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automated vehicle —»

The driver constantty The sysiedm) can take The sysizm takes The system takes The driver can hami
performs all aspects over either strering wver bath steering v buth steering the entire
of tlu- thymamic o anceleration and acceteranion | and scceteration |
deceheration, The thecatleration in a hechitation ina
dheiver st conti- defirsed uss case definad use ¢ L]
musously carmy out the s capable of pecr
e drbver, attwt ohiigg s Nimits and

poiifying the driver

Thar driver must Fhve dhrrver st Ther driver st
canstantly inonhitor constantty monitor constantly manitor
Uhe drive, The* drive:
Hemiusd be ready to
resinne full contml
mrmvediat oty

G Mo Automation Diriver Assistance Partial Automation i i i ion Full Automation
g VDA Dirfwar onty Asninted Partly sutomated Highly sutarmated Fully automated Driveriess
; BASt Diriver only Assisted Partially automated Highly automated Fully automated
E MNHTSA™ ] 1 2 3 3/4
* used on this platform SAE : Society of Automotive Engineers (USA)
** only roughly commesponding with the other takonomies VDA : German Association of the Automotive Industry (Germany)

BASt : Federal Highway Research Institute (Germany)
NHTSA : National Highway Traffic Safety Administration (USA)
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Q0| ASTHUKISKI 714 Y B2 S8

20057 AHSTHRISAIH SLEE HASISH| AIRISEL, 20350l 256 KSZaH0) Alch7} e o=
M0l w2}, Oleh RS 7IZ & - HIE, TRIC) ZH| X Heknh 0] OFH, 0t 0l Sof Chat chH|7}
QTEICt 55| IBFURISHMAS RISKI, HEEM7|(CT) 221 7|2t OlLjzt E2, B S Olmat 22
7I248 W13 B4 T ALy KA S RIS ol ool o Bsich ol HEFRIS 712
THS S AVEH S5t 81 QEi0| MUHEO| RO Cha 2R 221, & - T T, 71 RAD SXH Y
ARS17|MEALS 75 S2 SAlo= MmyErt,

IETHRISXIR? XS Et70|1, Level 1(Driver Assistance) | 2| 7HRI0| 271kl= B2 BE ASTtH =2
NEFARSA= AAZ FASES | 22TRPLUR T %Xﬂf&l@ KSRl | =M X2 F TA : XIS HE
QIA|, TS XIFS MofolH XL | HofAS RFIMIH S5 S 28ty | =2 SO XEFA)0ICE Level 4(High
WZES FAS Z2 UHSC=M L | UM XISAP NS MM 5SS | Automation)= S H&0IM XtSRI

Flx =
X5HH 2|5 =8H0 | 7156t XF=ERIE ©f |0 A0 |} Level 2(Partial Automation) DE 715 Hoe] HekE 2=, 27X} GiO|

0|SiCh XFEFAXISAet FAXISAE | = Z|ASHF 7HX| 02| 750 SAlof XtsAt AAZ 30| Thset EHA0| 2
(Driverless Car, Unmanned Vehicle")S RS, EX ASH0|AM QIX|, T K0 Level 5(Full Automation)= 2= A2I0{|A
EXifoll Aoh= d7HUCLE, XEEFE Ol 4T RESXSAVIMO 7t5et St | 2= 715 Mo{2| Heto| XESXiol| U,
AISAh= 2TIA2| BS R ECH RIZO| & Mo THA|0]] - 2HcH & HIE XtS K| 2T} QL0 | AESRE AA 2 FH0| 756t
SEEHOZ QlA| WL KOsl AAZ2 T 04)0ICt. Level 3(Conditional Automation) 2 X238 THA|(of - 2Tl o= 2
dot= 7 [=0l| =ES =i FoillM x1o| 2 XSATHEE 7I5S MOo{stH, 2FAt 210| SEX|2F U=fotH =li=Z<)0|ICk
FUCL,
LEVEL 0 LEVEL 1 LEVEL 2

RHEZ RIS I] L B0 :
me e & \,é,f

wEo| ZR0l= AeFARISKI| &

There are no autonomous features, Thgse cars can han_dle one task at These cars would haw_ae at least
|_ E‘|_|'7:” = OO'”kl 5,:_'_71'; —E- 8" l':”, 7 | a time, like automatic braking. two automated functions.
2RO 2 HAI7E SEHdE x| Ao
20| SFXIOIA RIZFOZ 0| FI5H= SEN LEVEL 3

