmo npoBoanTb Ha ctopoHe Android ycTtpounctsa. [ns
nonyyeHus apk danna m MHCTPpyKunru no Hactpouke Android npunoxeHus
obpawantechb B crnyxby TexHudeckon nogaepxkm OO0 «PopT-Tenekomy.
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5 MoHTtax tepmumHana TEDIX-V2 B TpaHCnOpTHOM

cpeacTBe

5.1 O6wume TpeboBaHNA K NpoOKNaaKe Kabensa B TPAHCNOPTHOM
cpeacTBe.

MNpwn npoknagke kabenen B TpaHCNOPTHOM CpeacTBe, creayeT
npuaepxmnBaTbCcs crieayowmnx TpeboBaHui:

1. He ponyckaeTcsa npoknagbiBaTb Kabenb BOMM3WM OBUXKYLLMXCS
YyacTel, WCTOYHMKOB 3neKTpPOMarHUTHbIX MomMex (cTapTepa, reHepaTopa,
KaTyLUKN 3aXXKUraHUs, BbICOKOBOJSTbTHBLIX NPOBOAOB).

2. [lpn BbIOOpe MecT Ana npoknagkn Heobxogumo u3beratb
npuneraHvsa kabens (kryta) K OCTpbIM KpasiMm 35ieMeHTOB aBToMobus.

3. Nocne MoHTaxa y6e,EI,VITer, YTO BCe€ COeUHEeHUNA HaOeXHbl U
XOopoLwo 3an3ornnpoBaHhbl.

4, Mpn HeobxoauUMOCTM HapacTUTb AfMHY MPOBOAOB WCMNOSb3YNTE
kabenb cevyeHnem He meHee 0,35 mm2. CoegUHEHNE NMPOBOAOB OCYLLECTBNANTE
METOAOM CKPYTKM MU C UCMNOSIb30BAHNEM KNEMMHUKOB.

5.2 MoHTaX TepMUHarna B TPaHCNOPTHOM cCpeAcTBe

OcyuwectBute nNOAroTOBKY MecCcTa B TPaHCMOPTHOM cCpeactse [Aansd
YCTAHOBKM TepMumHana B CTPOromM COOTBETCTBMM CO  chnegyolumm
TpeboBaHMAMM:

1.  MecTo ycTaHOBKM TepMMHarna AOSMKHO ObiTb BbIOpaHo, CXoasa U3 ero
rabapuTtHbix pasmepoB (122x109x27 mMm), a Takke C yyeTom obecneyeHus
Tpebyemoro npocTpaHcTBa ans yaobHoro nogkniovYeHns pa3beMOB.

2. MecTo ycTaHOBKM OOMKHO obecrneymBaTb BO3MOXHOCTb >KECTKOro
KpenneHnsa TepMuHana K Kopnycy TpaHCMOpTHOro cpeacTtsa BuHTamu M3 (anvHa
BUHTa BblbupaeTcss mMcxoaa M3 TOMLWMHbI MOBEPXHOCTWU, Ha KOTOpYyH Oyaer
3aKpensieHo YCTPOMCTBO).

3.  3anpelleHo ycTaHaBnMBaTb TEPMUHAN B MECTax, rae ero Kopnyc unm
pasbemMbl  MOFyT  compukacatbCsi C  OBWXKYLUMMUCA  YacTaMU UMK
HEN30NMPOBAHHbLIMU 3NEKTPUYECKMMM KOHTaAKTaMM.

4. Tpun BbIOOpe MecTa [Ans YCTaAHOBKM TepMuHana Heobxogumo
yunTbiBaTb AONYCTUMbIE YCITOBUS €ro aKcnnyaTaumm (TemnepaTypHbIi AuanasoH
oT MuHyc 40 go nntoc 70 °C, cTeneHb 3awmTbl OT NPOHUKHOBEHUSI MOCTOPOHHUX
Ten n Bogbl — IP40). 3anpeleHo ycTaHaBnmBaTb TepMMHaN B MOTOPHOM OTCEKe
N Opyrnx mecrtax, rae ykasaHHble YCrnoBusi He cobntogatoTcs.

5. [Mpn BLIOOPE MECTa yCTaHOBKM TEpMUHAna XenaTtenbHo obecneynTtb
MUHUManNbLHOE pPacCTosiHAE A0 pa3bema MNOAKMNIYEHNA K OOpTOBOM CETU
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aBTOMOOWUIISA, a TakkKe C y4eTOM BO3MOXHOCTM obecrneynTb npoknagky kabeneun
N XXFYTOB MPOBOAOB K MEeCcTaM NOAKMHOYEHWUN.

