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NEPCIIEKTHUBbBI UCIIOJIB3OBAHUSA DJIEKTPUYECKOI'O ITIPUBOJA
B ABTOMOBUMJIE

B crathe paccMOTpeHBI IMEPCHEKTUBBI HMCIHOJNB30BAHUS HJIEKTPUUECKOr0 MNpUBOAa B aBTroMoOmie. OmucaH
KOMIUIEKCHBIH TO/IX0/ K CO3JaHNI0 HHPOPMaNOHHO-KOMMYHHKAIIMOHHO-YIIPABIISIONIEH CHCTEMBI aBTOMOOHIIS
Ha MpHUMEpPE MOCHUCTEMBI TAPKOBOYHOTO aBTOMUIOTA.

KiroueBble cjI0Ba: 3IEKTPONPHUBOJ, TTAPKOBOYHBIH aBTOMIJIIOT, OJNOK yIpaBieHHs, WH()OpMaLHOHHO-
KOMMYHHUKaIMOHHO-YIIPABIISIONIAst CHCTEMa, aBTOMOONIIb.

BBenenne. B HacTosmee BpeMs HaOJdronaeTcss WMHTEHCUBHOE Pa3BUTHE U
[IPAKTUYECKOE MCIIOJIb30BAHUE DJIEKTPUYECKOIO0 NPHUBOJA B CUCTEMax U arperarax
aBTOMOOWJIA. ODTO  CTEKJIOOUYMCTUTENH, DIIEKTPO3aMKH,  DIIEKTPOCTEKIONOIbEMHUKH,
BEHTWJISITOPBl CHUCTEMBl KOHIMLMOHMPOBAHMS W OTOIUIEHMS CajloHa (KJIMMaT-KOHTPOJb),
AIIEKTPOYCUIIUTENh PYJEBOrO MEXaHHU3Ma, a TaK K€ CHUJIOBAsl yCTaHOBKA (U1 3JIEKTPOMOOUIIS
WIM TUOPUIIHBIX aBTOMOOWJIEH, I/1e B Ka4eCTBE OJHOM M3 CUJIOBBIX YCTAaHOBOK HCIIOJIB3YETCS
AIIEKTPOJIBUraTelb) U T.JI. AKTyalbHOM SIBJISIETCA 3ajaya MOBBIIIEHUE dHEPro3PPeKTUBHOCTU
ABTOMOOMWJIBHOTO 3JIEKTPHUUYECKOr0 MPUBOJA U OObEJUHEHHE TAaKUX Y3JIOB M arperaToB Kak
MOJCHCTEM B PaMKax HMH(OPMAIMOHHO-KOMMYHHUKALMOHHO-YTIPABIAIOMIEH CUCTEMBI BCETO
aBTOMOOWIIA. DTO MO3BOJIUT MOBBICUTH HAIEKHOCTb, OBICTPOJCHCTBIE, TOITOBEYHOCTh Y3JI0B
U arperaToB aBTOMOOMJISI U CaMOT'0 aBTOMOOMJIS B LIEJIOM.

AHaJIN3 OCHOBHBIX JOCTHKEHHMH W JIMTEepaTypbl. PenieHuro BBIIICONMCAHHON
3aJlauyd TOCBSIICHBI PabOThl MHOTUX HcchenoBaTenei [1-4]. OmHako B 3TUX HMCTOYHUKAX
paccMaTpUBaIOTCS OTHENbHBIE Y3JIbI M arperaTbl aBTOMOOWIJIS C 3JIEKTPONPUBOAOM, T.€.
OTCYTCTBYET KOMIUIEKCHBIM MOAXO0J K CO3JaHHI0 HH(POPMALMOHHO-KOMMYHHKAIIHOHHO-
YIpaBIIAIOLIEH CUCTEMbI aBTOMOOUIISL.