0|t Level O(No Automation)2 XX t7t f‘m
o M\-¥=¢o

2IX|, EHE H0f0i| 25 E0fsHof S i

These cars handle "dynamic driving These cars are officially driverless These cars can operate entirely on
tasks"” but might still need intervention. in certain environments. their own without any driver presence.
1) ROUXISKE : AfEe| B glo] T3 52 U 1211) S| XIS TSMAIS X} LIF Ch|s 22
2 = X =t
23S FH= XIEXIZ, AIBF g‘xfix}ﬂf Ct2A| (a8 i O AT RISKH L |
EFATIO| OFMO (Lt XIS T36HK| HS 2 e, ZX : SAE International, Business Insider
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H, MCU(Micro Control Unit), DSP(Digital
Signal Processor), CAN(Controller Area
Network), EHA|H S22 M=t |

MME Xfzio| Z8 MBS Sxstn G| | 2 CHUS HEIRMRIZERR|AIAY
O|EIZ AASH ECUZ MEBH= SIS 51 | (ADAS) 71250] SAI) HBEIRIA Cioft

ort-/Medium-Range Radar
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Radar

(A2 RBF RIS} 2t

Surround Sensing

Alert

MIA2| BIX|

Z£X : Texas Instruments

H 72| |

(32 3) XI2FAHXSAH L ECU GilA|

Z£X : Bosch
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£0| QEA{AUTomotive Open System
Architecture : AUTOSAR?) S 25 75t
H E&31E 2Itsta QICt,
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e Application o, At o o&Vll xR oS
UTOBAR AUTOSAR _ - S TS EETE oIl
,.s‘“f“"" St it : Software : e XME Soll Qo e |st 23 7Fsot

Al otz alidl 7= S stLolct
LDWE= =8 A| 2TXte| £3, 232

e B So@ xf20| WEKIAIS 20| IS

Interfaces:

= VFB&RTE O‘|L|'E @-cll 0|§ @—_’l—gl'—?— J_(|')\|_'| LHOHA‘I

s F85l=2 XS ZE5l= QHHAR|0|CH

i ol 2=kt 712 HE O Zal UM 2

FMS OIA RI2tTI0) 9IX| BAS B
ol XM LHOIA SIS =T = 7S
(a2 4) X SFSURISR LEAL 7 |2 AT EQ0{2LECU SZ! G|A| S5i0}

Zx| : Computer.org

AO0[E= Qlztel & wnt 2 gt | 20| Eeds| 2+MErt,
= ot= FX|2 ECUS| ol w2t X1 AEFAASA 7 IE2 SE0 w2t 2
= MojstH 20|32 & YX| X A HHEIE 32X ZHAEE(Adaptive

E(A
(Anti—lock Braking System : ABS), Xid| | Cruise Control : ACC), XbM O|E ZAT(Lane
XM MI0] ZEX|(Electronic Stability Control Departure Warning : LDW), AFZEX|CH ZEX]
FZEA

: ESC), =& Etx|(Motor Driven Power (Bind Spot Detection : BSD), 0 [oFEt
Steering : MDPS), 2lE| = 0f|0{tH 21 OFx (Night Vision : NV), =Xt 2ZX(Parking
dE So= 7R Er. Assistance : PA) S92 THRE 4= QlC,
VoX= X|E¥°”I|EKP” |2 59|01 ACC= Tt Ml xfgkate| 7{2|& XIS
2i0l| &M 7 ISt BE HElie| S diAls O QIAGH 2Kt HIEHS ZAloIK| ¢
S5, Al2lM Qb= %*'7| = At&af| 2t e AAZ A2 THSHT ARl 7 (7)) HEIE 3 EX HEE, XM O[E
' ) A1 7|& XM of|A|
XSRS X} 7 KVehicke to Vehide : V2V) A2 RAXlst= 7|=0|C}, ot ofjofl = Z5 : Porsche, BITHAIS A}

2l =2 olzel\ehicke to Infrastructure : V2)

= StEn| A Adaptive Cruise Lane Departure
9|.0| _I_OOH J(E;E le_gl_l- ool ol I_‘||O ||:_|- %II_‘I Warning Blind Spot Detection Night Vision Parking Assistance

