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ABTOMOBUIEBY IYBAHHS

YK 629.33:004.8

0. 2. HHKOHOB, n-p TexH. Hayk, npod. XHAY, Xapbkos;
A. U. CEPE/IHHA, actiupantr XHA/LY

INEPCIHEKTUBBI UCITOJIb30BAHUA SJIEKTPUYECKOI'O ITPUBOIA
B ABTOMOBUMUJIE

B cratpe paccMOTpeHBI MEPCIIEKTHUBBI HCIIONB30BAaHUS 3JIEKTPHUECKOro MpHBOAa B aBToMoOmie. Omucal
KOMIUIEKCHBII MOAX0M K CO3/IaHHI0 MH(POPMAIIMOHHO-KOMMYHHKAIMOHHO-YIIPABIISIIOIICH CHCTEMbI aBTOMOOMJIS
Ha TpUMepe MOJICUCTEMBI TapKOBOYHOTO aBTOIMJIIOTA.

Kiaw4eBble c10Ba: 3JIEKTPONIPHUBOJ, MAPKOBOYHBIA aBTOMMJIOT, OJIOK yIIpaBlieHHs, HH()OPMAIIMOHHO-
KOMMYHHUKAIIMOHHO-YIIPABJISIOIIAs CHCTEMa, aBTOMOOHII.

BBenenne. B HacTtosimee Bpems HaOMOAAaeTCss MHTEHCHMBHOE pa3BUTHE U
IIPAKTUYECKOE HCIIOJIb30BAHUE JJIEKTPUYECKOTO INIPUBOJA B CHCTEMax M arperarax
aBTOMOOWJIL.  DTO  CTEKJIOOYMCTUTENH,  3JIEKTPO3aMKH,  AIIEKTPOCTEKIIONOABEMHHKH,
BEHTWJISITOPBl CHUCTEMBbl KOHAMLIMOHUPOBAHUS WU OTOIUIEHUS CaJloHA (KJIMMAaT-KOHTPOJIb),
JIEKTPOYCUIIUTENb PYJIEBOIO MEXaHU3Ma, a TaK )K€ CUJIOBas YCTaHOBKa (AJIs1 SJIEKTPOMOOUIIS
WM THOPUIHBIX aBTOMOOWJICH, Iie B KaUECTBE OJJHON M3 CHIIOBBIX YCTAHOBOK HCIIOJIB3YETCS
JIEKTPOJBUraTelNb) U T.A. AKTyaJIbHOU SIBIISI€TCS 3ajjaya MOBBIIIEHUE YHEProdPPEeKTUBHOCTH
aBTOMOOWJIBHOTO 3JIEKTPUYECKOI0 MPHUBOJA M OObEIMHEHUE TAKUX Y3J0B U arperaroB Kak
HOJICHCTEM B paMKax HMH(OPMAIMOHHO-KOMMYHHKAIIMOHHO-YIIPABIISAIOMIEH CUCTEMBl BCETO
aBTOMOOWIIS. DTO TIO3BOJIHT IMOBBICUTH HAIEKHOCTD, OBICTPOACHCTBHE, TOJTOBEYHOCTD Y3JI0B
U arperatoB aBTOMOOMJISL U CaMOI'0 aBTOMOOMIIS B LIETIOM.

AHau3 OCHOBHBIX [OCTHKEHHMHl M JuUTepaTypbl. PelieHuio BbIICONUCAHHON
3a/la4yl TMOCBSIICHBI pabOThl MHOTUX HcchenoBatenei [1-4]. OmHako B 3THX HMCTOYHHKAX
paccMaTpHBalOTCSl OTACTBHBIE Y3JIBI M arperatbl aBTOMOOWIISL C 3JEKTPOIPHBOIOM, T.C.
OTCYTCTBYET KOMIUIEKCHBIH MOAXOJ K CO3/aHUI0 HH(POPMALMOHHO-KOMMYHHUKALIMOHHO-
YIPaBISIOLIEH CUCTEMbI ABTOMOOUJIS.

