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Jlns ycmimrHoro pimeHHsT mpoOjieMu 3a0e3NedeHHsT OC3MEeKH JOPOKHBOIO
pyXy mNOTpiOEH KOMIUIEKCHMM TMiAXiJ, CIUTBHI 3yCHJUIS 3HA4YHOI KIJIBKOCTI
MIHICTEPCTB, BIJJOMCTB, IPOMAJICBKHX OpraHi3allii, 3aiHTEpPeCOBaHOI y4acTi YCIX
YJIEHIB CYCIIbCTBA.

[Tig KOHCTPYKTHBHOI OE3MEKOI0 aBTOMOOLIS PO3YyMIIOTH HOrO 3AaTHICTD
3armobiratu 30UTKY, SKUA HAHOCUTHCS B MpoIeci pPoOOTH HABKOJIHIIHBOMY
CEpEellOBUILY 1 YyYaCHHKaM pPyXy, a TaKOX 3MEHIIYBAaTH TSKKICTh HACIIJIKIB
nopoxkHbo-TpancniopTHux mnpuron (ATIT). KonctpyktuBHa Oe3neka NUIATHCS Ha
aKTHUBHY, TaCUBHY, MicisiaBapiiiHy Ta eKoJioriuny [1, 2].

AkTuBHa Oe3neka aBTOMOOUIS cropusie 3amobiranHio [TII a6o 3HMXKYye
WMOBIPHICTh HOTO BUHUKHEHHS.

He6esneka JITII 3 BuHM aBTOMOOLIA MOXE BIIOYBAaTHCS uepe3 BTpaTy
CTIMKOCTI Ta KEpOBAaHOCTI, BTPAaTH MOKJIUBOCTI €(QEKTUBHOTO TraJlbMyBaHHS,
PO3TOHY 1, B 3aralbHOMY BHIIaJIKy, HEMOKJIMBOCTI IPOrHO3YBAaHHS PyXy MallWHHU,
110 CTBOPIOE NEPETYMOBH BUHUKHEHHSI KpUTUUHOT CUTYaIIil.

["asibMiBHI CHCTEMH Cy4aCHUX aBTOMOO1IIB 008 HYIOThCS IPUCTPOSMHU, 1110
3a0€3Meuyl0Th aBTOMATHYHE CTEXEHHS 3a PpOOOTOI0 TalbMIBHOTO MEXaHI3MY
KOXHOTO 3 KOJIIC, 1[0 BUKIIIOYA€E iX OJOKYBaHHS, 103 1 3aMETH aBTOMOOUIS NpHU
raJlbMyBaHHI 1 MiIBUIILY€ aKTUBHY Oe3neky. Y neskux Bunajakax npuuuHoro JITII e
HeaJieKBaTHA IMOBEJIIHKA BOJlI B aBapIMHMX CHUTYaIlisIX 1 HEITOBHE BUKOPUCTAHHS
raJIbMiBHUX MOJKJIMBOCTEH aBTOMOOUIA (Jeski BOAII B CTPECOBOMY CTaHi
MOYMHAIOTh HEJOCTAaTHHO CHJIBHO THCHYTH Ha meaans ranbMma). [1lo0 yHHKHYTH
noaiOHUX CHUTyallii B TajdbMIBHY CHCTEMY BBOJSTH MIJCHIIOBa4Yl EKCTPEHOTO
ranpMyBaHHs. ~ CUrHajioM  CHpalbOBYBaHHS — MIJCHJIIOBada  €KCTPEHOIO
raJIbMyBaHHSI CIIY>)KUTh Pi3K€ HATUCHEHHS Ha Te/lajib rajueM [1].

VYckiagHeHHsT TalbMIBHOI CHCTEMU PO3IIUPIOE KOJO MOXKIMBHX BIIMOB 1
HECIIpaBHOCTEW 1ii eneMeHTiB 1 cucreMu B IioMy. BigmoBa ngaT4ukiB 1
enekTpoHHoro 0;10ky ABC npu3BOAUTH 10 3HMKEHHS €(PEKTUBHOCTI TaIbMyBaHHS,
TUM OUIBIIE [0 YHWCTO MEXaHIYHA YacTHHA TaJIbMIBHOI CHUCTEMH B TaKUX
KOHCTPYKISIX Jla€ HEpPIBHOMIPHICTh TaJbMyBaHHS KOJIIC, BEJIMKY, HDK Y
aBTomoO11B 6e3 ABC.

