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I1o JaHHBIM IOCYAAPCTBEHHOM MHCIEKIMU 6€30IIaCHOCTU JOPOXKHOIO ABUXKEHHUS
(TUBA[) 3a mepBhle ABA KBapTaia 2018 roga B PocCUU 3aperucTPUPOBAHO

70 TBHIC. TOPOKHO-TPAHCIIOPTHHIX HpoucuiecTBUM (ATII), 3a IpeabIAyLIIHE

rofd - mouTtHu 170 TeIC. [1]. CUMTaeTCs, YTO OAHA U3 OCHOBHBIX NPUYMUH JTII -
YeyioBedeCKUM PaKTOp. 3HAUUTeNbHAs 4acTh ATII IPOUCXOLUT IIPHU CKOPOCTSIX
MeHee 30 KM /4 B CUTyaLlUsIX, KOTZLa BHUMaHUe BOOUTENISI pacCerBaeTCs:

B JOPOSKHBIX «IIPO6Kax», IIPU IIOMCKe MeCTa [JIs IapKOBKH, IIPU HCII0Ib30BAHUU
LU PPOBBIX YCTPOMCTB I HABUTALIUU WU 061IeHUs. [IpMeHeHUe CUCTe MBI
oMoy Bogutenio ADAS (Advanced Driver-Assistance Systems) IT03BOJIUT
CYILIeCTBEHHO COKPATUTh KoinudecTBO JTII Ha pPOCCUMCKUX AOPOrax. B ctaTke
PaCcCKa3bpIBAETCS O HOBOM YCTPOMCTBe IPyHnbl KoMIaHUM AO «IIKK MumaHap» -
«aBTOMOOGUJIBHOM pazape», IpefHAa3HAUYeHHOM /IS pellleHUs 3a4a4, CBSI3aHHBIX
¢ peanu3anuen ¢yHKUKU ADAS.

ornacHo knaccndukaumm SAE International pasnum- B AO «MKK MwunaHap» naet pa3paboTka «aBToMObUNb-

4atloT WeCTb YPOBHEN aBTOHOMHOCTW CUCTEMbI MO-  HOTO pajapa», MHTErpmpyemMoro B MHTeeKTyanbHyo CU-

MoLLM BoAMTeMO ADAS (cM. TabnuLly). COBOKYMHOCTDL cTeMy nomoLLm soanTento ADAS, 1 oCyLLeCcTBAdIOLLero ce-
ypoBHen 0—2 0603Ha4aeTcs Kak «KOHTPOAMpyeMoe BOX-  Ayiolime QyHKUNW:

[eHne» — BOAUTEeNb AO/DKeH MOCTOSIHHO KOHTPOVPOBATL e FCW — npenynpexaeHve 0 T060BOM CTOIKHOBEHMUMN

yrpasaeHune TpaHCNopTHbIM cpeacTBom (TC), COBOKYMHOCTL (Forward Collision Warning);

YPOBHEN 3—4 — KaK «He KOHTPO/IMpPyeMoe BOXAeHMe» — BO- e AEBS — aBTOMaTu4yeckoe 3KCTpeHHOoe TOpMOXKeHue

ONTEeNb MOXKET He MOCTOSIHHO KOHTPO/IMPOBATb yMpaB/ieHune (Advanced Emergency Braking System);

TC, ypOBeHb 5 — Kak «becnunnoTHoe ynpasneHme TCr. 13BecT- e ACC—afanTuBHbIN KpymM3-KOHTpOAbL (Adaptive Cruise

HO, 4TO B MNaHax aBTonpomnseoamnTene Eeponsi v CLUA — a0 Control);

2025 roga ykoMnaeKToBbLIBaTL CMCTeMamMm NoMoLLLM BOAMU- e BSM — KOHTpOsb crenbix 30H (Blind Spot Monitoring);

Tento (oTBEYAIOWMMM YPOBHAM 11 2) BCe cepuitHble TC. e LCA — nomollb Npy CMeHe Noniochl ABMXeHMa (Lane

Mpe3nanym CoeeTa npu MpesnaeHTe Poccrmnckon Gene- Change Assist).

