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AnHoTtanusi. Ha ocHoBe aHaiu3a TEHIEHIMI B Pa3BUTHM aBTOMOOWJIECTPOSHHMS M HW3BECTHBIX METO/IOB
aBTOMATHU3ALMK YNPABICHUA TPAHCHOPTHBIMHU CPEICTBAMHU MPEATIOKEH MOAXO0J K OpraHM3aly Iepeiadu
YIIpaBJICHUs TPAHCHOPTHBIM CpPEACTBOM OT aBTOMAaTH3MPOBAHHOM CUCTEMBI BOXKIEHUs denoseky. Iloaxon
npenrnongaraeT MOHUTOPHHI [apaMeTpoB (YHKLIHMOHHMPOBAHMS TPAHCIIOPTHOTO CPEACTBA M CHCTEM,
00ecreYnBaromux aBTOMATU3UPOBAHHOE BOXJICHHE, COCTOSIHUS OKpYKaromien cpeznebl u
NCUXO(U3HOJIOTHUECKOTO COCTOSHUS BOAUTEINS, a TaKKe YCIOBHMI JOPOXKHOTO IBIKEHUS HA NPEACTOAIIEM
IIyTH, [IPOTHO3UPOBAHUE MECTA M BPEMEHM Iepeaull YIpaBJICHUs] BOAUTENIO, ONPEIEICHUE U PEryIUpOBaHHUE
€ro TOTOBHOCTH B3STh YIpaBlIeHHE Ha ce0s NpH BO3HUKHOBEHHMHM TakKod HeoOXoaumocTH. OcoOeHHOCTHIO
MIPEATI0KEHHOTO 1OJIX0/1a SBIAETCS TO, YTO NP aBTOMATU3MPOBAHHOM BOXKAECHUHU MOCTOSIHHO MOJIEPKUBAETCS
MUHHUMAJIbHBIM YpOBEHb T'OTOBHOCTH BOAWTENS K YIPABICHUIO TPAHCIIOPTHBIM CPEICTBOM, KOTOPBIN B TEUECHUE
OIIPEeJIETIEHHOI0 MHTEpBala BPEMEHH Mepe]] 3aIUIaHUPOBAHHBIM IIEPEXO/IOM K PYYHOMY YIPABICHUIO JOBOIUTCS
JI0 ONTUMAaJbHOro. Takoil JBYXYpOBHEBBIM KOHTPOJIb COCTOSHHS BOAMTENEW BBICOKOABTOMATHU3HMPOBAaHHBIX
TPAHCIOPTHBIX CPEICTB IMO3BOJIMT MOBBICUTH 0O€30MaCHOCTh JOPOXKHOTO [BIDKEHUS KaKk B  CIydasx
NPOTHO3UPYEMOM, TaK M B CIydasX HEOXXHIAHHO BO3HHKAIOIIEH HEOOXOAMMOCTH JKCTPEHHOTO Iepexona OT
aBTOMATU3UPOBAHHOIO K pY4YHOMY BOXAEHHIO. llenb paboTbl — pa3BUTHE METOJONOTHM IOBBIIICHUS
0€301aCHOCTH JOPOKHOT'O ABM)KEHUS C y4aCTHEM BBICOKOABTOMATHU3MPOBAHHBIX TPAHCIIOPTHBIX CPEICTB.

KiroueBble cioBa: ABTOMAaTHU3UPOBAHHOE BOXICHUEC, 0C30I1aCHOCTh JOPOXKXHOr0 ABMKECHHA, TOMEH IITaTHOM
OKCIUTyaTaluuy, nepeaavda yrnpaBJIC€HUS BOOUTEIIO, CUCTEMA «YCIIOBEK-MalInHA) .
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Abstract. The analysis of trends in the development of the automotive industry and well-known methods of
automating vehicle control served the basis for us to propose an approach to organizing the transfer of vehicle
control from an automated driving system to a person. The approach involves monitoring the vehicle
performance and the systems that provide automated driving, the state of the environment and the driver's
psychophysiological state, as well as road conditions on the upcoming path, predicting the place and time of
transition of control to the driver, determining and regulating his/her readiness to take control if necessary. This
approach is peculiar for in time of automated driving, the minimum level of the driver's readiness to operate the
vehicle is constantly maintained, which is brought to optimal within a certain time before the scheduled
transition to manual control. This two-level monitoring of the condition of drivers of highly automated vehicles
will improve road safety both in cases of predicted and unexpected need for an emergency transition from
automated to manual driving. The aim of the work is to develop a methodology for improving road safety with
highly automated vehicles involved.
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BBenenne