Heas uccaenoBanusi, NOCTaHOBKa 3aaadu. Llenbto paboThl sBIsETCS CO3JaHME
KOMIUIEKCHOTO  TOJXOAa K  TOCTPOCHHUIO  SHEProd(P@eKTHBHBIX  aBTOMOOMIIBHBIX
IEKTPUYECKUX MPHUBOJAOB B paMKaxXx €AMHOM HH(pOPMAIMOHHO-KOMMYHHMKALIMOHHO-
YOPaBIAOLIEH CHUCTEMbl Ha OCHOBE HOBEHIIMX HH(POPMAIMOHHBIX  TEXHOJIOTHH,
BKJIIOYAIOLIUX B ce0s amnmapaT MHOTOCJIOMHBIX UCKYCCTBEHHBIX HEHPOHHBIX ceTell, HeuETKon
JOTHKH ¥ METOJIOB JBOJIIOIIMOHHOTO MoJenupoBaHus. Mcmonb3oBaHue WHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHO-YIIPABISAIONIEH CHUCTEMBl C €AMHBIM HH(GOPMALMOHHBIM KaHaJIOM
MO3BOJIUT TIOBBICUTH J(PPEKTHBHOCTh CO3JAHMSA, XPAaHCHHS, YIPABICHUS W 00pabOTKH
UH(QOPMALIMU, YMEHBIINTh KOJWYECTBO BCIIOMOIATENIbHBIX MHUKPOKOHTPOJIJIEPOB, HATYMKOB,
YTO B CBOIO O4Y€pElb IMO3BOJUT TOBBICUTh HAAEKHOCTH, OBICTPOACHUCTBHUE, JOJITOBEYHOCTD
y3JI0B M arperatoB aBTOMOOMJIS B LIEJIOM.

Matepuanbl W pe3yabTaThl  HcciaegoBaHuii. PabGory  uH(pOpManmmuoHHO-
KOMMYHMKAI[MOHHO-YIIPABIIIIOIENA CHCTEMBl pPacCMOTPUM Ha IIPUMEpPE IOACHUCTEMBI
napkoBouHoro aprommiora ¢Gupmel  Volkswagen. IlapkoBOYHBIN aBTOMWIOT —(UPMBI
Volkswagen oka3bIBaeT akTHBHYIO IOMOIIb BOIMTENIO IMpH MNapkKoBke aBToMoOmis. OH
pa3paboraH Ha 0a3e MAapKOBOYHOTO ACCHUCTEHTA, KOTOPBHIA MOMOTAET BOIUTEIIO OLICHUTH
paccTosiHMe 0 JAPYIMX IMPUIIAPKOBAHHBIX aBTOMOOWIEH WM 10 MPEMATCTBHMA, UCHOJB3Ys
YJIBTPa3BYKOBBIE NAaTYUKHU M aKyCTHYECKUN NPEIyNpPENUTEIbHbIN HHAUKATOp. JlanpHenmum
I1aroM B pa3BUTHM ACCUCTEHTOB CTaJ0 IPUMEHEHHEe KaMmepsl 3aaHero Bujaa u Optical Parking
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System, koTopast He MpocTo (PUKCHUPYET, HAXOAUTCS JIU MPEMSATCTBUE INEpe]l aBTOMOOHIIEM
WIM 33 HUM, HO MW OIpENEeIseT €ero IOJOXKEHHWE B 30HE pacrno3HaBaHus. Ho mnpu
UCIIOJIb30BaHUU BCEX ATHX CHUCTEM MPOLECC PYJIEBOrO YIIPABJICHUS NPU NApKOBKE BCE ke
ocyiecTBisercss BoaureneM. OHU JIMIIb MOMOTAIOT BOJUTENI0 B 0030pe MpPOCTpaHCTBA
BOKPYI aBTOMOOMJII M OLIEHKE pacCTOSHUS N0 mpensTcTBUi. [lapkoBOUYHBIN aBTONMMIOT
OCYILECTBIIIET HE TOJIBKO OCMOTpP MPOCTPAHCTBA BOKPYT aBTOMOOWIIS, HO U CAMOCTOSITENIHO
MOBOPAYMBAET PYyJib IPU MApPKOBKE aBTOMOOUJIS 3aJHUM XOA0M. BonuTento octaércs TOIbKO
yhpaBiIeHUE MeAATIMH aKceyeparopa, CUerieHuss win TopMo3a. OnHako B 11000 MOMEHT
BPEMEHHM BOJUTEIb MOXKET B35Th Ha €e0S KOHTPOJIb PYJIEBOrO YIpPaBIECHHUS M IPEpPBaTh
IIPOLIECC ABTOMAaTUYECKON TapPKOBKH.

OcHallieHne aBTOMOOMIIS TAPKOBOYHBIM aBTOMUIIOTOM TpeOyeT HAIU4Us CIEeIYIOLINX
TEXHUUYECKUX MPEATOCHUIOK:

1) AEeKTPOMEXaHNYECKOTO YCHIIUTENSI PYJIEBOTO YIIPaBJICHHUS;

2) TopMo3HOii cuctemsl ¢ ESP.