Henabr uccienoBanusi, mocraHoBka 3anauM. Llenbio paboThl sBISETCS CO37qaHUE
KOMIUIEKCHOTO ~ TMOAXO/Aa K  IMOCTPOCHHIO  3HEprod(EeKTHBHBIX  aBTOMOOMIBHBIX
AIIEKTPUYECKHX NPUBOJOB B paMKax €IMHOH HMH(POPMALMOHHO-KOMMYHHUKAIIHOHHO-
VOPaBISIONIEH CHUCTEMBI Ha OCHOBE HOBEHIIMX HMH(DOPMAIMOHHBIX  TEXHOJOTHH,
BKJIIOYAIOIINX B ceOs amnmnapat MHOTOCJIOWHBIX MCKYCCTBEHHBIX HEUPOHHBIX CeTel, HeUETKOM
JIOTUKA M METOJIOB 3BOJIIOIMOHHOTO MojenupoBaHus. lcrosnb3oBaHue HHPOPMAILMOHHO-
KOMMYHHKAIIHOHHO-YIIPABISIONMIEH CUCTEeMBl C €AMHBIM WH(GOPMAIMOHHBIM  KaHAJIOM
MO3BOJIMT TMOBBICUTH 3(P(PEKTUBHOCTH CO3/MaHUS, XPAHEHUS, YIpPABICHUA M 00pabOTKH
uH(GOpMaIMU, YMEHBIIUTh KOJIMYECTBO BCIIOMOTaTENIbHBIX MUKPOKOHTPOJUIEPOB, JATUYUKOB,
YTO B CBOIO OY€pelb MO3BOJUT IMOBBICUTH HAAEKHOCTH, OBICTPOJCHCTBUE, JOJTOBEYHOCTD
y3JI0B U arperatoB aBTOMOOWJISL B LIEJIOM.

Marepuanbl u  pe3yJbTaThl  HccjdenoBaHmii. Pabory  mHbOpMaImoHHO-
KOMMYHMKAIIUOHHO-YIIPABISAIOIIEN CHCTEMBl PAacCMOTPUM Ha IPUMEPE MOJCUCTEMBI
napkoBoyHoro apronuiora (upmbl  Volkswagen. IlapkoBouHbIil aBTOMWIOT (PUPMBI
Volkswagen oka3blBaeT akTHBHYIO IOMOLIb BOJAWTENIO HpU TMapKOBKe aBTomMoOuis. OH
pazpabotaH Ha 0a3e MapKOBOYHOTO ACCHCTEHTA, KOTOPBIM MOMOTaeT BOIUTENIIO OIEHUTH
paccTosiHue 10 APYTUX MPUIIAPKOBAaHHBIX aBTOMOOWJIEH WU O NPENATCTBUN, HCHONB3YS
YJIBTPa3BYKOBBIE NAaTYUKHU U AKyCTHUECKHUH NpenyNpeauTeNbHbId UHAUKATOP. JlaJbHeUIuM
[1aroM B pa3BUTUU aCCUCTEHTOB CTaJIO IPUMEHEHUE Kamepsl 3aaHero Buaa u Optical Parking
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System, koTopas He MpocTO (UKCUPYET, HAXOAUTCA JIM NPENATCTBHE Iepes aBTOMOOUIeM
WIM 3a HUM, HO M ONpEIeNseT €ro MOJO0XEeHHWEe B 30He pacno3HaBaHus. Ho mnpu
UCIIOJIb30BaHUM BCEX ATUX CHCTEM IPOLIECC PYJIEBOTO YIPABJIECHUs IpPU MAapKOBKE BCE XKe
ocyiecTBisieTcs: BoautesneM. OHHU JUIIb TOMOTAlOT BOAMUTENIO B 0030pe MPOCTPAaHCTBA
BOKPYI' aBTOMOOMJISI M OLIEHKE pacCTOSIHUSI 10 mpensTcTBuil. [lapkoBo4HBINH aBTOMUIOT
OCYILECTBIIIET HE TOJIBKO OCMOTpP HMPOCTPAHCTBA BOKPYT aBTOMOOMJIS,, HO M CAMOCTOSATENIBHO
[IOBOPAYMBAET PYyJib IPU NapKOBKE aBTOMOOWIISI 3aTHUM X0J10M. Boaurento octaércst TOJIBKO
yIpaBlIeHUE NeAATsIMH aKcellepaTtopa, CLeMIeHnus Wi Topmo3a. OgHako B 000N MOMEHT
BPEMEHHU BOJUTEIb MOXET B35ATh Ha ce0s KOHTPOJb PYJIEBOTO YIPABICHHUS M IPEpBaTh
IIPOLIECC AaBTOMATHYECKOW MTaPKOBKH.

OcHanleHre aBTOMOOMIS TAPKOBOYHBIM aBTOIMIJIOTOM TpeOyeT HAJIMUUs CIIeTyHOIuX
TEXHUUYECKUX MPEATNOCHIIOK:

1) 35eKTpOMEXaHUYECKOTO YCUIIUTEIIS PYJIEBOTO YIIPABICHUS;

2) TopMO3HOI1 cuctemsl ¢ ESP.

[TapxoBOYHBIN aBTONMUIIOT BHIMOJIHSET CIASAYIOUUE PYHKIIMU:

1) pyHKLMIO MAapKOBOYHOI'O AaCCHUCTEHTA, HA3bIBAEMYIO TAaK)Ke CHUCTEMOM KOHTpOJIs
quctanuuy npu napkoske (PDC), koTopslii umeeTcss © B aBTOMOOWIAX 0€3 MapKOBOYHOI'O
aBTOIWIIOTA;

2) GbyHKIMIO PYJICHUS ISl aKTUBHOTO MPOIiecca MapKOBKH.