HaGnronatorasics B Hacrosiiee BpeMsi TEHJCHIUS K POCTY YPOBHS aBTOMATH3AIlUM
TpancioptHeIX cpenctB (TC) wmmeer cBoel 1enbl0  TOBBIMIEHHE KaKk 3(PQGEKTHUBHOCTH U
0€e30IIacCHOCTH TPAHCIOPTHBIX CHCTEM, Tak W Komdopra masa soguteneii [1, 2]. Ilpeamonaraercs, 4ro
B 0003puMOM  OymymieM aBTOMOOWIM C  CHCTEMaMH  OECIWJIOTHOTO  yIPaBIEHHS U
COOTBETCTBYIOIAS MM WHTEIJICKTyallbHasi WHPPACTPYKTypa, obecreuuBaromas (pyHKIMOHHPOBAHHE
BBICOKOABTOMATH3HPOBAHHBIX W aBTOHOMHBIX TC B JOMEHE INTATHOW OKCIUIyaTallud, OyIyT
MUPOKO pacmupocTpaneHsl [3, 4]. M3BecTHa kiraccuukaus ypoBHEH aBTOMAaTH3AI[MA aBTOMOOUIIEH,
paspaboranHasi cOOOIIECTBOM aBTOMOOMIBHBIX HHXKeHepoB (cTtanaapt SAE J3016), B cooTBercTBUH
C KoTopoii Beimenensl 6 ypoHed: or O (Ge3 aBromarm3ammu) A0 S (TTOTHAS aBTOMATH3AIIHS,
B aBTOMOOWJIC HE MPEIyCMOTPEHBbI OpPTraHbl YIPABJICHHS TPACKTOPHBIM JABIKeHHEM). Takoil xon
Belleil mpejmonaraeT TOCTCNCHHBIC W3MEHEHHS B OTHOIICHUSX Mexay BoauteneM u  TC:
JeITEIbHOCTh BOMUTEeH OyJeT CMemarbhcs OT BBINONHEHHs 3a7ad, CBS3aHHBIX C BOXICHUEM,
K BBIMOJHEHUIO 3a/1a4 10 MOHHTOPHHTY MapaMmeTpoB (YHKIIMOHUPOBAHHS ABTOMATHU3WPOBAHHOU
cHCTeMbI BOXKAEHUS [5, 6]. D10 obieryaer TpyJ BOOUTENS, HO HE CHUMAET MIPOOJIEMY 4eI0BEIECKOro
(dakTopa, TO KpalHel Mepe, B TEUEHHE BCErO0 MEPEXOMHOr0 IMEPHOJa K HHTEIUICKTYaIbHBIM
TPAHCIOPTHBIM CHCTEMAaM MPEXJIE BCETO M3-3a HEOOXOAUMOCTH 110 TEM WJIM WHBIM MPUYHHAM MEHSTh
pexum ynpasiaeHuss TC Mexzay pydHbBIM M aBTOMATH3HPOBAHHBIM BOXIEHHEM B Ty WIH HHYIO
cropony [5, 7]. [lanHas mpoOiema OOyCJOBJIEHAa TE€M, YTO NPHU ABTOMATU3UPOBAHHOM BOXKICHHH
HeyJacTHe BoAMTENs B ympasiieHUH TC CHMXKaeT ero OCBEIOMJIEHHOCTb O TEKYIIeH IOpPOXKHO-
TPAHCIOPTHOW CHUTYallUM W YPOBEHb DPAa3BUTHUS €ro NpodecCHOHAIBHBIX KAa4eCTB M HABBIKOB, YTO
B CJIOHBIX JTIOPOJKHBIX OOCTOSATENBCTBAX MOKET HETaTUBHO IMOBIUATH Ha O€30MaCHOCTh JOPOXKHOTO
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JBIDKCHHSI B CITy4asX 3allJIJAHUPOBAHHOW WIIM HEOKUAAHHO BO3HHMKAIOUICH HEOOXOAMMOCTH CMEHBI
pexuma ynpasieHus [7-9].