6. [Mpn BLIOOPE MeCTa yCTaHOBKM TEpMUHAarna enaTtenbHO obecneynTtb
yoobHbIn goctyn ans nogknioyeHna MK k USB pasbemy TepmuHana B criyyasx
HeobXoANUMOCTN ero nokanbHOW ANAarHOCTUKN UK KOHMUIYPUPOBaHUSI.

7. Tepmunan TEDIX-V2 pormkeH pacnosniaratbCs B rOpuU3oHTasibHOM
NSIOCKOCTN B COOTBETCTBUM C PnCyHKOM 5.1.

Bxoa/Bbixog LED Micro SD USB Ethemet

PucyHok 5.1. OpueHtaums TEDIX-V2 npu ycTaHOBKE B TPAHCNOPTHOM
cpencree

5.3 YcTaHOBKa U noAKnoYeHUe aHTeHH K TepmuHany TEDIX-V2

TepmuHan TEDIX-V2 komnnektyetca BHewHen HCC (TTTOHACC/GPS)
aHTeHHoW n aHTeHHamu DSRC. [Insa ncnonb3oBaHMs TepMuHana Heobxoanmo
OCYLLECTBUTb MOHTaX aHTEHH W NpoKnagky kabens OO MecTa YCTaHOBKM
yCTpouncTBa.

NMPUMEYAHWE - AnuHa kabens ctaHaapTHon THCC aHTeHHbl — 5M, DSRC
aHTEHHbl — 3M.

Mpn moHTaxe [TIOHACC/GPS aHTeHHbl obecrneybTe MakCUMaribHYHO
OTKPbITOCTb HebocBoAy aKTUBHOW (MPUEMHOW) MOBEPXHOCTU aHTEHHbl AN
NnofydeHns MpsaMbIX CUrHaNoB CO CNYTHUKOB. KonmMyecTBOo MeTanniMyeckmnx
3NeMeHTOoB, 3aTeHsawmnx sBuanmoctb Hebocsoaa TIOHACC/GPS aHTeHHOW,
OOSMKHO ObITb MMHMMarbHbLIM. Takke HE peKkoMeHayeTCs pacrnonaraTb aHTEHHY
noA CTeknamm ¢ anekTpo-oborpeBom T.K. HUTU oborpeBa 6rIOKMPYHOT/UCKaXaloT
npoxoxaenue curHanos NIOHACC/GPS.

[Mpn mMoHTaxe DSRC aHTeHH crnegyeT pasmewarb WX Ha Kpblle,
obecneunBasa MakcMmarbHY 30HY MPSMON BUOMMOCTU Mexay aHTeHHamn OBU
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N aHTEeHHaMu NpuaopoXxHoro obopyposaHna RSU, a Takke aHTeHHamu OBU
ApYyrux asToMmobunen.

B TtepmuHane TEDIX-V2 pgBe aHTeHHbl DSRC wucnonbaytoTca Ans
peanu3aunmnm MexaHmama pasHeceHHoro npuema unm (Antenna Diversity). 910
Nno3BondeT B Crlydae HEBO3MOXKHOCTU Npuema rnonesHoro curHana Ha OCHOBHOM
aHTEeHHE n3-3a 3HAYUTENbHOrNO €ro UCKaXKeHusi BCneacTBue uHTepdepeHumn,
NPUHATb CUrHan Ha pe3epBHOM aHTeHHe. [pn 3TOM OCHOBHas aHTeHHa Main (Ha
pucyHke 3.3 crieBa) OCYLUECTBNSET Kak NpuUeM, Tak U nepegady curHana, a
pe3epBHas (Ha pucyHke 3.4 cnpasa) TONbKO NPUEM.

ernneHme dHTEeHH OCYLWEeCTBJIAeTCA K MeTalviM4eCKnMMm 3JieMeHTaM C
NMOMOLLUBKD MarHMTHOIoO KpenneHnda, HaxoasdLlerocqa B HM)KHEW YacCTuW MIOCKOCTHU
AdHTEHHBbI.

PacnonoxeHne aHTEHH BHe canoHa TPaHCMOPTHbIX CPeacTB (Ha Kpblwe
KabuHbl M nNp.) Agonyckaetca B MecTax, obecneuynBawowmx 3awuTty oOT
MEXaHN4YEeCKOro noBpexaeHust unn obpbiBa aHTEHHbI (NPU CONPUKOCHOBEHUU C
HaBMUCaOLLMMM BETBAMU OEPEBLEB U NP.).

[Mpn npoknagke kabensa aHTEHH cneayeT y4uThiBaTb TpeboBaHme no
MUHMMarbHOMY pagunycy narnba koakcumanbHoro kabens — 15 mm.