[TapkOBOUYHBIN aBTOMWIOT BBITIOJIHSET CIEAYIOMUe GYHKINH:

1) pyHKLHIO MApKOBOYHOI'O ACCHUCTEHTA, HA3bIBAEMYIO TAKXKe CHCTEMON KOHTPOJIS
muctani npu napkoBke (PDC), koTopslii nMeeTcst 1 B aBTOMOOMIISIX 0€3 MapKOBOYHOTO
aBTOIMJIOTA;

2) GyHKIMIO PYJICHHUS ISl aKTHBHOTO TPOLIEcca MapKOBKH.

IIpu momouy ynbTpa3ByKOBBIX JaTYUKOB B MepeAHEN M 3aJHEN yacTH aBTOMOOWIIS
(mo 4 pnatuymMka) cUCTeMa OIICHHWBACT PACCTOSHHUE JO OOBEKTa, HAXOMAALIETOCS Tepen
aBTOMOOMIIEM MM 3a HUM. Ecnu aBTOMOOMIb NpubImkaeTcss K 0ObeKTy Ha OIpelesEHHOe
paccTosiHue, TO Pa3laeTCs MPEAYNPEIUTEIIbHBIN aKyCTUYECKUM curHajia. Eciin ycTaHOBIICH
TOJIbKO HMAapKOBOYHBIA AaCCUCTEHT, TO peryiupoBanue ¢ynkuuu PDC ocymiectBisier 670k
yTpaBJICHUs TAPKOBOYHOTO accucTenTa J446. Kak mpaBuiio, OH pacroyioskeH B OaraxHHKe.

Jns Toro urtoObl HpHU TIOUCKE CBOOOJHOrO MecTa /jisl CTOSIHKM OXBaThIBaTh
IPOCTPAHCTBO COOKY aBTOMOOWJISA, MApKOBOYHBIN aBTONWIOT, Hapsay ¢ jaaruukamu PDC,
UMEET JTONOJIHUTEIBHO [0 OAHOMY YJIBTPa3ByKOBOMY JAaTUMKy B IEpEJHEN 4acTH Ky30Ba Ha
KaXJI0 CTOPOHE aBTOMOOHJIS.

PaccMOTpUM KOMIIOHEHTBI CUCTEMBI M MECTa UX YCTaHOBKHU. BriepBble apKOBOYHBIN
aBTONMUJIOT ObUT NMpUMEHEH Ha aBTomoOmie Touran 2007. brnok ympaBiieHUs MTapKOBOYHOI'O
apronuiora J791 HaxonWuTCA B MepeqHEN MaHEIU C JEBOW CTOPOHBI OT PYJIEBOU KOJOHKU. OH
oOecrieunBaeT pabOTy CHCTEMBI KOHTPOJIS JMCTAHIMH MPH ITAPKOBKE, a TAaK)KE BBITOJHEHHE
byHKIMM pyneHus mpu mapkoBke; Omok monakmou€éH k mmHe CAN-IIpuBoa. Ecmm
aBTOMOOWJIb OCHAIIEH MAPKOBOYHBIM aBTOMMJIOTOM, TO OJIOK YIpaBi€HHUsS MapKOBOYHOI'O
aCCUCTEHTa HE yCTaHaBJIMBaeTcs. M3-3a pa3HBIX KOMIIOHOBOYHBIX YCIOBHI Ha pPa3IMYHBIX
TUIIAX AaBTOMOOWJIEM MecTa YCTAaHOBKM KOMIIOHEHTOB CHCTEMbI, OCOOEHHO OJIOKOB
yIpaBJIE€HUs, MOTYT OBITh Pa3IMYHBIMHU.

[TapxoBOYHBIN aBTONMWJIOT SBJISETCS MPUMEPOM B3aUMOJICHCTBUS PA3IMYHBIX CHCTEM
aBTOMOOWJISI C HCHOJb30BaHWEM KoMMyHuKauuii 1o mmHe CAN 1 BBINOJHEHHUS
KOMIUIEKCHON (PyHKIUU, KaK, HAlIpUMeEpP, aKTUBHOT'O PYJIEHUS IIPH MTAPKOBKE.

Hapsny ¢ mapkoBOYHBIM aBTONWJIOTOM 3a/1€CTBOBAHbI CIEIYIOIINE TOJICUCTEMBI:

1) anekTpoMeXaHNYEeCKUI YCUIUTEND PYJIEBOTO YIIPABICHMS;

2) TopmosHas cuctema ¢ ABS u ESP;

3) ynpaBiieHH€e BUTATE]IEM U KOPOOKOH Tiepeaay;

4) snexTpoHUKa NPUOOPHON MaHETHN U PYJIEBOM KOJOHKHY;

5) cucrema pacrno3HaBaHMs Npuliena (Ipy HaJIU4nn);
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[IpuBenéuupii HUXKEe pHUCYHOK (puc.l) Ha mnpumepe 5TOro aBTOMOOWIS HaET
NPE/CTaBJICHUE O PACIOJIOKCHUU JETalei, KOTOphIe HEOOXOMUMBI JUISl pear3aluu

NapKOBOYHBIM aBTONMMIOTOM (DYHKITHI TAPKOBOYHOTO ACCHCTEHTA M aKTHBHOTO PYJICHUS TIPU
MapKOBKE.