B HacTosiiee BpeMsi MOMCK pelIeHHH 0003HAYeHHOH MpOoOJeMbl BEJCTCS B HAINpPaBICHUU
pa3paboTku HamOosnee 3(PPEKTUBHBIX CHOCOOOB MPEIYNPEKICHHUS BOAUTEIS O HEOOXOAUMOCTHU
nepenaun emy ymnpaeieHuss TC W COOTBETCTBYIOIMX HWHTEP(EHCOB, KOTOPHIE MO3BOMSIN OB
JI0CTATOYHO OBICTPO W IUIABHO MNPUBOAUTH (YHKIMOHAIBHOE COCTOSHHME BOIHUTENIS K HYKHOMY
ypoBHio [10-12]. Takoii moaxom K pEIICHHIO TPOOJIEeMbl CMEHbl pexuma yrnpasieHus TC
mpearnonaraeT HaJlU4Me OINpPEACICHHOTO TPOMEKYTKa BPEMEHH MEXKIY NpenynpexIcHHeM
0 Tepeaaye ynpaBleHUs BOAWTENIO W IMOJHBIM IEPEX0A0M K PyYHOMY BOXKICHHIO, B CHJIY Yero OH
MPECTABIISACTCS 1IeIeCO00Pa3HBIM JIMIIIb B CITydasX 0)KHUIAEMON CMEHBI pexiMa yrpasieHus [13].

B ciyuasix skcTpeHHON HEOOXOAMMOCTH Iepexo/ia K PyYHOMY BOXKJICHHIO, KOT/Ia BOJUTENb HE
roToB B3sTh ynpasiieHue TC B CBOM PYKH M €CIIH TIPH 3TOM JOPOKHO-TPAHCIIOPTHASI CUTYAIUsI B TOM
WIA UHOM OTHOIICHHUHU CIIOKHA, PACCMOTPEHHBIN MOIXOJ K PEIICHHIO MPOOJIEeMbl CMEHBI peXHUMa
yIpaBJieHHs He MOXKET 00CCHEeUTh B JIOJDKHOH Mepe O0e30MmacHOCTh JIOPOKHOrO JBWkKeHHs [14].
JUtst CHYOKEHHSI PHCKa IOPOXKHO-TPAHCIIOPTHBIX MPOMCIIECTBUH C y4acTHEM BbICOKOABTOMATU3UPOBAHHBIX
TC B ciy4asx SKCTpeHHOW HEOOXOAWMOCTH Iiepexoja OT AaBTOMAaTH3UPOBAHHOTO K PyYHOMY
BOXJICHUIO TIPE/ICTABIISETCS 1EIECO00PAa3HBIM TOCTOSIHHO TOIEPKUBATh MUHHMAJIBHBIA YPOBEHb
TOTOBHOCTH BOjaMTENsl K ynpasieHuto TC, a B ciiydasix 3alUlaHUPOBAaHHOTO ITepexojia K PydHOMY
YIPABICHHIO 3TOT MUHUMAJIBbHBII YpPOBEHb TOTOBHOCTH BOAUTENS K yrpasieHnio TC MOBBIIIATH
JI0 ONTUMAJBHOTO.

Lens paGoThl — pa3BHTHE METOMOJOTMH IOBBIIMIEHNUS 0E30MaCHOCTH JIOPOXKHOTO JIBHIKCHHS
C yJacTHeM BbICOKOaBTOMAaTH3UpOBaHHBIX TC Ha OCHOBE JBYXYPOBHEBOTO KOHTPOJS COCTOSIHUS MX
BOJUTEIIEH.

IToaxon k OpraHuv3anuu nepeaavyu ynpaBJJacHUsA TC ot aBTOMaTl/BPlpOBaHHOﬁ CHUCTECMbI
BOK/ICHUA YE€JT0BEKY

[Ipenmaraemerii TOIX0A K OpraHU3anuM nepeaadn ympasicHus TC oT aBTOMAaTH3NPOBAHHON
CHCTEMbI BOXKJICHHSI YeJIOBEKY PacCMaTpUBAETCs HAa OCHOBE pa3paboTaHHOIo aBTOpaMH 0000IIEHHOI O
aJIrOpUTMa IS €r0 peasln3aliiy, KOTOpbIil IpuBeaeH Ha puc. 1.