Ocob6nuBe Miclie cepel MPUCTPOIB 1 MPUCTOCYBaHb, IO 3a0€3MEUYIOTh
aKTUBHY O€3IeKy aBTOMOOLISI, 3aliMarOTh 30BHIIIHI CBITJIOBI MPUJIAIX 1 CBITIIO
BIIOMBaNbHI  TpUCTPOi. DyHKIIIOHYBaHHS 30BHIIIHIX CBITJIOBUX MpUJIAJIB
(OCBIT/IIOBAIBHUX 1 CBITJIOCUTHAJIBHUX) TIO3HAYA€THCA Ha TOBEIIHIN BCIX
YYaCHHKIB JIOPOKHBOTO PyXy, HA BUOOPI HUMHU IIBUKOCTI 1 HAMIPSAMY PyXY.

B mpormeci ekcryartanii TeXHIYHI XapaKTEPUCTHKH CBITJIOBHX MpUIaJiB
HoripiyroThcs. Tak, B Mpolieci TOPiHHS JJaMIU BoJb(paM, BUIAPOBYETHCS 3 HUTKU
pO3KApEHHs, OCIJa€ Ha CKIAHIA KOJ01, 3MEHIIYIOYM IMPOIYCKAaHHS CBITIOBOTO
noToky. BcraHoBieHO, 110 B KiHIII TEPMIHY CIIY:KOW JIaMIIM C€ CBITJIOBHM MOTIK
3a3BUYal 3MEHIIYETHCS 10 75 % Bia mo4aTKOBOTO 3HauUeHHs [ 1, 2].
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3 MeTOoK MiJBUIIEHHS AaKTUBHOI O€3MeKH Cy4acHUX aBTOMOOLTIB
KOHCTPYKIliSl 1XHIX TMPUIIATIB OCBITJIEHHS TOCTIHHO BIOCKOHAIIOEThCA. K
JKepena CBITJIa BUKOPUCTOBYIOTHCS HE TIUIbKM TaJOTCHHI, aje 1 ra3opo3ps/IHi
JIAMITH 1 CBITJIO J10JIM MIABHUIIEHO1 sickpaBocTi. Bee Oinbin mmpoko nopsia 3 ABC
aBTOMOOUII OOJAHYIOThCS AKTHUBHUM TOJOBHUM OCBITJICHHSIM, IO JIO3BOJIsIE
CTBOPIOBaTH O€3Me4yHi YMOBH MPH MOBOPOTAaX aBTOMOOUIS BHOYI 1 BpaxOBYBaTH
MOJIOKEHHST Ky30Ba IIOJI0 TOPU3O0HTY 1 JOPOTU MPU PI3HUX MIBUAKOCTIX pyxy. B
SKOCT1 BXI1JTHHX napaMeTplB JUTSL pO3paxyHKy (YHKIIH aKTHBHOTO TOJIOBHOTO
CBITJIa CITykKaTh KyT 1 IBUAKICTH IOBOPOTY PYJBOBOTO KoJieca, IIBHAKICTH
oOepTaHHs KOJIC 1 KyTOBa MIBHIKICTH TOBOPOTY aBTOMOO1JIS, KPEH Ky30Ba.

[cTOTHHMIA BIUIMB HA aKTUBHY O€3I1E€KY aBTOMOO1IISI Ma€ TEXHIYHUI CTaH KOJIIC
Ta CHOJIyYEHUX 3 HUMH eJeMeHTIB. OJIHUM 3 BOXXJIUBUX BUMOT O€3MEKH JI0 KOJIC €
HAJIAHICTh 1X MOHTaXy Ha MaTo4yuHax. He momyckaroThCsi TPIMIUHU B JUCKY
KoJieca, BIJICYTHICTh TalOK a0o0 OOJITIB KpIIJICHHS JUCKa, a TaKOXK BIIXWJICHHS
MOMEHTY iX 3aTSTyBaHHS BiJl BCTAHOBIIEHOTO 3aBOJIOM-BUPOOHUKOM 3HAUCHHS.