Enor yopaenenna cucTeMu
pACHoSHABAHHA [PHUENA (B
KaYecTRE JONONHHTETLHOR

Ilepexmogarens
P OIIHH B SAEHCHMICTH OT

WEAIATENA
EOMITIEKTAITHH EIBTE[[I.IIEIEHJIH]

IIpepynpenuTens HELH
SV MMED TPk OBOEHOTO
acCHCTEHTA

Enox vopaenenns
ACCHOTEHTA IO MOLH
OpH DapkoEKe

TopumesHad cHOTEMA C
ABS nESP

S389_002

Mepenuuii neprii
DATHHE Tapk CECHHOT 0
AETOMHIOTA, JEEAA

~ . CTOPOHA aBTo MobHIA
Tlepenuui garom: SIEKTHOMEX AHHYECK Hi

TapkoB oY HOD O ACCHOTEETA YCHITHTENE PYIEEGTS

CNEER, CIEPENH CIEER B VIIPAENEHHA

CEPEOHHE, CIICPENH CIIDAEAE
CEpEOHHE, CIIEPENH CIIpaEa

Pucynok 1 — Cxema pacrnosioxeHust 3J1€EMEHTOB TapKOBOYHOI'O aBTOMMIIOTA
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Hannume 5S1€KTPOMEXaHMYECKOTO YCWIHTENSl PYJIEBOTO YNPABICHUS  SABIACTCS
OCHOBHBIM YCJIOBHEM JUIsl YCTAHOBKU ITAPKOBOYHOT'O aBTOIMIIOTA, T.K. €r0 JIEKTPOABUTATEIh
ABJISIETCS. OJTHUM U3 OCHOBHBIX MCIIOJIHUTEIbHBIX OPTaHOB aBTONUIIOTA.

Ota cucteMa Mo3BoJisieT OJIOKY YIpaBieHHsI HapKOBOYHOI'O aBTOMMIIOTA TPOU3BOANUTH
AKTUBHOE M CaMOCTOSITEJIbHOE PYJIEHHWE, HCIOJB3yS JUIsl 3TOTO AJIEKTPUUYECKUI IPUBOL
YCWINATEISI PYJIEBOTO YIIPaBICHHUS.

DNEeKTPOMEXaHUUYECKUN YCWINTENb PYJIEBOIO YHPABIEHUS SBISETCS allbTEPHATUBOMN
THIPaBIMYECKOMY YCUIIMTENIO PYJIEBOro yIpasieHus. OH COCTOUT U3 PyJIEBOIO MEXaHU3Ma C
JEKTPOABUTaTEIEM 3JIEKTPUUECKOIO YCHIIUTENS pYJIEBOTO YNpaBICHMs, JaTYMKa MOMEHTa
IIOBOPOTA PYJIEBOT0 KoJjieca U OJ0Ka yIpaBlIeHHs yCUIIUTENS PYJIEBOTO yIIpaBIeHHs.

OTIUYUTENBHBIM NPU3HAKOM 3TOTO0 YCWIMTENS PYJEBOTO YIPaBJICHUS SBISAETCS
HaJINYUE B MEXaHUYECKOM IIPUBOJIE PYJIEBOIO MEXAHU3Ma JIBYX BEIYIIHX LIECTEPEH.

brnox ympaBieHus 3IEKTPOMEXaHWYECKOTO YCUIIUTENS PpYyJIEBOIO  YIpPaBIICHUS
pAcIIONIO’KEH HEMOCPEICTBEHHO Ha 3JIEKTPOABHUIraTelsie, YTO MO3BOJIAET M30eXaTh 3aTpar Ha
NPOKJIAAKY JOMOJIHUTEIbHBIX MPOBONOB. bJOK yIpaBieHus MoJlydaeT OT JaTuydKa yria
IIOBOPOTa PYJIEBOr0 Kojeca MHPOpPMALHI0 O MOJOXKEHWU PYJIEBOro Kojieca M CKOPOCTH, C
KOTOPOW BOJIUTEIb €T0 MOBOpayuBaeT. JlaTuuk nepeaér JaHHbIE HEMOCPEICTBEHHO IO IIMHE
CAN-IIpuBoj; 3TOT CUTHAN TaKXke UCTOJIb3yeTcs 0110KkoM ynpasieHus ESP.