O000111eHHBIN AITOPUTM AJISI PeAIN3aliy MPeJIaraeMoro Moaxona K OpraHu3aluy nepenadn
ynpaBneHust TC 0T aBTOMaTHU3MPOBAHHOW CHUCTEMBI BOXICHHS YEJIOBEKY BKIIOYAaeT B  cels
CIICAYIOLNE CTaIUH.

1. Ompenenenuie yciaoBUW, MPH KOTOPHIX HEOOXOAMM IIEPEXO] OT aBTOMATH3WPOBAHHOTO
K pyuHoMy pexumy ympasinenus TC, Hampumep, B BHIE OrpaHMYCHHH, HAKJIAIbIBA€MbIX Ha
HCIOJIb30BAaHUE AaBTOMATHU3UPOBAHHOIO pEXuUMa TpadUKOM [BHUIKEHUS, IOTOIHBIMU YCIIOBUSIMH,
KayecTBOM M HaASKHOCTbIO HMH()OPMALMOHHBIX CUTHAIOB OT OopToBhIX cucteM TC u cpencts
CIYTHUKOBOW W JIPYTHIX BHJIOB CBSI3H. 3a/laHNE MHHUMAIBHOTO PSyin 1 onrtuManbHOTrO PSopt 3HAUESHUI
mokazatens PS mcrxo(hM3Homornyeckoro COCTOSHUS BOJWTENS, B KadyecTBE KOTOPOTO MOTYT OBITh
WCIOJIB30BAaHbl, HAIpUMeEp, IOKA3aTelu 3JIEKTPOJAEPMAIbHON AaKTHBHOCTH M 4YacTOTa CEpACUYHBIX
cokpamenuit [5, 15]. 3amanne wHTepBama At BpemeHm mis KoMmpopTHOW u Oe30macHOi mepemradu
ynpasneHust TC BOIUTENO OT CUCTEMBI aBTOMAaTH3UPOBAHHOTO BOXKIEHHUS, TI0O/I KOTOPHIM ITOHUMAETCS
MPOMEXYTOK BPEMEHH MEXIy 3alpocoM Ha PYYHOE BOXKICHME M HAa4yaJloOM AKTHUBHBIX ICHCTBHN
BOIUTENS, CBsA3aHHBIX ¢ ynpasieHneM TC. MHrepBan At BpeMeHH HEOOXOIUM [UIS TOTO, YTOOBI
BOIUTENb, HE BOBJECUCHHBIH B ympaBienne TC, [0 TOJHOIO OTKIIOYEHUS CHUCTEMBI
aBTOMAaTH3UPOBAaHHOTO BOXKJECHUS YCIIENl CpearupoBaTh HA 3aIPOC O PyYHOM BOXAECHHHM U OOpaTUThH
BHHUMAaHHE Ha JOPOKHO-TpaHCopTHYIO cutyauuio (JTC), 3aHsTh Hy>KHYIO 1103y, TOJIOKUTH PYKH Ha
pyJieBOE KOJIECO M HOT'M Ha nefaiiu, copMupoBaTh BepHoe npeacrasienue o tekymei JTC u nayats
aKTUBHBIE JeiicTBus 1o ynpasnenuto TC, anekBarubie Tekymuei JTC [5, 11, 12].