[Ipu momouwm ynbTpa3ByKOBBIX JAaTYMKOB B INEpeIHEN M 3aJHEll 4yacTH aBTOMOOWIIS
(mo 4 naTymka) cucTeMa OLIEHMBAET pacCTOSIHWE 10 OOBEeKTa, HAxXOJIIerocs Iepen
aBTOMOOMIIEM MM 32 HUM. Ecinu aBTOMOOWIB mpHOImKaeTcs K 00BEKTY Ha ONpeaeiaéHHOe
paccTosiHUe, TO pa3faercs NpeAyNpeauTeNbHbIM akycTHuecKuil curHai. Ecim ycraHOBieH
TOJIbKO MapKOBOYHBIA aCCUCTEHT, TO peryinupoBanue ¢yHkuuu PDC ocymectBiser 6510k
yIpaBlieHUs] TapKOBOYHOT0 accuctenTa J446. Kak npaBuio, oH pacnonoxeH B OarakHUKe.

Jns Toro urtoObl IpU TIOMCKE CBOOOAHOTO MecTa JUId CTOSHKHM OXBaThIBaTh
IIPOCTPAHCTBO COOKY aBTOMOOWJIS, NMAapKOBOUHBIM aBTONMWIIOT, Hapsady c aatuukamu PDC,
UMEET JOMOJHUTENIBHO IO OJHOMY YJIbTPa3ByKOBOMY JaTYMKy B IIE€peJHEN 4acTH Ky30Ba Ha
KaXJ10i1 CTOpOHE aBTOMOOMJIS.

PaccMOTpuM KOMIIOHEHTHI CHCTEMBI U MECTa MX YCTAaHOBKU. BriepBble MapKOBOUHBIM
aBTONMWIOT ObUI MpUMeHEH Ha aBTomobOuie Touran 2007. bnok ynpaBieHHs MapKOBOYHOTO
apronuioTa J791 HaxoauTCs B EpEHEN MTAHENHU C JIEBOM CTOPOHBI OT pyJieBOM KONOHKU. OH
obecrnieunBaeT pabOTy CHCTEMbl KOHTPOJIS AMCTaHLMU IPU MApKOBKE, & TAKXKE BHIIIOJIHEHUE
byHKUMU pyneHUs npu napkoBke; Onok mnoakmouéH k muHe CAN-IlpuBon. Ecim
aBTOMOOWJIb OCHAIIEH MapKOBOYHBIM AaBTOMWJIOTOM, TO OJIOK yHpaBieHUS MNapKOBOYHOI'O
acCHCTEHTa He ycTaHaBiuBaeTcs. M3-3a pa3HBIX KOMIIOHOBOYHBIX YCJIOBUH Ha pa3iIM4YHBIX
TUIIAX aBTOMOOMJIEH MecTa YCTaHOBKHM KOMIIOHEHTOB CHUCTEMbI, OCOOEHHO OJIOKOB
yIpaBJIEHUS, MOTYT ObITh Pa3IUYHBIMH.

[TapxoBOYHBIN aBTONMJIOT SIBJISETCS IPUMEPOM B3aMMOACHCTBUS Pa3IMYHBIX CHUCTEM
aBTOMOOWJII C HCMONb30BaHMEM KOMMyHHMKanuii no muHe CAN 118  BBINOJIHEHUS
KOMIUIEKCHOM (DYHKLIMH, KaK, HAalIpUMep, aKTUBHOTO PYJICHUS MPU MapKOBKeE.

Hapsiny ¢ mapkoBOUHBIM aBTONMIJIOTOM 33J1€HICTBOBAHBI CIEAYIOLIUE MOACUCTEMBI:

1) a5eKTpOMEXaHUYECKUH YCUIIUTENb PYJIEBOI0O YIIPABICHHUS;

2) Topmo3Has cuctema ¢ ABS u ESP;

3) ympaBieHue IBUraTeaeM U KOpoOKoH mepeaay;

4) snexTpoHHKa PUOOPHON MAHENIH U PYJIEBON KOJIOHKH;

5) cucreMa pacrio3HaBaHuUs MpuLena (Ipy HAIUYUN);
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[IpuBenéuuplii HWKe pUCYHOK (puc.l) Ha mpuMepe 3TOro aBTOMOOHIS AT
NpPEICTAaBICHAE O pACIOJIOKEHUH JeTaleld, KOTOpble HEOOXOAMMBI ISl peaTu3aliu

MapKOBOYHBIM aBTOMMJIOTOM (PYHKIIMI MapKOBOYHOTO ACCUCTEHTA U aKTUBHOTO PYJICHUS MPU
MapKOBKe.