AkTHBHa Oe3rneka aBTOMOOUIS TOB's3aHA 3  MOro  KEepOBaHICTIO,
e(eKTUBHICTIO 1 HAJINHICTIO PYJILOBOTO YIPABIIHHS, SIKE Ma€ JO3BOJISITH BOIIEBI
OMEepaTUBHO 1 0€3 BENUMKUX 3yCHJIb 3aJaBaTd HEOOXIJHY TPAEKTOPIIO PYyXy
aBTOMOOUII Ha OyAb-sKiM IMBUAKOCTI. PylboBe yIpaBiIiHHA Cy4acHOTO
aBTOMOOWIS, SIK€ BKJIIOYa€E B ceO€ TiApaBIiyHUM, EJIEKTPOTiapaBiIiuHuil abo
CJICKTPOMEXaHIYHUM TIJICUIIIOBAaY, € JOCUTh CKJIaJIHOK0 CHCTEMOI, TEXHIYHI
XapaKTePUCTUKU SKOT MalTh 3alMIIATUCA SKOMOTa CTaOUIHHIIIUMU MPOTSATOM
eKCIUTyaTailii aBTOMOO1JIsI.

Ha aktuBHy Oe€3meky aBTOMOOLIS BIUIMBAIOTH W 1HII €JIEMEHTH: 34YiIlHI
MPUCTPOi aBTOMOOUTIB-TArayiB, 3ByKOBUI CUTHAJI, PECOPH Ta 1H.

AkTuBHa Oe3leka B TEBHIM MIpl 3aJ€XUTh TaKOX BIJl JAHAMIYHUX
BJIACTUBOCTEN aBTOMOOWISA. TSATOBI BiAcTUBOCTI (TATOBa JMHAMIKA) aBTOMOOLIS
BU3HAYAIOTh MOTO 3/aTHICTh IIBUAKO 30UIBIIYBATH IIBUAKICTh PYXy. 3 LHUMHU
BJIACTUBOCTSIMU 0araTo B 4OMYy TOB'si3aHa BIIEBHEHICTh BO/IiS TIPU OOTOHI 1 MPOT3/Ii
nepexpects. Bennke 3HaYeHHS TAroBa JWHAMIKA Mae€ JUIsl BUXOAY 3 aBapilfHHMX
CUTYyallil, KOJU TajdbMyBaTH B)KE I3HO, MAaHEBPYBAaTH HE JO3BOJSIOTH CKJIATHI
yMoBH, a YHUKHYTH J{TII MokHa TUTBKH 301IBIIMBIIH IIBUIKICTb.

Takox cuia TSIru Ha Kojeci He MOBHHHA OyTH OUIbILE CHUJIM 34YEIJICHHS 3
JIOPOTO10, 1HAKIIE KOJEeco MoyHe MpoOyKcoByBaTu. [Ipu 3HIMKEHHI 3YersIeHHS 3
JIOpPOrOI0 HABITH HEBEJIMKA CHJIA, CIPSIMOBAaHA Y3JIOBXK BICI OoOepTaHHS KoJjeca,
NPU3BOJUTH A0 WOro 3MilIeHHsS, TOOTO OOKOBOMY 103y Ta HEKEpOBaHIM 3MIHU
TpaekTopli pyxy aBToMoOuIs. /{7151 3amo6iranHs Takoro sSIBUINA Cy4acH1 aBTOMOO1,
oOJ1agHaH1 ABC, 4acTo JIOJATKOBO OCHAIIYIOTh CIEIlaJILHOIO
npotudykcyBainbHoo cuctemoro (IIBC). Ilpu posroni aBromodOuns IIBC
aBTOMATUYHO MPUTAIBMOBYE KOJECO, IBUIKICTh OOEPTaHHSA SKOTO OLNIbIIE, HIK Y
1HIIMX KOJIC, a MPH HEOOX1THOCTI 3MEHIIY€E MOTYKHICTh IBUTYHA 1 TATOBY CHITy Ha
Kosecax. Bee 1e migBuIye akTHBHY 0€31eKy aBTOMOO1IIA.