Pesynbratel uccnenoBanuii [11, 16] mnokasanm, YTO MHHHUMAalbHOE BpeMsl Mepeaavyu
yIpaBJIeHUS BOIUTENIO NPH JBMKEHHH B BbicOKoaBToMaTu3npoBaHHOM TC cocraBuser 24 c.
3anaBaeMblil MHTEpBa Al BpeMeHH JIOJKEH MPEBBIIATh YKa3aHHOE MUHUMaJIbHOE 3HaUeHHE BPEeMEHH
nepenavyy ymnpaBJIeHHS Uil TOro, 4TOOBl BOJUTENb MOr KOMQOPTHO NpuHATH ynpasienue TC u
n30exaTb NOTEHIUAILHO OMACHBIX CUTYallui B CIOKHBIX JIOPOKHBIX YCIOBHUSX.
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2. Bo Bpems ynpasienusi TC B aBTOMaTU3MPOBAHHOM PEKHME OCYLIECTBIISICTCS MOHUTOPUHT
YCIOBUU TMepefayd YMpaBlCHUS BOAWUTENIO HA MPEACTOALIEM IIYTH, TNCUXO(QHU3HOIOTHYECKOrO
COCTOSIHHMSI BomuTens W mapaMerpos/mpusHakoB Tekymerd JTC. Ilomydennas wunHbopManus
C IOMOLIBIO OOPTOBOT'O KOMIbBIOTEpa W/WIK MIaTGOpMBI OOJauHBIX BBIYUCICHUN aHANIU3UPYETCs
C LIENBIO MMPUHSTHUS PEIICHUS 0 HEOOXOAUMOCTH IO TEM WJIM WHBIM IIPUYMHAM B ONPENCTICHHOM MECTE
MPEACTOSLIET0 MYTH NEPEHTH OT aBTOMAaTH3UPOBAHHOTO K PyYHOMY pexxumy ynpasienust TC, mocie
4yero BoauTenb HHPopMupyercs o0 sToM. I[IporHo3 ocraromierocss 10 mepegadd  yIpaBliCHUS
BOJIUTENIO BPEMEHH | OCYILECTBISIETCS B pealbHOM BPEMEHH Ha OCHOBE U3BECTHOT'O PACCTOSHHS 10
MeCTa CMEHBI PeXHUMa BOXKICHHS U 3aruianupoBaHHoi cpenneit ckopoctu TC. [Iporrnos ocratomerocs
BpeMeHH T 10 Tiepeliaur yIpaBleHUs] BOJUTEIIO HEMPEPHIBHO YTOUHSETCS MO Mepe MPUOMIKEHUS K
MECTy CMEHBI peXHMa BOXAeHHs. [Ipu 3TOM B peanbHOM BpPEMEHHU OCYLIECTBISIETCSl TEHepamus
tekcroBoro onucanus JTC w mnomaepKuBaeTcss MHHHUMAIBHBIA YPOBEHH OCBEIOMIICHHOCTH
(uadopmupoBanHocTr) Bomutenst o JTC myrem Bocmpou3BeleHHs B 3BYKOBOW (opMe OCHOBHBIX
KOMITOHEHTOB €€ TEKCTOBOT'O OIMUCAaHWA. Takxke MoJJiepKuBaercs 3HaueHne PSyin BomuTens myrem
NPEAYNPEKICHUS €ro O TNPUOIIDKEHHH TICUXO(QH3UOIOTHYECKOr0 COCTOSHUS K  33JaHHOMY
MUHHMaJIbHOMY YPOBHIO.

3. B cnyuae, ecnu Bpemsi T, ocraBiieecst 0 Iepexojia K pPy4YHOMY BOXKJICHHUIO, MPEBBIIIACT
MpeBapUTENBHO 32/IaHHBIN MHTepBan BpeMeHU At (cobmomaercs ycnoBue T — At > 0), a ypoBeHb PS
MICUXO(U3NOIOTHIECKOTO COCTOSHUS BOIWTENS HE OITyCKAaeTcs HIKE 3aJaHHOrO0 MHHHMAaJBHOTO
ypoBHS PSmin M HeT 3ampoca Ha OJKCTPEHHYIO Tiepefady yIpaBJICHHS BOJIUTENI0, PEXHM
aBTOMATHU3WPOBAHHOTO BOXJAEHHUS MpoOoKaeTcs. Ecnu mpu 3TOM BO3HHMKAaeT HEOOXOAMMOCTD
9KCTPEHHOW Nepefaun yNpaBieHUS BOAMTENIO, TOCIETHEMY IAal0T 3ampoc Ha PYYHOE BOXKJICHUE,
Y TIpH TIONTyYEHHUH OT HEro MOATBEP)KIEHHUS O BOCIPHATHH 3ampoca nepenaroT emy ympasienue TC.
B mporuBHOM cnydae, a TakKe B Cllydae, €cld YPOBEHb PS TCHXO(U3MOIOrHYECKOr0 COCTOSHUS
BOIUTENS] ~ OKa3plBaeTCs  HIDKE  33JJaHHOTO  MHHAMAIBHOTO  YpoBHS  PSmin,  cucTeMa
ABTOMAaTHU3MPOBAHHOTO BOXKJICHHS B YCTAHOBJIEHHOM Iopsiake octaHaBimBaeT TC.