Enow yopasnenma cucTeME
PACTIORHABAHAA MpHIETA (B
KadecTee OO HETENRHOH

HEpEKJ’EO'—IB.TEJ'IL QIIODHH B 28BHCHMOCTH OT

WEHSATENA
EOMIMEKTAINH aBT DMDEHJIH\.'

IIpenyopegurens Hei
SYMMER TapKOBOTHOTO
ACCHCTEHTA

Enok yoparmenua
ACCHCTEHTA [I0MOLH
IpH IapKOEKEe

TOpMCGHaH CHCTERMA C

ABS nESP

5385_002

Ilepenuuii nepri
DATIHE DapECEOdHT 0
ABTONIIOTE, JNEERT
CTOPOHA AETOMobHIA

Ilepenuui gatam: DUIEKTP o MEE AHHYE CK HA
OapKOBOTHOT O ACCHCTEHTA YCHIHTEND PYIEEOT(
CHEER, COEPENH CIEER B VIIPAENEHHA

CEPEOHHE, CIICPEOH CIIPAEA E
CEpEOHHE, CIIERETH CIIpaEa

P HCYHOK 1 — Cxema PACIIOJIOKCHHA 3JICMCHTOB IIAPKOBOYHOI'O aBTOIMUJIIOTA
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Hanuune 21€KTpOMEXaHWYECKOTO YCHIIMTENS PpYyJIEBOIO YIPaBICHUS SIBISETCS
OCHOBHBIM YCJIOBHEM Il YCTAaHOBKHU ITapKOBOYHOI'O aBTOMMJIOTA, T.K. €r0 JIEKTPOJABUIaTEIb
ABJISIETCS] OJTHUM W3 OCHOBHBIX UCIIOJTHUTENIBHBIX OPTaHOB aBTOIMMJIOTA.

Ota cucteMa Mo3BoJsieT OJOKY yIpaBJCHHUs TAPKOBOYHOTO aBTOIMMIIOTA IPOU3BOJUTH
AKTUBHOE M CaMOCTOSITENIbHOE pYJIEHUE, HUCHOJAb3ys JIi 3TOro SJIEKTPUUECKUN MPHUBOJ
YCUJIMTEIIS PYJIEBOTO YIIPaBICHUS.

DNEeKTPOMEXaHUYECKUN YCUIIUTENb PYJIEBOrO YIIPaBJICHUS SBISETCSA albTepHATHUBOU
TUAPABIMYECKOMY YCHIIMTEIIO PyJIEBOro ynpasiieHnsa. OH COCTOUT U3 PYJIEBOTO MEXAHU3Ma C
AJIEKTPOJIBUraTENIEM JIEKTPUYECKOIO YCWINTENS PYJIEBOrO YNpPAaBIEHUs, JaT4MKa MOMEHTa
[IOBOPOTA PYJIEBOr0 Kojieca U OJI0Ka YIpaBIeHUs yCUIIUTEINS PYJIEBOr0 yIpaBIeHUSI.

OTAMYUTENBHBIM MPU3HAKOM 3TOr0 YCHUJIUTENS PYJEBOIO YIIPaBICHUS SBISETCS
HaJIMYUE B MEXaHMYECKOM IIPHUBOJIE PYJIEBOIO MEXAaHU3MA JBYX BEAYLIUX HIECTEPEH.

brok ynpaBieHus 3JIEKTPOMEXAHUYECKOTO YCHJIUTENS PYJIEBOTO  yIPABICHHS
pAacIioyio’keH HEMOCPEICTBEHHO Ha 3JICKTPOJBUIaTese, 4To MO3BOJSAET M30ekaTh 3aTpaT Ha
IPOKJIAAKY JOMOJHUTEIbHBIX MPOBOJOB. bBiIOK ympaBieHHs mnojiay4yaeT OT JaTdyvkKa YyrIJia
MOBOPOTa PYJIEBOr0 Kojeca MH(OPMALMIO O TMOJOXKEHHH PYJIEBOro Kojeca M CKOPOCTH, C
KOTOpOU BOJUTEIb €r0 MOBOpaYnBacT. /[aTunk nepenaét NaHHbIE HEMTOCPEACTBEHHO 110 IIMHE
CAN-IIpuBo; 3TOT CUTHAN TaKKe MCTOIb3yeTcs 0110koM yrpasieHus: ESP.