Ycunurens  pysieBOro  ympaBieHMsT HayuHAeT padboTaTh, KOIZa  BOJUTEIb
IIOBOPAYMBAET pyJieBO€ Koseco. KpyTamuii MOMEHT, pa3BUBacMblil BOJUTENIEM, CKPYUHUBAET
TOPCUOH B 3JIEKTPOMEXAHWYECKOM YCUJIUTENE pyJieBoro ympasieHus. llpu stom matuumk
MOMEHTa PYJIEBOTO YINpaBJIeHUs MOJAET CUTHaJl Ha OJIOK YHpPaBJICHUS YCHIIUTEINS pPYJIEBOTO
yIpaBieHUS.

[TapanenbHO ¢ 3TUM MPOLIECCOM M HCIOJB3Ysl JAHHBIE, ITOCTYNAKOIMUE OT JaTYMKa
yTJia TIOBOpPOTa PYJIEBOTrO KOjeca, OJIOK yIpaBJICHUS] PACCUUTHIBACT (DAKTHYECKOE MOJIOKEHHE
pPYJIEBOrO KOJ€ca M CKOpPOCTb, ¢ KOTOPOW BOJUTENH €ro nosopauyuBacT. Ha ocHoBaHuun
aHamM3a BCEX IMIOCTYNMBIIMX JaHHBIX OJIOK YIPABICHUS ONpEIeNseT HEOoOXOAUMBIN
BCIIOMOTATENbHBIA KpYyTALIMH MoOMeHT. Ha OCHOBaHMHM 3aJaHHBIX XapaKTEPUCTUK OJIOK
yOpaBieHUs NONAET YNPaBISIIOIIMA CHUTHAJ HA 3JIEKTPOJBUraTellb, KOTOPBIM Iepenaér
HEOOXOIMMBIH TOMOTHUTENIbHBIA MOMEHT Yepe3 PyJIeBOM MEXaHHU3M Ha pyJIEBbIE TSTH.

PaccmoTpuM npuHnun paboThl HTApKOBOYHOI'O aBTOMMIIOTA.

IIpouecc mapkoBKH C UCIIOJIB30BAHUEM MAPKOBOYHOI'O aBTOIMJIOTA MOXKHO pa3[eINuTh
Ha YeThIpe Tamna:

1) akTMBMpOBaHUE MAPKOBOYHOT'O ABTOMMJIIOTA;

2) MOMCK MOIXOSIIET0 CBOOOTHOTO MECTa Ha CTOSTHKE;

3) mapkoBKa C UCHOJIb30BAHNEM (YHKLUU PYyJICHUS;

4) 3aBepIIeHUE MpoIecca MapKOBKH.

PaccmoTpuM moJpoOHO KakIblid 3Tan MapKOBKH C HCHOJIb30BAHHEM HapKOBOYHOI'O
aBTOMMJIOTA.

1. ITapkoBOYHBIN aBTOMUIOT UMEET (YHKIMU MAapKOBOYHOIO ACCUCTEHTAa M PYJICHUS
IIpU MapKOBKe. BKIIoueHne U BBIKIIOYEHHE 3TUX (DYHKLINN OCYIIECTBISIETCS ABYMS pa3HBIMU
KHONKaMH. AKTUBHass (QyHKUUS oOToOpakaeTcs Ha MHOTOQYHKIHMOHAJIBHOM JAMCIUIEE
KOMOMHALIUK IPUOOPOB, TAKXKE 3aropaeTcsi KOHTPOJIbHAS J1aMIa B KHonke. CHavyana BOAUTEb
JIOJKEH PEeIINTh, Oy/IET JIM OH CAMOCTOATENBHO MMapKOBAaTh aBTOMOOWIIb, MOJIb3YsICh IIPH 3TOM
CUCTEMON KOHTPOJIS JUCTAHLIMU MPU MAapKOBKE, UJIU 3TO CAETACT NapKOBOYHBINA aBTONMIOT
3aJHUIM XOJIOM, IPENOCTaBUB BOJUTENIO YIPABIECHUE TOJBKO MENAIIMHU aKCeleparopa,
CUEIUIEHUs U TopMo3a. Jlanmplle BOIUTENb JIOJKEH BbIOpaTh, OyAeT JM OH MapKOBaTbCS
3aJHUM XOJOM K INpaBOd CTOPOHE AOPOTUM WM K€ MapKoBKa OyJeT MpOU3BEIECHA K JIEBOM
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CTOpPOHE JIOpOrd (HampuMep, NpU ABMKEHUM 10 YJIMIE C OJHOCTOPOHHHM [BH)KEHUEM).
Taxoxe uMeeTcst BO3MOYKHOCTh CAMOCTOSATENIBHO MPUIIAPKOBATh aBTOMOOUIIb, @ MAPKOBOUHBIN
aBTOIWIOT UCIOJb30BATH JIMIIb I IIOUCKA MOAXOIAIIEr0 CBOOOJHOIO MECTa Ha MapKOBKE.
B aTom ciyuae cieyer OTKIIOUMTh CUCTEMY 10 OKOHYaHUM LIMKJIA U3MEPEHUS.