4. B cmydae, eciii BpeMs 1, OCTalolleecs 10 Mepexoaa K PYy9HOMY BOXKIEHHIO, CTAHOBUTCS
PaBHBIM TIPEIBAPHUTENHHO 33JaHHOMY WHTEpPBay BpeMeHH Al, BOAWTENIO NAIOT 3allpoc Ha pydHOE
BOXKJIEHHE W TOBBIIIAIOT YPOBEHD ero ocBenomiieHHocTy o JJTC myTeM Bocpon3BeAeHNs B 3BYKOBOM
(¢opMe TONHOTO ee TeKcToBoro omwucaHud. llocie modydeHHs OT BOTUTENS TOATBEPIKICHUS
0 BOCIIPHSITUM 3aIpoca MpU YCIOBUH, YTO YPOBEHb PS ero mcuxou3molIOrHiecKoro COCTOSHUS He
HWKE 3aJ]aHHOTO ONTHMAIBHOTO YpoBHSI PSoy m Bpemst T 110 mepexoja K pyYHOMY BOXJICHHIO HE
ucTexio, mnepenator ymnpasieHue TC Boguremo. Ecnu ke ypoBenb PS ncuxodusmonormueckoro
COCTOSTHUISI BOJIMTENSl OKA3bIBACTCSl HUIKE 3aJ]AHHOIO ONTHUMAIBHOTO YpPOBHS PSopt ¥ Bpems T 1o
mepexofa K pPYYHOMY BOXACHHIO HE WCTEKIIO, MOBBIMIAIOT TICUXO(HU3HOIOTHYECKOE COCTOSHUE
BOIUTENS. JIO 3aJaHHOTO ONTHUMAILHOTO YPOBHS PSgy MyTeM CTHUMYISIMH €ro OpPraHOB YYBCTB
CTUMYJIaMH DPa3MWIHON MOIANBHOCTH (3pUTENBHBIMH, 3BYKOBBIMH, TAKTHJIBHBIMHU), IIOCIE Yero
nepenaror emy ynpaeinerne TC. B cimydae, ecnmu ypoBeHb PS NCHXO(H3MOIOrHUECKOTO COCTOSHUS
BOAWTENS TIPH STOM HE IMOJHUMAETCS 0 33JJaHHOTO ONTHMAabHOTO YpPOBHA PSo m Bpemst T 1o
mepexoja K PYYHOMY BOXKICHHIO HWCTEKIIO, a4 TaKKe B CIlydae OTCYTCTBHS IOATBEPKACHUS OT
BOAWTENS O BOCHPUATHH KM 3allpoca Ha pPYYHOE BOXIEHHE, CHCTEMa aBTOMATH3HMPOBAHHOTO
BOXKJIEHHS B YCTaHOBJICHHOM Topsifke octaHaBimBaeT TC.

Peanmzamus mpemyiaraeMoro momxofa K OpPTaHM3aldU IEepexoja OT aBTOMAaTH3UPOBAHHOTO
K PYYHOMY PEKHMY BOXAEHHUS mpenanonaraer Hamuane Ha TC cHCTEMBl aBTOMATH3HMPOBAHHOTO
BOXKJIEHHS, CHCTEM MOHHUTOPHHTA TapaMeTpoB (yHKuuoHupoBaHus TC, MCHXOPU3NOIOTHIECKOTO
COCTOSIHHSI BOJMTENS, COCTOSHHS OKpYXKarolled Cpensl W YCIOBHM JIOPOKHOTO JBUKEHHS Ha
MPEACTOSIEeM  IyTH, CHCTEMBI IOAJEpX)aHUs  PabOTOCIIOCOOHOCTH  (MOMKHOTO  YPOBHS
MCUXO(U3UOIIOTHIECKOT0 COCTOSIHUS U ocBemoMieHHOCTH o JITC) BomuTens, CpeacTB OTOOpaKeHHS
“H(OpMAaIUK 1 KOMMYHHKAIIMOHHON TIATGOPMBI JIJIS CBS3H C TUIATGOPMOIN OOJIaYHBIX BHIYUCICHUN,
MH(PACTPYKTYPOI B IPYTUMHU YIACTHUKAMH JOPOKHOTO JIBIKEHHSL.
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TIOTYHaeH0?
Confirmation
received?