Ycunutenb  pyJeBOro  yOpaBieHHMs HauyuHaeT paboTarh, KOrja  BOJUTENb
MMOBOPAYMBAET PYJieBOE KoJieco. KpyTsaluii MOMEHT, pa3BUBAaE€Mblii BOJUTEIEM, CKPYYMBAET
TOPCHOH B 3JEKTPOMEXaHUYECKOM YCUJIUTENE pyJjeBoro ympasieHus. [Ipu stom natumk
MOMEHTa PYyJIEBOIO YIIpaBJICHUs MOJAET CUTHAJ Ha OJOK yNpaBICHUS yCHIUTENS PYJIEBOIO
yIIpaBJICHUS.

[TapanienpHO ¢ 3TMM MPOLIECCOM U UCIOJB3Yys JaHHbIE, NOCTyNAlOIIUE OT JaT4MKa
yIja oBOPOTa PYJIEBOTO KoJjeca, OJOK yIpaBiIeHHUs PaCCUUTHIBAET (PaKTHUECKOE MOJI0KEHNE
pYJIEBOTO KOJjieca M CKOpPOCTb, C KOTOpPOM BOJAUTENb €ro mnoBopauumBaer. Ha ocHoBaHuu
aHaJM3a BCEX MOCTYNMBIIMX JaHHBIX OJIOK yHOpaBICHUS ONpeeNsieT HeoOXOAUMbIN
BCIIOMOTATeNbHBIM KpyTALMii MoMeHT. Ha ocCHOBaHMM 3aJaHHBIX XapaKTEPUCTUK OJIOK
yOpaBieHUsl NONAET YNPABIAIOIIMN CUTHAI Ha DJEKTPOJBUIATENb, KOTOPHIA mepenacr
HEOOXOUMBIN JOMOJHUTEIbHBII MOMEHT Uepe3 pyJIeBOM MEXaHU3M Ha PyJIEBbIE TSTH.

PaccMoTpum npuHIun paboThl MapKOBOYHOTO aBTOMMIIOTA.

[Ipouecc mapkoBKU C UCHOJIB30BAHUEM ITAPKOBOYHOIO aBTOMMJIOTa MOYKHO Pa3/IEIUTh
Ha YeThIpe 3Tara:

1) akTBHpOBaHME TAPKOBOYHOI'O ABTOMMIIOTA;

2) MOUCK MOJIXOSAIIETO CBOOOTHOTO MECTa Ha CTOSIHKE;

3) mapkoBKa C UCIOJIb30BaHUEM (QYHKIUH PYyJICHUS;

4) 3aBepIIeHUE MPOIECcca TaPKOBKH.

PaccMoTpuM moapoOHO KaKIIblil 3Tan MapKOBKU C HCIOJI30BAHUEM IapKOBOYHOTO
aBTOINMJIOTA.

1. [TapkoBOYHBIN aBTONMUJIOT MMEET (YHKIUHM MAapKOBOYHOTO ACCHUCTEHTA U PYJICHHUSA
IpU MapKoBKe. BKItoueHne 1 BBIKIIOUEHHE 3TUX QYHKIUI OCYIIECTBISETCS ABYMs Pa3HbIMU
KHOTIKaMH. AKTHBHass (yHKIUS OTOOpa)kaeTcsi Ha MHOTO(YHKIMOHAIBHOM JUCILICE
KOMOMHALIUK TPpUOOPOB, TAKXKE 3aropaeTcsi KOHTPOJIbHAS JiaMiia B KHonke. CHayvasa BOJUTENb
JIOJDKEH PEIINTh, OyIeT JIM OH CaMOCTOSTENIbHO MAapPKOBAaTh aBTOMOOMIIb, IOJIb3YSCh IIPU 3TOM
CUCTEMOM KOHTpPOJIS JUCTAHLMU MPHU MApKOBKE, WIM 3TO CHENAET MapKOBOYHBIM aBTOMUIOT
3alHUIM XOJIOM, MPEJOCTABUB BOAMUTENIO YIIPABICHUE TOJIBKO NEAAIAMH aKCelepaTopa,
CIeIJIeHus W Topmo3a. Jlamblie BOJAWTENb JIOJDKEH BbIOpaTh, OyAeT JIM OH MapKOBaThCS
3aJHUM XOJIOM K MPaBOil CTOPOHE JIOPOTU WM e MapKOBKa OyJeT Mpou3BeAeHa K JIEBOU
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CTOPOHE JOpOru (HampuMmep, NMpU ABMKEHUU IO YJIMIE C OAHOCTOPOHHUM JIBUKCHHEM).
Takxe nMeeTcsi BO3SMOXHOCTh CAMOCTOATEIBHO MPUIIAPKOBATh aBTOMOOMIIb, a aPKOBOYHBIN
aBTOMMJIOT WCIOJIb30BATh JIMIIG JJISl TIOUCKA MOAXOJISAIIEr0 CBOOOJHOTO MecTa Ha MapKOBKE.
B sTOM cityyae ciaenyeT OTKIOUYUTh CUCTEMY 10 OKOHYAHUU IIUKJIa U3MEPEHUSI.