2. 3MepeHue pa3MepoB  MOAXOMAIIErO0 CBOOOJHOIO MecTa Ha  IApKOBKE
OCYILECTBJIICTCSI TPU MOMOILM YJIbTPA3BYKOBBIX JIaTYUKOB, PACHOJOXKEHHBIX MO 00euM
CTOpOHaM aBTOMOOWJS. M3MepeHue NpoBOAUT MEpPEAHUN MPaBbI AATYUK MAPKOBOUHOTO
aBTONWIJIOTA (TIpaBasi CTOpOHa aBTOMOOWIsA). /{1 mpoBeneHust u3MepeHus: CBOOOIHOrO MecTa
Ha MapKOBKE CKOPOCTh aBTOMOOWIISI He AoJpKHA mpeBbimath 30 km/4. Ha ckopoctu ot 30 mo
45 xM/4 JaTYUKM MAapKOBOYHOIO AaBTOMMJIOTA OTKJIOYatoTcs. B sTtom ciydae cucrema
nepexoaut B pexuM Standdby, MOCKOIBKY CUMTAET, YTO MPOLECC NMOUCKA MpEepBaH U OyAeT
OpojoJDKeH B ApyroM Mecte. llpum ckopocTH JBM>KEHHUS Bbllle 45 KM/4 MapKOBOUHBIN
aBTONMMJIOT OTKJIFOYAETCSl MOJIHOCTHbIO, IPU HEOOXOAMMOCTH €ro CIEAyeT aKTUBHUPOBATh
3aHoBo. Korzma ckopocTh [BHXKEHHs cTaHOBUTCS Hmxke 30 KMm/4, a paccTosiHUE [0
NpUNapKOBAaHHBIX aBTOMOOWIel cocraBmser oT 0,5 mo 1,5 M, mapkoBOYHBINA aBTOMHIIOT
HA4YMHAET MOUCK NOAXOALIEr0 MecTa sl MApKOBKH Ha MPaBOil CTOpOHE NOporu. Pesynbrar
U3MepeHHs 0ToOpakaeTcs Ha AucIIiee, B KOMOUHAUU TPUOOPOB MOSBIISETCS CTUIN30BAHHOE
n300pakeHre aBTOMOOWIISI U Kpast JOPOT'H.

3. Bogurens 3amyckaeT mporecc aBTOMATHYECKON MapKOBKU CIETYIOUIMM 00pa3oM:
Ha CTOSIIEM aBTOMOOMJIE OH BKIIOYAeT Iepenady 3aJHero Xoja, HaXUMaeT Ha Ielanb
aKceaeparopa M OTIIyCKaeT nefajib TopMmo3a. IIpy 5ToM BOOUTENb HE NOJDKEH MOBOPAYUBAaTh
pyiaeBoe koseco. COOTBETCTBYIOLIAs HWHAMKALMSA Ha Jucljiee KOMOMHALUMU NpUOOPOB
YKa3plBaeT JIMIIb HA TO, YTO BKJIIOYEH PEKMUM aBTOMAaTUYECKOrO PYJIEHUS, U BOJUTEIb
JIOJKEH CJIEUTh 3a 00CTaHOBKOW BOKPYI aBTOMOOMIIS, YTOOBI B Cilydae OIMAaCHOCTH IpepBaTh
IIPOLIECC ITAPKOBKYU WM 3aBEPLINTH €TI0 BPYUHYIO.