= Ha|Yes

A 4

AKTHBAITHA CHCTEMEI
ocranoexu TC
Vehicle stopping

anpoc Ha pydHoe
BOJeHHe?

Manual driving

request?

OATBEP:KICHHE
TIoTy9eH0?

Confirmation

received?

v
Tlepenada ynpasneHEHa BOTHTETO
Switching to manual driving

Puc. 1. O600mmeHHbIi anroput™ nepenaun yrnpasieHus TC OT aBTOMaTH3UPOBAHHON CHCTEMBI BOXKICHUS
YEIIOBEKY
Fig. 1. A generalized algorithm for transiting vehicle control from an automated driving system to a person

3akaoueHnne

[IpennoxenHsld mHOAXOA K opraHu3anuu mnepegayn ympasieHus TC or  cucTeMsl
aBTOMATH3UPOBAaHHOTO  BOXIEHHMS  YEJIOBEKY OCHOBAaH HAa  MOHHUTOPMHIE  IapaMeTpoB
¢ynkumonuposanuss TC u cucteMm, 0OecnedMBAIOIINX ABTOMATH3UPOBAHHOE BOXKICHUE, COCTOSHUS
OKpYXarome cpeasl U MCUXo(U3nOIOrHYECKOr0 COCTOSIHHAS BOAUTES, a TAKKE YCIOBUN TOPOKHOT'O
JOBWKEHUS Ha TMPEJCTOSAIIEM IIyTH, ONPEACNCHUM MecTa IepeJadyd YIpaBleHUsS BOJIUTEINIO,
MIPOTHO3UPOBAHUU BPEMEHH, OCTAIOIIErocs [0 IMepedadyd YOpaBJIECHUS, W  PEryJIupOoBaHUU
paboTocrnocoOHOCTH (JOJKHOTO YPOBHS MCHUXO(HU3HOIOIMYECKOr0 COCTOSHHSI U OCBEIOMIICHHOCTH
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o ATC) Boamrenst aist obecriedeHUsi €ro TOTOBHOCTH NpHUHATH ympaBieHue TC Ha cebs mpu
BO3HHKHOBEHUHU TaKOH HE0oOX0oauMocTu. OCOOCHHOCTBIO MPEAIOKEHHOTO MOAX0Aa SABISETCS TO, YTO
BO BpeMs aBTOMATH3UPOBAHHOIO BOXKJEHUS IIOCTOSIHHO IOAJNEPKUBACTCS MUHUMAJIbHBIA YPOBEHb
TOTOBHOCTH (MUHUMAJBHBIH YPOBEHb MCHUXO(PHU3NOIOTHYECKOTO COCTOSHUS U OCBEJOMIICHHOCTH O
ATC) Bomutens k ynpasnenuro TC, a nepes 3amiaHIPOBaHHBIM [IEPEXOJIOM K PYYHOMY YIPABICHUIO
YpOBEHb TOTOBHOCTH BoAuTens K ympasieHuto TC poBogutcs [0 onTuMaibHOro. Taxoi
JByXypOBHEBBIII KOHTpPOJb T'OTOBHOCTH BOJUTENS BBICOKOABTOMaTuzupoBanHoro TC mpuUHATH
yrpasiieane TC Ha ce0st TO3BOJNUT MOBBICUTH OE30MACHOCTH JTOPOKHOTO JBIDKEHHS KaK B CIIydasx
MIPOTHO3UPYEMOM, TaK U B CIIy4asX HEOXKHUJIAHHO BO3HHKAIOIIEH HEOOXOIMMOCTH IKCTPEHHONH CMEHBI
pexxuMma ynpasienus TC.
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