Benmuky pomb B TUTaHHSAX AaKTUBHOI O€3MEKM aBTOMOOUIS  Mae
koMpopTabenbHicTh pobodoro Micus Bofis. KomdboprabenbHiCTh aBTOMOOLISA
BH3HAYA€E Yac, MPOTITOM SIKOTO BOJIM 31aTHUI KepyBaTH aBTOMOO1IeM 0e3 BTOMH.
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OnHi€ero 3 yMOB KOM(pOpPTaObEeTbHOCTI POOOYOr0 MICIS € HAsIBHICTh PETYJIHOBAHOTO
no ¢irypi BOAISA CHJIHHS, 3pPYYHICTh PO3TAIlyBaHHS OpraHIB YIPaBIiHHS
aBTOMOO1JIEM, MIATPUMAHHSA ONTHUMAJLHOI TeMIepaTypu 1 BEHTUJIALII KaOiHH.
Cromu x Tpeba BITHECTH 3PYYHICTh OIJVISAY IIMTKA MPUIIAJIB, iX I1ICBIUyBaHHSI.
30uTbIIEHHI0O KOMDOPTY CHpHUsi€ BUKOPUCTAHHS aBTOMATHUYHOI KOPOOKH Ieperaad,
peryJisTopiB MIBUAKOCTI (KPYi3-KOHTpOJb). B paHuii dYac BHUITYCKArOTHCS
aBTOMOO1T1, 0OJIaJiHaHl aJanTUBHUM  KpYi3-KOHTposieM. BiH He TuUbKH
aBTOMATUYHO MIATPUMY€E MIBUAKICTH Ha 3a/JaHOMY DiBHI, a ¥ 3a HEOOXITHOCTI
3HWKYE 11 aX J0 TOBHOI 3ynmuHKH aBToMoOLns. Ha komdoprabenbHicTh
aBTOMOO1JIA ICTOTHUHM BIUIMB POOJISITH TUIABHICTH XOJy, @ TAKOXK PiBEHb BiOpaliif i
IIyMy B KaOIHi.

[Ipu mpoexTyBaHHI €JIEMEHTIB poOOYOro Micls BOJISA 1, 30KpeMa, IaHeneu
NPWIAIIB, CJIJ 3HAaXOAUTH KOMIIPOMIC MIX 1H(QOPMATUBHICTIO CUTHAJIBHHUX
OPUCTPOIB Ta iX BIJBOJIKAIOUMM BIUIMBOM. 3alBUMH € SICKpaBl cClajaxu
CUTHAJIBHUX JIaMIT a00 Pi3Ki 3BYKH 3yMEPIB, 10 PI3KO MEPEMHUKAIOTh yBary BOJIS 1
3/IaTHI TPUBOJUTU JO MOMWIOK B YIPABIIHHI aBTOMOO1IEM, TOOTO 3HUXKYBaTH
aKTUBHY O€3IIEKY.

[IpucTpiii KOHTPOJIIO pyXy MO CMY3l 3a3BUYail MICTUTH JIBl TelleKaMepH Ta
osiok ympasiiHHsg. CucrteMa po3li3HaBaHHS HajalllTOBaHA TakK, IO B ifeaii JiHil
PO3MITKH MPaBOPYY Ta JIBOPYY BiJl aBTOMOOLISI MalOTh NiepeOyBaTH Ha OJHAKOBIN
B1JICTaH1 BiJl HOTO. SIKIIIO MalllMHA BIIXWISIETHCS BiJl OC1 CMYTH 1 IEPETUHAE JIIHIIO
PO3MITKH, a BOAIN HE BKJIIOYMUB MEpe] UM MOKAKYUK MOBOpPOTY, TO Lane Assist
nonepeakae Moro 3ByKOBUM Ta CBITJIOBUM CHUTHajaMu. Y JESKUX aBTOMOOLTIB
3BYKOBHUH CHUTHaJ 3aMiHEHUH BiOpaTOpoM y cruHI ado nmoaymii cuainHsa. Hanami
nependadaeThCsl MIMPOKE 3aCTOCYBAHHS AKTUBHUX CHCTEM, 3[IaTHUX CaMOCTIHHO
BEpTATU aBTOMOOUJIb HA CMYTY PYXY.