IIponiecc mapkoBKM aBTOMOOMJISA 33JHHM XOJOM paclpesieleH OJIOKOM yIpaBieHHUs
apKOBOYHOI'O aBTOMMJIOTA HA MATh 3TANIOB. ITO HEOOXOIUMO ITOTOMY, YTO CUCTEMA HE UMEET
BO3MO)XHOCTH  HETOCPEICTBEHHOIO BU3YaJlbHOIO KOHTPOJS Ui pearupoBaHMsl Ha
UHIUBUAYyalbHOE paszButue nponecca. CHadana kon€ca MNPUBOJATCS B IOJOXKCHHE
OpPSMOJIMHEMHOr0 JBMXKEHMs, W aBTOMOOWJIb HEMHOIO IpOe3kaeT Hazal, KaK TOJIbKO
BOJIUTEIb HAXKMMAET Ha MeJallb aKCelepaTopa U OTIyCKaeT MeJalb TOpMo3a. 3aTeM OT Ol0Ka
yHOpaBJIeHUs  MAapKOBOYHOTO aBTONMWJIOTa Ha OJOK YIpaBIEHHUsS YCHWINUTENS pYJEeBOro
yIOpaBJIe€HUs] MOCTYMaeT CUTHAJI O TOM, 4TO Koj€éca HEOOXOAMMO IMOBEpPHYThH BIpaBo. llpu
9TOM aBTOMOOWJIb 33/IHUM XOJOM BbE3KaeT B CBOOOJHOE MECTO Ha MapKOBKE IMOJ YIJIOM K
JMHUY TIPUTIAPKOBAHHBIX aBTOMOOWIEH. BomuTens JOKEH CIIeqUTh 32 TeM, 4TOOBI CKOPOCTh
JBIDKEHUS He TnpeBblliasia 7 kM/d4. [lpu mpeBbIIEHHHM 3TOro 3HAa4YeHUs CHUCTEMa
ABTOMAaTUYECKH IIPEpPBIBACT IPOLECC IMAapKOBKU. lMcronb3ys MOaHHBIE O JUCTAHUUU OT
YJIBTPa3ByKOBBIX JATYUKOB M CUTHAJIBI, TOCTyNAKONIME OT JaT4YHMKa yIia MOBOPOTa PYJIEBOTO
KoJIeca, MAapKOBOYHBIM aBTOMMJIOT KOHTPOJMPYET MOJOKEHHE aBTOMOOWISI B CBOOOJIHOM
IPOCTPAHCTBE MEXIY MPUIIAPKOBAHHBIMU aBTOMOOWIISIMU M, PYKOBOJCTBYSCH 3alTUCAHHBIMU
B I1aMATh OJIOKa YNpaBJIEHUsI CETMEHTaMH JABM)KEHHUS, ONIPEJIEISIET, C KAKOTO MOMEHTa KoJiéca
HEOOXOIMMO BHOBb IPUBECTH B TOJOXKEHHE NPSIMOJUHEHHOrO0 JBM)KEHUS, UTOOBI
IIPOJIOJKUATH BbE3]] HA MECTO JUIsl NApKOBKU. 110 OKOHYaHMM 3TOTO TPETHErO 3TaIa JIBUKECHUS
KoJIéca MIOBOPAUYMBAIOTCS BIEBO (YETBEPTHIHM 3TaM) I TOTO, YTOOBI aBTOMOOMIIE MOT' BbEXaTh
Ha TAapKOBOYHOE MECTO. ABTOMOOWIb 3ae3KaeT B CBOOOJHOE IPOCTPAHCTBO U BCTAET
napaujiesbHO K rmpoe3xeil yactu. [Ipu yMeHbIIeHH paccTOSHUSA 10 00bEKTa 32 aBTOMOOMIIEM
710 MUHUMAaJIbHOTO 0€30IacHOr0 3Ha4YeHHs pa3faéTcsl 3BYKOBOM CHUTHAN, Kak M MpU padore
IIapKOBOYHOI'O ACCUCTEHTA.
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4. Ecniu aBTOMOOWJIb NpPUNAPKOBAH HE MapajyieIbHO OOpAIopy WIM CTEHE, TO
NapKOBOYHBIA aBTONMJIOT PAaclo3HAET 3Ty CUTyalMio. Temeph, MpHU CTOALIEM aBTOMOOMIIE,
BOJIUTENb JOJDKEH BBIKIIOUUTH NIEpeady 3a/IHEro Xo/a, NoJ0KaaTh A0 TEX MOp, MOoKa Kojéca
YCTAHOBSTCSA B IOJIOKEHUE MPSIMO, U BKJIIOYUThH MEPBYIO mepenady. Temepb aBTOMOOWIb
JIOJDKEH MpoexaThb HEMHOTO BIEPEN /10 TEX MOp, I0OKAa MHAMKATOP Ha AMCIUIEE HE YKaXeT Ha
3aBEpLIEHHE NTPOLIECCa TapKOBKH.