pauym no MoAepHM3aLnMmM 3KOHOMUKK U MHHOBALLMOHHOMY ABTOMOBWALHbLIM pafap COCTOUT M3 Tpex OCHOBHbLIX

pasBUTUMIO Poccum 24 anpend 2018 roga o4obpunn BBeaeHme KOMMOHEHTOB:

«/10pPO>KHOV KapThi» [2] pbiHKa «“ABTOHET» HALMOHANBHOM Tex- e MOAYIb GA3UPOBAHHOW aHTeHHOW pelieTku (PAP),

HOIOTMYECKOM MHNLMATUBBI, OAHWM M3 HANPaBAEeHWI KOTO- npefHasHa4YeHHbIN Ansg obecneyeHms ynpaBnsemMoro

POV ABNSIETCS Pa3BUTVE OTpac/ I aBTOMOBUNEN C MHTenneK- LUMPPOBbLIM CNOCOBOM 0630pa MPOCTPaHCTBA B 3a4aH-

TyanbHbIMK cnctemamm (AcMC) 1 cozgaHmne 6ecnmnnoTHbLIX HOW 30He 0bHapy>keHuns Bnepean TC;

aBTOMOBUIEN Pa3/IMYHbIX KNaCcCoB 06LIero v cneumanbHo- °  MOAyNb NpremMonepeaaTinKoB, NpeaHasHavyeHHbIN 415

ro HasHaveHus. CornacHo «JopoXKHOW KapTe», npeaBapu- GOPMUPOBAHNSA MOAYNNPOBAHHbIX BbICOKOYACTOTHbIX

TeNbHbLIN CPOK CO3AaHMA annapaTHOM 1 MPOrPaMMHON KOM- (BY) curHanoBs, NoCTynatLLMX Ha MOAY/b AHTEHHOW

MOHEeHTHOW Ba3bl Ans obecnedyeHns skcnayataumm AcC — peLleTKM, a Takke NpeaBapuTensHoN 06paboTkm Npm-

2020 roz [3]. HUMaeMbIx BY-CMIrHaN0B, KOTOPas 3ak/1to4aeTcs B No-
I0COBOW GUNLTPALLNM, YCUNEHWM, MEPEHOCe Ha Hy/le-

' AO «MKK Mynanap», avpexTop LIM P3A, myakochin.yuri@ic-design.ru. BYtO 4aCTOTy (I‘IpVIMe‘-IaHVIe: MoAyb npuemonepenat-

2 AO «MKK MunaHap», HadanbHuk OPPUIM LM P3A, YMKOB Yallle BCero coemellaetcd cMoaynem AHTEeHHOW

biryukov.m@milandr.ru, DELLIETI(VI);
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YPOBHU aBTOHOMHOCTU CUCTEMBI IIOMOIIU BoguTeno ADAS