oxs 2174 1542 Ol A=
Xl”g—r%HX 7(|'7 [& 1= IiA= MIA OHE|E 32X HES XM o[t T ARZERIEH 22K OFZF AJO} B
O Mgt RS Hfst 4~ Q1= \V2Xe| 7 At Mt xj2satol FHMS Q1AL Xt} SEADIEX| Zols  OF2 BoIM HAE X2 FA A FH I
A5 2 72|12 55 x2tmtol 9J%| mot ARZER|CH 2| AlOF &t QIAl
—xfgol = Zm, —2xxto| £, —XFSX 3 Al —O0izt 27int 2 —k2t Rt Al
Zalf Abslo] M2 2xo| Soz RS ADIE =, 34t A SP”OIIM oS Q1A 2 73|
R —HSK} 7H EA(V2P) REE—LIEYT 7H EA(V2N) RHSHOI 24 2 Th, o|kstE #2012 AARIOZ of AR o2 & 4 2N 52 =5 Fxi2
< M5 Zmstn o Lot APZIEIchel xfef ol= R JMINS  HESFH, o Lopt
oFxiStn Ha|st A Lol Zatists 2 FOHSS 2[5l St BiC OFFSt Ofzt LS
280| JH53IEE st PSS P SHxoIA Zmste 282 Ths5HA| st IHs5H Bk 71&
S S ES
e 2YMEE ILrL H8ixt Skm F nE A
-2 7 EA(V2Y) Rjat-olmat 7+ S4(v2) ﬂ( ( O b
- = (
o o) ﬁ e
SR F2 - HMoR Hifis MBS Source : Velodvne Sn.)urce : Continental Source : Autoliv Source : Autoliv Source : Bosch
A x 20 =
(OB VXS ER (O3 6) AEFdXISit 7|22 SBE 257

ZX : Qualcomm Korea ZEX{: Frost & Sullivan
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32X 7EE | Control ACC | T Rigmel 72| =l
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Warning
Blind Spot -
APZEXR|CH ZEX ’ APZER|CHO| X|2F 2 AfofE ZEX
FZEX|EH 2K Detection BSD FZEX|EHe| Rf2F 2 Zoi=E ZK|
OFZH AIOF &t | Night Vision NV | OFZh 7tAIAN BHat
- Parking
= Al &FK
FAFEE Assistance PA | FAHA b=
= Forward Collision o =
-2 L) - FCW | Xt XiEe| S=0| o2 f Z=
Warning
24 &= ZX| | Rear Pre Crash RPC | & A| 4 XIZOte| =5 ZX|
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(O20) S2Y hMX} x| XI2FS ADAS X|E2H

EX  OHAEEXISH 2[MRIMHE

OoHE|E 38X == 3|10| {A|AE(Collision Avoidance

HES0| 5712 RIS LRI AEIOIY | Assis) 7/& 52 £

2E X3 MofsiF= TS HAIAE OEe2 RE A SEis HmEH o
(Pilot Assist) 7 |&2 =3UCE CH2i(= | Tofl et AHIXI| 27 B, wEALL
)= M2 EAGHIX O R E2UA R | 2 AR AEA HIZ B7f, 248 1A
| FERAET VIsE R 2 | 3 Y Sofl m2E x| oRH Bt Tl=
CHE ZX| 2310 60R7IA| X207t | 2| S22 XEXez F71e Yo\t
Sot, XK GlOI= AL 130km7iX| KiE: | S| 2h= FRO| QFHA| 2t AH[X} 2t
Zo| 7tssict BMWE )= = 7AI2] o St AETRISKH L 3 Het=
= RIZol|l MAl =2 2TM0 OFFE | AIYO|HEA HEE Aoz o SEct A
Bi= el M ARt

RKZlof @AL' 4

ball

FEEC2XE R | M=z RE 0= dES IR o=, &=
UEHAXS F | SKASAAE 2E T Z710fM 41Xt

F O{A|AE(Remote Valet Parking Assist) = =7 {New Car Assessment Program :

7158 =R P$EI(E° N=Zl2 & | NCAP)| ADAS 7|&8 Tt &i=o=2 3
AlSh RIZof| T 5= 2| 7|=nt 2 EHSIZLE ADAS ZHEIS Ol 3tet QT
In 2035, AV sales will account for Sales of AV features are expected to grow from about
25 percent of the market $42 billion in 2025 to around $77 billion in 2035
Market penetration (%) Sales (Shillions)!
50 80 7
« Partiall
40 au:toramrnom: 15.0%
» Fully 60
autonomous: 9.8%
30
« Partiall
autonomous: 12.4% 40
» Fully
20 | autonomous: 0.5%
: 20
10
0 0

2015

2025

2035 2025 2035

[] Partially autonomous vehicles B Fully autonomous vehicles

) X2 AAH MIA| AR e He
ZEX%{: BCG analysis
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12.9%
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11.3% Bosch,
10.1%

(O 12) AEFTXSAH EE A2 S 2 Y, S0|, OO AIEERE
£X] : ResearchinChina
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