Pamap, sKkuil KOHTpOJIOE TPOCTIp TEpea aBTOMOOLIEM, JO3BOJISIE
peanizyBaTu W pexXUM Tepel aBapiifHOi MATOTOBKHU. SIKIIO 31TKHEHHS HEMHUHYYE,
CJIEKTPOHHUIN OJIOK yIpPABIIHHS J1aCTh KOMaHy Ha BKJIIOUCHHS MEepEIHATATYBAUIB
peMeHiB 0e3MeKH, Ta HaBITh aBTOMAaTUYHO BiJ'€IHAE€ aKyMYJISITOPHY OaTapero miciis
aBapii, 100 YHUKHYTH KOPOTKOTO 3aMHKaHHS B OOPTOBIi enekTpuyHii Mepexi. J{o
pedi, IpU HE3HAYHOMY 3ITKHEHHI, KOJIM PHU3UKY KOPOTKOTO 3aMHUKaHHS HEMae,
cucremMa Oe3MeKu J103BOJISIE MPOAOBKUTH pyX. Bce e Bke 3aCTOCOBYEThCS Ha
aerkoBux aBTomoOUIsIX. Yacto JTII BinOyBaroThCs yepe3 oOMEKEHY BUIUMICTD
npsMoO Tepel KanotoM abo B paloHl JBeped, TOMY aBTOMOOUI ToYaiu
OCHAIIyBaTH TeJIeKaMepaMH Ta pajapamu, siki KOHTPOIIIOIOTH MPOCTIP B TaK 3BAHUX
«MEPTBUX 30Hax». Skmo mnpu crpoOi 3AIMCHUTA MaHEBp B HeOe3meyHid
OJIM3BKOCTI BUSBHUTHCS Mepemkoga ado I1HIIMKA TpaHCHOPTHUM 3aci0d, BOJIA
nonepeAsTh 3ByKOBHH 1 CBITJIOBUM CUTHAJIH.

BceranoBuBIIM crienianbHy TelleKaMmepy, ska (iKCye HampsMOK MOTJISAY
BOJIS Ta 1€ Psii MapaMeTpiB, B TOMY YHCII 4acCTOTY MUTOTIHHS OYel, a TaKoxX
JOJJaTKOB1 JaTYMKU Ha PYJTHOBOMY KOJIECl, MOYKHA «HABYUTH) €JIEKTPOHHHIA OJIOK
YIOpaBIIHHS 3aBYACHO BW3HAYATH HACTaHHA BTOMH y Bomis. Cucrema B 3MO31
3a(pikcyBaTM MOMEHT, KOJIM BOAIi BIBOJIIKAE€THCS Bl KepyBaHHS aBTOMOOLIEM, 1
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MOJKE€ TPUBEPHYTH HOTO yBary a0o BKIIOYEHHSM CBITJIOBOi JOPLKKH, abo
3BYKOBUM CUTHAJIOM.