CTereHb
YpoBeHb aBTOMAaTH3ALIUU

OnucaHue

0 OTCyTCTBYyeT BopuTens MOCTOSTHHO KOHTPOJIIMPYET BCe aCIIeKTHI yIIpaBieHK s TC KaK B IIPOJOIEHOM
(ycKOpeHMe MU 3aMeflIeHHe), TaK U B IIoIIepeuHoM (PyJIeBoe yIIpaBaeHHe) HAllpaBIeHUU
1 TTomouib CucTeMa IIOMOIIY BOAUTEII0O MOXKET OCYILeCTBJISATE yIIpaBiaeHHe TC B IPOAOJIbBHOM UIIH
BOLUTEIIIO0 B II0IIepeYHOM HallpaBJIeHUH. BOOAMUTeNb IIOCTOSIHHO y4acTBYeT U KOHTPOJIMPYeT BCe
aCIeKThl yrpasiaeHus TC
2 YacTU4yHaA CucTteMa IIOMOIIY BOAUTEII0O MOYKET OCYIIeCTBIATh yIipaBiaeHMe TC KaK B IIPOJOJIbHOM,
aBTOMAaTH3allMs TaK U B IIOIIEPEYHOM HAIlPABIeHU U IIPU HEKOTOPHIX CLIEHAPUSIX ABUKeHU s TC (Harmpumep,
10 aBTOMAaTUCTPAIN). BOOUTENb IIOCTOSHHO KOHTPOIUPYET BCE ACIIEKTHI yIpaBaeHus TC
3 YcinoBHag CucrteMa IIOMOIIH BOAUTEIIIO OCYIIeCTBIsAeT YIIpaBieHue TC KaK B IIPOJOJIBHOM, TaK
aBTOMATH3alMsl U B IIOIIEPEYHOM HAIPABJI€HUU IIPU PACIIMPEeHHOM Habope clieHapueB ABUKeHUs TC, HO
B Cly4ae HeBO3MOKHOCTU CAMOCTOSTEIbHOIO IIPDUHSITU S PellleHU s UHPOPMUDYET BOAU-
TeJIsl U IlepefilaeT eMy yrpaBiaeHue TC. BoguTenb MOXKeT HEIIOCTOSIHHO KOHTPOJIMPOBATh
yrpasneHue TC, HO TP HEOO6XOAMMOCTH [IOJIKeH ObITh TOTOB BO30OHOBUTE YIIDaBIeHIe
4 BrIcOKas cTe- CucrteMa IIOMOIIH BOSUTEIII0 MOXKET CAMOCTOSITEIbHO OCYIeCTBIATh yIIpaBiaeHue TC rIpu

IIeHb AaBTOMATH-

pacmupeHHOM Habope clieHapueB ABUKeHU s TC. BogUTelb MOKET He KOHTPOIHMPOBATh

3aLUHU yrpasiaenue TC, eCIM CHCTeMa [TOMOIIM BOLUTEIO OCYIIeCTBIseT yupasneHue TC
5 TonHas CucTeMa II0JTHOT0 6eCIIMIIOTHOrO yIIpaBiaeHus TC, BOLUTEND He TpebyeTcs
ABTOMAaTH3aL[ U

°* MOAY/b LI,VI(DDOBOI'O Bbl4McnmnTensa, I'IDELI,Ha?;HaLJEHHbIl;I

O6Hap\/>I(EHHbIX 06bEeKTOB U TPaeKTOPHOro ConpoBOXX-

AN peann3aunm aaropuTMoB UmMdpoBoro GopmMmpo- AeHus Lenen.

BaHMA Nyder anarpamMmbl HanpasaeHHoCTH (I H) AP,

MepefaTymk pagapa M3nyyvaeT HenpepbiBHbIM BY-cur-

MOPOroBOro aHan13a, oOLeHKM 4anbHOCTH 1 CKOPOCTU Han, 4actoTa KOTOPOrO WM3MEHSeTCs B 3aAaHHOM Aua-
nasoHe Mo 3apaHee onpefAeneHHOMY AnHerHomy FMCW
(Frequency Modulated Continuous Wave) 3aKkoHy, a am-
NAUTYAQ OCTAETCA NPaKTUYECKN HeM3MEHHOM. M3ydaemble

Puc. 1. BHeIIHHUNI BUJ OAHOIYYEeBOI0O pafgapa Puc. 2. BHemrHuM Buf, AP ogHOIy4eBOro pajgapa
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Be/OCUNedbl, MeWeXobl, XMBOTHbIE,
MEeTaNINYeckne W >Kene3obeToHHbIe
OrpaskaieHnsa, U KnaccuduLMpoBaTh 1x
COrnacHo rabapwtam, CKOpPOCTU ABK-

LVDS
K5101HBO015
LVDS
®AP K5101HBO15 K1967BH044
LVDS
LIATI

Puc. 3. QyHKUMOHAIBHAS CXeMa LIHGPOBOr0 BEIYMCIUTEINS OLHOIYIEBOIO pafapa

pafiapoM 31EKTPOMArHUTHbLIE CUTHAbI, OTPaXKasCh OT 06beK-
TOB, HAXOASALWMXCS B 30HE OBHAPYXKEHMS, MOCTYNAT Yepes
npremHyto ®AP Ha Moay/b NpueMonepesaT4ymKoB U, CMe-
lWMBaACL C nepefaBaeMbIiM CUTHANIOM, 06pasyloT pasHoOCT-
HbLIM CUTHAN HA NPOMEXYTOYHOWM YacToTe, KOTOpas 3aBuCUT
OT PacCTOAHMS U OTHOCUTENLHOW CKOPOCTU OBHAPYXKEHHO-
ro obnekTa.