2. U3mepenue pa3MepoB  MOAXOASAIIEr0 CBOOOJHOIO MecTa Ha  IMAapKOBKE
OCYIIECTBIISIETCS TPH TOMOIIM YJIbTPA3BYKOBBIX JaTYMKOB, PACIOJIOKEHHBIX MO 00eum
CTOpOHaM aBTOMOOWJIS. V3MepeHHe NPOBOAWUT MEPEAHMU MPaBBIl JAaTYUK MAPKOBOYHOTO
aBTONMiIOTa (TIpaBasi CTOpPOHA aBTOMOOWIIS). J[J1s poBeIeHNusT M3MEPEeHHsI CBOOOTHOTO MeCTa
Ha MapKOBKE CKOPOCTh aBTOMOOMIIS He aoipkHA npeBbimath 30 kv/4. Ha ckopoctu ot 30 1o
45 KM/4 JaTYMKU TMApKOBOYHOIO aBTONWIOTa OTKIOYaroTcs. B 3TomM ciiydae cuctema
nepexoauT B pexkuM Standdby, MOCKONBKY CYHTAET, YTO MPOIECC MOUCKA MpepBaH U Oyaer
MPOJOHKeH B JpyroM Mecte. [Ipu ckopocTH IBWKEHHS BbIIIe 45 KM/4 MapKOBOYHBIN
aBTOMMUJIOT OTKJIIOYAETCSl TMOJHOCTBIO, TMPU HEOOXOAMMOCTH €ro CjelyeT aKTUBHUPOBATH
3aHOoBO. Korjga ckopocTe JBW)KEHUS CTaHOBUTCS Hibke 30 KM/4, a paccTOsHHE [0
MpUIApPKOBAaHHBIX aBTOMOOWIEH coctaBisier oT 0,5 mo 1,5 M, MapKOBOYHBIN aBTOMWIJIOT
HAaYMHAET MOUCK MOJAXOIALIEr0 MecTa JJis NapKOBKHU Ha MPaBOil CTOpOHE Joporu. Pesynbrar
U3MEpPEHUs 0TOOpakaeTcsl Ha JTUCIIIee, B KOMOWHAIIMY TPUOOPOB MOSBISAETCS CTHIN30BAaHHOE
N300paKeHHEe aBTOMOOWIISI M Kpasi IOPOTH.

3. BoxuTenp 3amyckaeT MpOLECC aBTOMATUYECKOH MapKOBKH CIEIYIOIIUM 00pa3oM:
Ha CTOSILIEM aBTOMOOWJIE OH BKJIIOYAeT Mepeaady 3aJHEro Xoja, HaKMMaeT Ha Meallb
aKcelyiepaTopa U OTIIyCKaeT Inejaib Topmo3a. [Ipu s3Tom BoauTess HE JOJKEH MOBOPAYMBATh
pyneBoe koseco. COOTBETCTBYIOLIas HWHIMKAIMS Ha JAHUCIUIEE KOMOMHAIMM TPHOOPOB
YKa3pIBa€T JMIIb HA TO, YTO BKJIKOYEH PEXKUM aBTOMATHYECKOTO PYJICHMs, U BOAMTEIb
JIOJDKEH CJICAMTH 32 00CTaHOBKOM BOKPYT aBTOMOOMJIS, UTOOBI B ClIyyae OMAcHOCTH NPepBaTh
MIPOLIECC MAPKOBKU WJIM 3aBEPLINTH €T0 BPYUHYIO.