BbinonHanTe NoAKMtoYeHne pasbema kabens aHTEHHbI K
COOTBETCTBYHLLEMY pa3beMy YCTPONCTBA.

5.4 Nogknro4vyeHue uenev NUTaHuNA

LUnpoknin gnanasoH BxoAHoro HanpsbkeHus (ot 8 go 40 B) TepmuHana
TEDIX-V2 no3songetr wucnonb3oBaTb €ro B TPaAHCMOPTHLIX CpeactBax C
HOMMHanbHbIM HanpskeHnem kKak 12 B, Tak n 24 B. lMogknio4veHue uenen
nuTaHua TepmuHana TEDIX-V2 k akkymynsaTtopHou Gartapee TpaHCNOpPTHOro
cpefcTBa crnegyeT NpPoBOAUTL MO CXemMe, NpenCTaBfieHHOM Ha PUCYHKEe HUXe.
[MpenoxpaHuTenb, NOCTaBNSeMbIN B KOMMNSIEKTE C TEPMUHANOM, PEKOMEHAYeTCSH
noaKntoyaTh B LEMb MakcuMarbHO 65IM3KO K MCTOYHUKY TOKa.

MpeaoxpaHKTelb v P
— _
| I
X1
GND
+ -
PucyHok 5.2
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5.5 Noagkno4vyeHe KOHTAKTOB OT 3aMKa 3aXXUraHusi

Onsa koHTponsa ¢akTtoB BKMAYeHUs pAsuratena TepmuHan TEDIX-V2
NOLKMNIOYaEeTCA K Lensam 3axuraHus TpaHCMOpTHOro cpeacrtea. [logknoveHue
cnegyeT NpPoOBOANTbL COrNacHO Cxeme Ha pucyHke 5.3.

NotpebuTend

X1

G

AKHYMYNATOP

PucyHok 5.3

5.6 Noakno4yeHne LUPPOBLIX BXOOOB.

TepmunHnan TEDIX-V2 umeeT 2 uupoBbix Bxoga ANs MNOAKIHOYEHUA
AatynkoB. baszoBoe ncnonb3oBaHMe BXOOO0B - ANt NOAKNIYEHUSA CUrHana neBoro
nosopoTta (koHTakT Ne17), Heobxooum ans dyHKuuM "ACCUCTEHT MNOBOPOTa
HaneBo", W [JaTyMka BKNOYeHMsa npobneckoBoro Masika (KoHTakT Ne16)
TPAHCMOPTHOrO CPeacTBa IKCTPEHHLIX CNYXXO U APYrnX TPaHCNOPTHbLIX CPEACTB,
UMEWLLUMX npaBO WUCMNOMb30BaTb CUHUMA  npobneckoBbin Masik. [Ona
NCNOMb30BaHNSA «daTyMKka BKIKOYEHUS NPO6GMEeckoBOro Masika» TaK ke
HeobxoAuMO BbIOpaTb COOTBETCTBYHOLUMA TWUM TPaHCNOPTHOrO CpeacTBa B
danne config.txt, pacnonoxeHHoro B nanke «/home/user».

[MogknoYeHne OUCKPETHbIX AaTYMKOB (KHOMOK, 4AaTYNKOB «CYXOM KOHTaKT»
M Np.) NPOBOAUTL COrNacHO PUCYHKY 5.4,
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FUNKMT — h
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Oarumk

PucyHok 5.4

5.7 Moaknto4veHne nutepdencos RS-485, CAN

[MogknoveHne yCTpONCTB ¢ MHTepdencamm RS-485 k TepmuHany, a Takke
nogkntoyeHme k CAN LwwnHe aBTOMOBUNA MPOBOAMTE COrfacHO crieayoLlen
cxeme M c yyetom TpeboBaHUM pyKOBOACTBA MO 3KChnyaTaumm (MOHTaXy)
NOLKMNI0YaEMbIX YCTPOUCTB, TaKXKe CM. MPUMEYaHNA HUXe.

9 LA
YCTpPOMCTBO : RS4E5A
= L3S
?! R B
X1
Low | —
CAN IWKHa =
igh )
.
PucyHok 5.5

NMPUMEYAHUE - Ecnn koHTakTbl ycTpoucTtBa C uHTepdencom RS-485
00603Ha4Y€eHbl KaK «+» N «-», NOAKI0YEeHMEe HEOHXOANMO BECTU NO NPUHLMMY «+»
Ha «A», «-» Ha «B» (TpebyeTca cBepuTbCA C JOKYMEHTALMEN HA YCTPOUCTBO).