MporpammMHoe obecnedeHme (MO) aBTOMOBUNBLHOIO pa-
[apa, UCnonHsemoe B Moayse UdpoBOro BbIYNCINUTENS, CO-
CTOWT U3 CUCTEMHOTO U GYHKLUMOHANLHOro MO. CucteMHoe
MO obecneyrBaeT B3aMMOAENCTBME paaapa C BHEWHMMMN
ycTponcTBamMmu Yepes WwinHy CAN, camoamarHoCTyKy paaapa,
yrnpasneHne pexmmMamMmm paboThbl, Bbligaqy KOAOrpamMm O CO-
CTOSIHUM paZilapa ¥ KoAOrpaMm 06Hapy>KeHHbLIX 06 bEKTOB.

®yHKLUMOHaNbHOE MO BLINOMHAET KOHTPO/b 38 GOPMMU-
pOBaHMeM Jfly4en AmvarpamMmbl HanpaeneHHocTn OAP, on-
TUManbHOEe HaKoMAeHMe CUrHana, MoporoBbIv aHanns3, 13-
MepeHme AaNLHOCTI U CKOPOCTU OBHAPYXKEeHHbIX 06bEKTOB,
NPUBA3KY M GUNLTPALMIO NEPBUYHbLIX U3MEPEHUI, yCTpaHe-
HME NIOXKHbLIX OTMETOK, OLEeHKY NapamMeTpoB ABMXKEHUS Le-
nen (KOMMNOHEHT CKOPOCTU N YCKOPEHUS).

cnonb3oBaHWe aBTOMOBWILHOrO pajapa B cnmcreme no-
MOLL/ BOAMTE/MO NO3BONSET 0OHAPYXXMTb M paCcno3HaTh Ta-
Kie 0BbeKTbl, Kak NerkoBble 1 rpy3oBbie TC, MOTOLMKILI,

Puc. 4. BHeITHUH BUJ, MHOTOJIYY€BOro pasapa, paboTaro-
1[ero Ha yacrtoTe 24 I'T1g

K5559MHI4AY KeHUs 1 BepOATHOCTU AOCTOBEPHOIo

06Hapy>XeHns. ABTOMOBWU/bHBLIV pagap
BC/1IeACTBMe HoNee HM3KOM MO CpaBHe-
HWIO C BUAMMbBIM CBETOM YaCTOTbI U3/1y-
4aeMbIX BOJIH, KOTOPbIe B CYLLEeCTBEHHO
MeHbLUeW CTerneHu NornoLwarTcs nam
paccenBatoTCA NpY OrpaHNYeHHOW BU-
AMMOCTU (TyMaH, Ao b, CHer, cymep-
K1), No3BonseT obecneymBaTh paboTOCNOCOBHOCTL CUCTE-
Mbl MOMOLLM BOAMTENIO B HOMee LWMPOKOM AManasoHe no-
FOAHbLIX YCIOBUN.

B pamkax npoekTMpoBaHWs aBTOMOBWIbLHOrO pajapa
AO «MKKMunaHap» bbinmn pazpaboTaHbl TP OMbITHLIX 06pa3-
La. MepBbI BAPMAHT — «0HOMYyYeBOM paaap» (puc. 1), n3ro-
TOB/IEHHLIV B Havase 2017 rofa 4ng oTpaboTKM BbIOPaHHbLIX
TeXHUYECKMX peLleHrii M NPOBEPKM anroprUTMOB MPOrpammM=-
HOM 06pabOoTKK, — COCTOUT M3 MOAYNS NPpUeMonepefaTymKa
N MOAYNS BbIYNCINTENS C CUTHATbHLIM MPOLECCOPOM.