[Iporiecc mapkoBKM aBTOMOOWIIS 33JHMM XOJOM paclpejesieH OIIOKOM YIpaBIeHUS
NapKOBOYHOT'O aBTONMJIOTA HA IATh 3TANOB. DTO HEOOXOIUMO MIOTOMY, YTO CUCTEMA HE UMEET
BO3MOKHOCTH  HEIMOCPEACTBEHHOTO BHU3YaJIbHOI'O KOHTPOJS Uil  pearupoBaHus Ha
WHAMBHUyalbHOE pa3BuTue Tmpouecca. CHauana Koséca TPUBOAATCA B  IOJIOKEHHE
HIPSIMOJIMHEMHOTO JBMKEHMS, M aBTOMOOMJIb HEMHOrO NpOE3kaeT Ha3ad, Kak TOJIbKO
BOJUTENh HAXKMMAET Ha MeJalb akcelepaTopa U OTIyCKaeT Meaaib TopMo3a. 3aTeM OT Oyioka
yIOpaBi€HUs  NapKOBOYHOI'O AaBTONMJIOTAa Ha OJOK yHOpPaBICHUS YCWIUTENS PYJIEBOrO
yIOpaBieHUs] MOCTYNaeT CUTHal O TOM, YTO Kosiéca HeoOXoIMMO TMOBEpHYTH BrpaBo. Ilpu
3TOM aBTOMOOWJIb 33JHUM XOJIOM BbE€3)KaeT B CBOOOJAHOE MECTO Ha MAapKOBKE MOJ YIJIOM K
JMHUM TPUNIAPKOBAHHBIX aBTOMOOMIEH. Boaurens NomKeH cieauTh 3a TeM, YTOObl CKOPOCTh
JIBUKEHHMs] He TmpeBblmana 7 km/d. Ilpu mpeBbIIEHUH ATOrO0 3HAYEHHS CHCTEMa
aBTOMATUYECKU IIPEpPHIBAET MpoliecC MapKOBKU. Mcmonb3ys JaHHBIE O JAMCTAHUUU OT
YJIBTPa3BYyKOBBIX JaTYMKOB M CUTHAJIBI, IOCTYHAKONIUE OT JaT4YMKA YyIjia MOBOPOTA PYJIEBOIO
KoJieca, MApKOBOYHBIM aBTONMWJIOT KOHTPOJMPYET MOJOXEHHWE aBTOMOOWIS B CBOOOJHOM
IIPOCTPAHCTBE MEXAYy NMPUIIAPKOBAaHHBIMU aBTOMOOWISMU U, PyKOBOJCTBYSCH 3allMCaHHBIMU
B MMaMATh OJIOKa YNpaBJIeHUsS CETMEHTaMHU JIBHKEHUS, OTpeeNsieT, C KaKoro MOMeHTa Konéca
HEOOXOIMMO BHOBb TPHBECTH B TOJOXKEHUE TPSIMOJIMHEHHOTO JBHKCHHS, YTOOBI
IIPOJIOJIKUATH BbE3]] HA MECTO JUIsl NapKOBKU. [10 OKOHYaHUM 3TOr0 TPETHEro ATana ABUKECHUS
KoJIEca MIOBOPAYMBAIOTCS BJIEBO (YETBEPTHIM 3Tal) AJIs TOro, 4TOOBI aBTOMOOWIIb MOT BhEeXaTh
Ha MApKOBOYHOE MecTO. ABTOMOOWIb 3ae3kaeT B CBOOOAHOE MPOCTPAHCTBO U BCTAET
napaJjuieNibHO K mpoezxeit yactu. [Ipu yMeHbIIeHnn paccTosHUS 10 00BbEeKTa 32 aBTOMOOHIIEM
JI0 MHHAMAJIBHOTO 0€30IacHOT0 3HA4EHUs pa3faéTcsl 3BYKOBOW CHTHaJ, Kak M MpHU paboTe
MapKOBOYHOI'O ACCUCTEHTA.
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4. Ecnmu aBTOMOOWJIb TpPUMAPKOBAaH HE TMapajUieNbHO OOpAlopy WM CTEHE, TO
[apKOBOYHBI aBTOMWJIOT PAcHO3HAET 3Ty CUTyaluio. Tenepb, MpHU CTOSIIEM aBTOMOOMIIE,
BOJUTEINb JOJHKEH BBIKIIOUNTH Mepeady 3aJHEro Xo/1a, Mook aaTh 10 TeX Mop, MoKa Kojéca
YCTAHOBSTCS B IOJIOKEHHE MPSIMO, W BKIIOYUTH IEPBYIO Tepenady. Temepb aBTOMOOHIIb
JIOJIKEH MpoexaTb HEMHOTO BIEpE 10 TeX IMOp, oKa MHAUKATOp Ha TUCIUIEE HE YKaXKeT Ha
3aBEpILEHUE Mpoliecca MAPKOBKHU.