[Mpn HEOBXOAMMOCTU NOAKITIOYEHUS K TEPMUHANY MHOXECTBa YCTPOWUCTB C
nHTepdencom RS 485, npomssoguTte NogknoyeHMe No crneayrolen cxeme.
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0 i,_ R54854
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YeTporcteo M ;
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PucyHok 5.6

5.8 Moaknto4veHne nHtepdenca RS-232

B yctponctee TEDIX-V2 4epe3s wuHTepdenc RS-232 peannsoBaHo
B3aMMOLENCTBME C KOHCOSbI OnepaumMoHHOM cuctembl Linux. Yepes aToT
NHTEepenc BO3MOXEH MPOCMOTP OTNAaA0YHbIX COOOLLEHNN UK Nodada KOMaHL,.

[Mogkno4eHe nepcoHaribHOro KOMMbKOTEPA WM MHOMO  YCTPOMCTBA
(Mogem ypaneHHoro goctyna wunv np.) ¢ uHTepdgencom RS-232 k TEDIX-V2
NpOBOANTE COrMnacHo criefyoLlen cxeme 1 ¢ y4etoMm TpeboBaHuin pykoBoaCTBa
no akcnnyatauun (MOHTaxy) NOAKMHYaeMoro ycTpomncTea.

R5232Rx

o Tx
] RS232T:
Verpoicteo |7 RHJ' . X1
B GND
GND
PucyHok 5.7
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6 NNapaHTUm narorosurens

[[@paHTUMHBLIM CPOK 3KCnyaTaumn ycTpoucTtea - 3 roga c Aatbl npogaxu. B
rapaHTumHoe obcnyxmBaHMe U PEMOHT MPUHUMAETCS YCTPOMUCTBO B MOSTHOW
KOMMMNEKTHOCTU. [apaHTUMHbIN PEMOHT He MPOU3BOAUTCA B ChneayrLmnx
crnyJvasx:

€CNN rapaHTUHbIN CPOK YXKEe UCTEK,;

MpU OTCYTCTBMU MAPKUPOBKM C 3aBOACKMM HOMEPOM Ha Kopryce u3genusi, a
TakKe, ecrnv 3aBoAcko Homep Gbin U3MEHEH, yaaneH unm Hepasbopums;

NPU HANUYUN BHELLHUX U BHYTPEHHUX MEeXaHUYeCKUX MOBPEXAEHUN, crienoB
BO3ENCTBUSA XMMUYECKUX BELLLECTB, arpeCCUBHbIX CPEA, KNAKOCTEN, CUMbHbIX
3arpsisHEHUN, a Takke NPU HanM4yMm HAaCEKOMbIX UM CNeaoB UX NpebbiBaHuS;
n3-3a HecoOGnAEHMS NpPaBUN MOAKMHOYEHUS W JKCNNnyaTauuum, a Takke
HECOOTBETCTBUS napameTpoB anekTponuTaHus yCTaHOBMEHHbIX
PYKOBOACTBOM O 3KCMyaTauuu;

BCcrneacTeme popc-MarKopHbIX 0BCTOATENLCTB, AENCTBUIA TPETLUX MWL, U
AOPYrMX NPUYKUH, HE3aBUCSLLIMX OT U3rOTOBUTENSI.

7 TexHuyeckKkana nogaepxkKa

TexHn4yeckas noaaepkka no NPOeKTUPOBAHNIO CUCTEM [OPOXKHOM
NHpacTpyKTypbl V2X, Bonpocam 3KcnnyaTaumm U HacTPonku o6opyaoBaHns
oKa3sblBaeTcs:

e 1o TenedoHy (Bpems anga 3BoHKOB 8-00 — 16-00 no0 MOCKOBCKOMY
BpemeHun) 8 800 100 112 8
+7 (342) 270-11-28

e no e-mail: support@tedix.ru

Bca TexHnyeckaa gokymMeHTaums gocTtynHa Ha cante: https://tedix.ru
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Bepcus N3meHeHuns [lata BBegeHus

1 McxogHaa Bepcua 25.11.2021

2 OnuncaHus ycTponctea 15.06.2023

3 KoppektupoBka Bepcun RTCM B TexHuyeckux | 15.08.2023
XapakTepucTmkax, KOppeKTUpPOBKa Yncna nHTepgencos
RS-232 Ha CTpPYKTypHOW CXeme

4 N3meHeH email cnyx6bl TEX. NOAAEPXKKM 25.12.2023

5 YTouHeHns B 4Yactu IP agpeca no ymon4vaHuto u | 07.02.2024

BOMPOCOB NAEeHTUUKaLUM YCTPONCTBA B CETU
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