MpremonepeaaTymK NpeacTaBaseT CObon KOMNAKTHbIN
MOZyNb, BKAOHaWmMm OAP, peann3oBaHHylo B BUAE OT-
AeNbHbIX NepefatoLLer 1 npueMHon Yacten (puc. 2). Mepe-
faouas n npmemHas 4actu ®AP BbINOSHEHbI CUMMETPUYHO,
KaXkaas CoCTOUT M3 NaTY-aHTeHH, COPNEHTVPOBAHHbIX MeXay
Cco60M Takmm 06pa3om, 4Tobbl 6bina COopMMpOBaHa XKenae-
mMas IH 1 MUHUMW3MPOBAHO B3aMMHOE BAMSHUE MPUEMHN-
Ka 1 nepefaTymka. Ang GOpMMUPOBaHMS Y3KOW AnarpamMmbl
HanpasaeHHoCTH (15° Mo ropr3oHTaNM 1 24° No BepTUKanm)
naTy-aHTeHHbI paCNoOXKEeHbI B BUAE MacCMBa, cogepxalle-
ro YeTblpe CTPOKM M BOCEMb CTONBLOB. MNpremonepefaTymk
paboTaeT Ha YacTtoTe 24 1Ty,

Mogynb LmMdpoBoro BbivncanTens (puc. 3) paspaboTaH Ha
6ase npoueccopa K1967BH044, C NOMOLLbKO KOTOPOTO BbIMOA-
HSAKOTCS: NOPOroBbLIV aHaNM3, 0bHapy>XeHue Lenen 1 obec-
neYymBaeTCs B3aMMOAENCTBME C BHELUHUMY NeprudepuinHbl-
MU MUKpoCcxemamu. B kavecTtBe ALLM BoiBpaHbl BbiCTpoaen-
CTBYIOLWLME 14-pa3psaHble MukpocxeMbl K5ST0THBOIS, koTopble
MpY COBMECTHOM MCMO/b30BaHWM C LMPPOBLIM AAYHKOHBED-
TepoMm, Bxoaswmm B coctas KI967BH044, no3BongtoT nosy-
YUTb BLICOKME MOKA3aTenu no OTHOLIEHWMIO CUMHAM/LWyM.
B KayecTBe MMKpocxembl dr3nyeckoro yposHsa CAN 1Cnob-
3yeTcs K55591MH14AY, obecnedmnBatoLlas BO3MOXHOCTb B3an-
MOZEVCTBOBATL C APYrVIMW YCTPONCTBAMM HaA LUMHE CO CKO-
POCTbO 1O 1M6BUT/C.

BTOpon BapWaHT — «MHOrO/y4eBOW pagap Ha 24 Tuy»
(pnc. 4), pazpaboTaHHbI B Havane 2018 roaa, ABNSAETCs MO-
AndurKaumen 0gHoNy4eBOro pagapa. MHorony4esov pajap
Taloke COCTOUT 13 MOAYNSA NPpYeMonepeaaTynkos n MOLYNA
LMOPOBOr0O BLIYUCIUTENS, KOTOPble OTIMYAKTCS YCI0XK-
HEHHOW TEXHNYECKOW peasin3aumen. BkatoyeHHble B COCTAB
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Puc. 5.
OYHKIIUOHAIb-

LIAII

Has cxema LU~
$poOBOro BEIYMC-

K1967BH028

K1967BH028

JIUTEJISL MHO-

K1986BEIT LOJIy4eBOro

AP AL

pazapa, pabo-

TAIOILIEero Ha 4Ya-

K1967BH028

cToTe 24 I'T1y,

K55591H14AY

MOZYNS NpuemMonepesaTymKoB [iBe nepefatolle 1 BoceMb
npuemMHbix AP no3BoNa0T GOpMMPOBaTL LMGPOBbLIM 06pa-
30Mkenaemyio AH. MHorony4eBow pagap paboTaeT B pexxim-
Max [anibHero v 6nMKHero AencTBuS, yBesmyeHmne AanbHoCTu
06Hapy>KeHV A B pexkiMe AaNbHero AencTBmns obecnevrBaeT-
C513a CHET CYXKeHMS CekTopa 0630pa, YMEHbLLLEHUS LUNPUHDI
nyyen AH (5,5° No ropy3oHTanu 1 12° no BepTuKann) u yee-
NINYEHUS KO3DDULMEHTA YCUIEHNS MPUEMHOM aHTEHHbI.