ABTOpaMH  pa3paboTaHa OpWUIHMHAJIbHAs CTPYKTypHass CXeMma MapKOBOYHOI'O
aBTOIWJIOTA B paMKax €IMHON MH(POPMAlMOHHO-KOMMYHHKALMOHHO-YTIPABISIOMIEH CUCTEMBI
ABTOMOOWIIS, TIO3BOJISIFOIIAsI TTOBBICHTH A((PEKTUBHOCTh CO3[aHUS, XPAHECHUS, YIIPABICHHUS U
00paboTKK MHPOPMALIUHU, YMEHBIIUTH KOJIMYECTBO BCIIOMOTaTEIbHBIX MUKPOKOHTPOJIIEPOB U
natunkoB. [IpoBeneHo MmonenupoBaHue B cpere Matlab 1 momy4eHBI COOTBETCTBYIOIIHE
pesynbraTel. Ha puc. 2 nmpuBeneHa CTpyKTypHas CX€Ma DJIEKTPOJBMIaTelsl HE3aBHCHMOIO
BO30Y’KJEHUSI, IPEJCTABICHHOTO B BUJE PEaJIbHOTO0 MHTETPUPYIOIIETO 3BEHA C BHYTpPEHHEN
oOpatHOi cBs3pl0. Ha puc. 3 mnpencraBieHbl NepexogHbIE MPOLECCH  pa3pabOoTaHHON
3aMKHYTON CHUCTEMBI C NMEPEMEHHON CTPYKTYpOW (3aKOHOM YHpaBIEHUs) A ONTHUMAaJIbHBIX
apaMeTpOB peryiaTopa. Bennunna nepeperyaupoBaHus ¢, (t) cocrasuina 0.4%.
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Pucynok 2 — CTpykTypHasi cxema 3JIeKTpOABUTATENSI HE3aBUCUMOTO BO30YKICHUS
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Pucynok 3 — IlepexoHbie npoiecchl 3aMKHYTOM CUCTEMBI C IEPEMEHHON CTPYKTYpOi
(3aKOHOM YIIpaBJ€HMs) I ONTUMAIBHBIX IApaMETPOB pPETYyJIATOpa: MO HaNpsKEHUIO
yIpaBiIeHUs Uy(t) (a), yrioBoil ckopocTu a)g(t) (6), yrma moBopota ¢6(t) (B), uemnesoit

bysxun [ (t) (r)
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BuiBoabl. B pa60Te HCCIICAOBAHbI TICPCIICKTHUBBI HCIIOJIB30BaAHUA JJICKTPHUUICCKOI'O
IpuBOJaa Ha aBTOMOOMIIC Ha npumMepe MnoACUCTEMBI IMAPKOBOYHOI'O  aBTOIMJIOTA.
HpeI[BapI/ITeJ'IBHLIC PE3yJIbTaThbl HCCIICIOBAHUN TMO3BOJISIOT CYyOAUTH 00 SQ)CI)CKTI/IBHOCTI/I
HCIIOJIB30BaHUA JJICKTPHUYCCKOI0 MNpHUBOAAa Ha aBTOMOOMIIE HHTCIPUPOBAHHOTO B CIAUHYIO
I/IH(bOpMaI_II/IOHHO—KOMMYHI/IKaI_II/IOHHO—yrIpaBJIHI-OH_Iy}O CUCTCMY. B NIEPCIICKTUBC TNIAHUPYCTCA
CO3aHHUEC OSKCICPUMCHTAJIBHOTO CTCHIAA aBTOMOOMIIBHBIX OJICKTPUYCCKUX IIPUBOAOB H
HN3YyUCHUC 0COOEHHOCTEN HX HHTCJIICKTYAJBbHOT'O YIIPABJICHUA.
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IlepcieKTHBBI MCMOJB30BAHUS JJEeKTPHYeCKOro npusoga B aBTomodmie / O. 1. Huxonos,
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VY craTTi pO3rISHYTO MEPCHEKTHBH 3aCTOCYBAaHHS EJIEKTPUYHOTO NPHUBOLY B aBTOMOOiNM. Omumcano
KOMIUIEKCHHI TIiJAXiZl O CTBOPEHHS iH(GOPMAIIfHO- KOMYHIKaIliHHO-KepYylO4ol CHUCTEMH aBTOMOOLIS Ha
MPUKJIAAl MACUCTEMH aPKyBaILHOTO aBTOILIOTY.

Kio4oBi cjioBa: 3neKTpONpUBIN, NapKyBalbHHI aBTOIIOT, OJIOK KepyBaHHs, iH(pOpMAIiiiHO-
KOMYHIKaI[ii{HO-Kepyroua cucTemMa, aBTOMOO1ITb.

The prospects for the use of electric drive in the car is considered. Integrated approach to the
development of information-communication-control system on the example of the car parking autopilot
subsystem is described.

Keywords: electric drive, parking autopilot, control unit, information-communication-operating
system, car.
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