ABTOpaMu pa3zpaboTaHa OpUIMHAJbHAas CTPYKTypHass CXe€Ma IapKOBOYHOIO
aBTOMMJIOTA B paMKaX €IMHOM HHPOPMAIIHOHHO-KOMMYHHKAIIMOHHO-YIIPABIISIONIEH CUCTEMBI
aBTOMOOWMJISA, TIO3BOJISFOIIAS TIOBBICUTH 3(PPEKTUBHOCTD CO3/1aHUs, XPAHCHHS, YIIPABICHUS U
00paboTKu nHGOpPMAIUU, YMEHBIIUTh KOJUYECTBO BCIIOMOIaTE€IbHBIX MUKPOKOHTPOJIEPOB U
natuukoB. [IpoBeneHo monenupoBaHue B cpeae Matlab u momydeHsl cOOTBETCTBYIOIIME
pesynbTaThl. Ha puc. 2 npuBeneHa CTpyKTypHasi cxema 3JIEKTPOJBUIATEsl HE3aBUCUMOTO
BO30Y KICHUSI, TPEJCTABIEHHOTO B BHUJI€ PEalbHOI0 MHTErPUPYIOLIErO 3BE€HA C BHYTPEHHEH
oOpatHOi cBs3pl0. Ha puc.3 mpeacraBieHbl NEepexoAHbIE MpPOIECChl pa3pabOTaHHOM
3aMKHYTOM CHCTEMBI C NEPEMEHHOM CTPYKTYpOH (3aKOHOM YIpaBJIEHUS) AJII ONTHUMAaJIbHBIX
apaMeTpoOB PeryisaTopa. Bennynna nepeperynupoBanus @, (t) coctasuna 0.4%.

1/r i, (s) k

] I

T,s+1 Jss

(or’] ("I )

k. |e

Pucynoxk 2 — CtpykTypHas cxema 3JeKTPOJABUTATENST HE3aBUCUMOTO BO30Y K ICHHS

U, (1).B s (). Tpamw/c

a) o)

Pucynok 3 — [lepexoaHblie MPOLECCH] 3aMKHYTOM CHUCTEMBI ¢ IEPEMEHHOU CTPYKTYPOMl
(3aKOHOM  ynpaBeHHUs) JUId ONTHUMAJbHBIX IIAPAMETPOB DEryJATOpa: N0 HANPSIKEHUIO
yIpaBICHUSA Uy(t) (a), yrioBoii ckopocti @,(t) (6), yrma mosopora ¢,(t) (B), uenesoii

bynxmn 1(7) (r)
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BoiBoabl. B pabGore wuccienoBaHbl NMEPCHEKTUBBI MCIOIB30BAHUS 3JIEKTPUUECKOTO
IpUBOJa Ha AaBTOMOOWIE Ha TMpUMepe IMOJACUCTEMBbl MAapKOBOYHOTO aBTOMMIIOTA.
[IpenBapuTenbHbie pe3yJbTaThl HCCIECIOBAaHUA TO3BOJSIOT CYIAUTh 00 3ddexTuBHOCTH
WCIIOJIB30BAHUS DJIEKTPUUYECKOTO TPUBOJA HAa aBTOMOOWJIE WHTETPUPOBAHHOTO B EAUHYIO
nH(GOPMaIMOHHO-KOMMYHHUKAIIMOHHO-YTIPABJISIIONIYI0 CUCTEMY. B mepcrnekTuBe IiaHupyercs
CO3/IaHHE DKCIIEPUMEHTAIBLHOTO CTEHJa aBTOMOOWIIBHBIX OJJICKTPUYECKUX TPUBOJIOB U
M3y4eHHE OCOOCHHOCTEH X MHTEJUIEKTYaIbHOTO yIPaBICHHUS.
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IlepcnekTHBBI HMCIOJIB30BAHHS JJIEKTPHYeCKOro npusoaa B asromodmie / O. 5I. HuxoHos,
A. . Cepennna // Bicauk HTY «XIIl». Cepis: ABTomobine- Ta TpakropoOyayBanus, 2013. — Ne 30 (1003). —
C. 16-22. — bi6umiorp.: 4 Ha3B.

VY cTarTi pO3MIIHYTO TEPCHEKTUBH 3aCTOCYBAaHHS EJIEKTPUYHOTO NpUBOAY B aBToMoOimi. Ommcano
KOMIUIEKCHUH TMiAXiZ OO CTBOPEHHSA iH(POpPMALIfHO- KOMYHIKamiHHO-KepPYyIO4Oi CHCTEMH aBTOMOOITSI Ha
MIPUKJIIA/1 TiACHCTEMHU TAPKyBaJIBHOTO aBTOIIJIOTY.

Kiro4oBi cJioBa: 3JCKTPONpPHBIA, MapKyBaJlbHUN aBTOMIIOT, OJIOK KepyBaHHs, I1H(pOpMaIiiHO-
KOMYHIKaI[IITHO-KepyroUa CHCTEMa, aBTOMOOLIb.

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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