OcHaiieHHs aBTOMOOWTIB MPUCTPOSMH, SIKI KOHTPOJIIOIOTH HABKOJIHWIIIHIM
MIPOCTIP 1 PO3MI3HAIOTH 30BHIIIHI JOPOXKHI HEOE3IMEeKH, CUTHAIM a00 OpIEHTHUPH,
aHaAJI3YIOTh iX 1 Ha 1[I OCHOB1 ab0 1H(POPMYIOTH BOJIS MPO HeOe3meku, abo He
TUIBKK JIalOTh CHUTHAJIM BOMIEBI, a W yepe3 CHeliaibHI TPUBOJHI CHUCTEMHU
BKJIIOYAIOTHCS B KEPYBaHHS aBTOMOOUIEM (Cy4aCHUM KpYi3-KOHTPOJIb HE TUIBKU
TpUMa€ TMOCTIHHOI 3aJaHy IIBUAKICTE PYXy, a W KOHTPOIIIOE TUCTAHINIO O
TpaHCHIOPTY, IIO i€ TOoMepeay, a CHCTeMa MapKyBaHHS MapKye aBTOMOOITh Ha
oOMeXeHUW TPOCTip MBHUAIIC, TouHime 1 Oe3meunime HiX Oarato BomiiB). Ha
CY4YaCHHUX HIMEUBKHX aBTOMOOUISIX 3aCTOCOBYIOTHCS 23 BUAM TONOMIKHHUX CUCTEM.
Haiinomupenimumu 3 Hux € ABS (88%), ESC (60%), kpyiz-kouTpoiib (38%),
napky BasibHa cucteMa (32%), natuuk noimry (28%), HapiramiitHi cuctemu (21%),
kopektop cBiTia (12%), Tomo [2]. Sk TpuKIaag JOCUTH MPOCTOI CUCTEMHU
JIOTIOMOTH BOJI€BI € 13painbchka cuctemMa Mobileye. OCHOBHI KOMIIOHEHTHU
cucteMu — 1udpoBa KaMmepa 1 MIKpONPOIECOpP BCTAHOBIIOIOTHCS MMiJi JTOOOBUM
ckiaoMm. Pospobnukamu cuctemu Mobileye Bxke posrasHyTo Outbmie 1000
MO>KJIMBUX JIOPOXKHIX CUTYyaIlil, Ha OCHOBI SIKUX PO3POOJIEHO MPOrpaMHiI MOJEII,
10 JTO3BOJISIIOTH CIIPOTHO3YBATH OY/Ib-SIKHI PO3BUTOK MOIIH.

3a paxyHOK KOMIT IOTEpHUX MPHUCTPOIB 1 BIAMOBIIHUX MPOrpaM po3Ii3HABaTH
MOTEHIIMHI HEOE3MEeKW: BUSIBIATH MEPBUHHI O3HAKU PU3UK-(PAKTOPIB, CKIANATH
oOpa3u HeOe3NeK 1 OLIHIOBATH iX, CIIB CTABJISITH 3 apaMeTpaMH BJIACHOIO PYXY,
MPOTIOHYBATH BOMAI€EBI 3I1MCHUTH HEOOX1HI B TaKUX BUIMAAKaX il a00 HE3aJIeKHO
BIJl BOJisl BTPYTUTHCS 4epe3 CcHelialdbHl BUKOHABUYl MPUCTPOI B KEpyBaHHS
aBToMOOUIeM. 3a IIBHUJKOJI€I0, MOBHOTOK OLIHKM PHU3MKIB Ta aJeKBATHICTIO
pearyBaHHs Taki CHUCTEMHU MEpPEBUILYIOTh aHAJOrIyH1 Ail JtoaAuHU. Po3B’si3aHHS
po0emMu 0e3MEeYHOr0 PyXy Ha OCHOBI 1HTEJIEKTYallbHUX TPAHCIIOPTHUX CHUCTEM €
MEPCIIEKTUBHUM Ta €KOHOMIYHO JOIIbHUM HaIPSIMKOM HAyKOBHX JOCIIKEHb 1
MPaKTUYHOI POOOTH IIOAO 3HIKEHHS aBapIMHOCTI Ha Joporax. 3BOJIKaHHS 3
y4acTI0 y IMX PO3pOoOKax HAYKOBUX 1 MPOMHUCIOBUX YCTAaHOB HAIIOI KpaiHU €
MOMUWJIKOIO, SIKa HEMUHYUYE MPOSBUTHCS HA €Tarl BIPOBAHKEHHS Ta €(HEKTUBHOTO
BUKOPUCTAHHS TaKUX CHCTEM.

3a yMOBU 0€3MepepBHOTO BJOCKOHAJIICHHS KOHCTPYKIIIA aBTOTPAHCIIOPTHUX
3aco01B 1 miaBUIeHHs Oe3neku jgroauau npu JTII HeoOXiaHO sIK y3araJbHEHHS
Ta KOHIIGHTpalllsl HAasSBHUX BIJOMOCTEH, Tak 1 po3poOKa HOBUX KOHIIEIIIIHI
30JIMKEHHS Teopii Ta MPaKTUKK 3a0e3MeYeHHsT 0e3MeKH JOPOKHBOTO PyXy.
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