LI1dpOBOI BLIMMCINTENL MHOFOy4eBOro paaapa (puc. 5)
paspaboTaH Ha base Tpex npoueccopos K1I967BHO28, BbINON-
HstoLWKMX LdpoBoe GopmmpoBaHme nyyen H AP, nopo-
FOBLIM aHaNM3, M3MepeHue MepBUYHbLIX MNapPaMeTpoB Le-
1 (CKOPOCTU M AANBHOCTW), YCTPAHEHME NOXKHbBIX OTMETOK
1 TPaeKTOPHOe CONPOBOXAEHVE Lienel. B ka4ecTse nepude-
PUMHOIO MUKPOKOHTPpOIepa BbibpaH KI98GBEIT, KOTOPbLIN
obecneymBaeT B3aMMOAENCTBME C BHELHNMW YCTPOMCTBA-
MU o wiuHe CAN 1 npu HeobxoanMmocTu Ethernet. B kave-
CTBE MUKPOCXeMbl U3mn4eckoro yposHs CAN Takke NCnob-
3yeTcd KS559MH14AY.

TpeTum BapMaHT — «MHOroNy4eBOM pagap Ha 77 T'Tu», pas-
paboTKa KOTOpPOro byaeT 3aBeplueHa A0 KoHua 2018 roaa. Kak
C/1eflyeT 13 Ha3BaHMs, OCHOBHOE OT/IN4ME OT “MHOTO/1y4eBOro

Puc. 6. Mi3aMepeHUe JUarpaMMBbl HAIIPAaBIeHHOCTH OJHONIYYEBOro pasapa B 6e3-

9XOBOM KaMepe

-
<
~
N
<
L]
|
L]
|
o
o

pafiapa Ha 24 I'Tu» 3aKk/to4aeTcs B MCN0Nb30BaHNK B MOAY-
ne npvemonepeaaTyMkoB BY-TpaHCMBepoB, paboTatoLimx
Ha YactoTtax 7/6—77 Ty, 4TO NO3BONSET MOBbLICUTL TOYHOCTb
06HapYXKEHMS 0OBLEKTOB M pa3pellatoLLyo CNOCOBHOCTL pa-
[apa no AanbHOCTY 1 Yyr10BOW KOOPAMHATE.

B 3akntodeHmne otTMmeTrmM, 4To B KoMnaHum AO «MKK Mun-
naHap» 6onee roga NpoOBOAMTCA TeCTUPOBaHME OAHOMYYe-
BOro pajiapa, B TOM 4YMca1e COBMECTHO C POCCUNCKMMM aBTO-
npovsBoauTensmMu. Ha koHel, ceHTa6ps 2018 roaa 3annaHm-
POBaHbLI COBMECTHbIE UCMbITAHWUS MHOTO/y4eBOro pazapa,
paboTatollero Hayactote 24 Ty, Ans TeCTMpOBaHMS paspa-
6aTbiBaeMbIx pafapos (pyc. 6), Ha TeppUTOPUM NPEANPUSTIS
6bla CMOHTMpOBaHa 6e33xoBas kamepa (53K), KOMNOHEHTbI
KOTOPOW BbIIM U3rOTOBEHbI KOMNaHMen ETS-Lindgren, v 3a-
BeplleHa nepeas CTaAans atTecTaum KaMepbl Ha YaCTOTHbIN
avanasoH ot 700 My, 4o 40 I'Tw. MaTtepman U KOHCTpyKLmMSA
Kamepbl N10A06paHbl TaKMM 06pa3oM, YTOObI B AasibHENLLIEM
NpoBeCcTM paboTbl MO aTTecTaumm baK ao 81 U, Takxke 3a-
KyMaeHo BCe HeobxoamMmMoe ocHalleHre anst GYHKLUMOHWMPO-
BaHMs GIK, BKItOYAA M3MepuTenbHOe 0bopyaoBaHme C Ya-
CTOTHbIM AnanasoHom Ao 110 [Ty, U3mepuTenbHble aHTeHHbI
1 MO ona TpexmMepHoro noctTpoeHuns AH.
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