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Automated Policy

Level 0 1 2 3 4 5
No Driver P?‘“,'a' Concﬁponal High Driving | Full Driving
SAE . : Driving Driving ) )
Automation | Assistance X - Automation Automation
Automation Automation
No Function Combined Limited
NHTSA . Specific Function Self-Driving Full Self-Driving Automation
Automation . . !
Automation Automation Automation
Driver ) Partially Highly Fully _
BASt Only Assisted Automated Automated Automated

A A5 2}7] 483 (SAE International) AH&53 53
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xecution of onitoing of Fallback | System
: 2 teeringand | . . performance | capability . q
o NS L SR R ceeleration/ :;':::' o%ment of dynamic | (driving 2 [ E [
% _3 deceleration driving task | modes) | @ E z E
Human driver monitors the driving environment
No the full-tme performance by the human driver of all s
0 .| aspects of the dynamic driving task evenwhen | Human driver {Human driver| Human driver | n/a 0
Automation P . only
enhanced by waming or intervention systems
the drving mode-specific execution by a driver
assistance system of either steering or B
Driver | acceleration/deceleration using information about the | Human driver : : i :
: Assistance | driving environment and with the expectation that the | and system EAhoe vy i et g][gggg At 1
human driver perform all remaining aspects of the
dynamic dnving task
the driving mode-specific axecution by one or more
driver assistance systems of both steering and B
Partial | acceleration/deceleration using information about the : : ;o Partially
2 Automation| driving environment and with the expectation that the Systom - [Humen diver) Hman drver Enmg fautomated 2
human driver perform all remaining aspects of the
dynamic dniving fask
Automated driving system (“system”) monitors the driving
gnvironment
the driving mode-specific performance by an
™ automated dnving system of all aspects of the Some '
3 °°“d'"°!‘a‘ dynamic driving task with the expectation that the System System | Humandriver | driving righly J
Automation B . automated
uman driver will respond appropriately o a request fo modes
intervene
the driving mode-specific performance by an S
High automated driving system of all aspects of the ; Fully
3 Automation| dynamic driving task, even if a human driver does not 50 A5 S g]";g;g alfomated
respond appropriately 1o a request to intervene
34
the fullime performance by an automated driving
Full system of all aspects of the dynamic drving task All driving
# Automation| under all roadway and environmental condtions that e System System modes
can be managed by & human dnver
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Dot
) - Sustained DDT
Name Narrative definition lateral and 00D
longitudinal OEDR | falloack
E vehicle motion
o control
Driver performs part or all of the DDT
0 No DIVINg e nerformance by the driver of the entire DOT, even | D™ Diier | Diver e
Automation| nen enhanced by active safety systems.
The sustained and ODD-specific execution by a
Driver driving automation system of either the fateral or the Dk g ) ) o
1 Assistance ((Ongitinal vehicle mofion controlsubtask ofthe DT | ¢ & Driver | Driver | Limited
(but not both simultaneously) with the expectation that 4
the driver performs the remainder of the DDT.
. |The sustained and ODD-specific execution by a driving
Partial | 5 tomation system of both the fateral and longitudinal , , o
2| Dnving | enicie mofion control subtasks of the DDTwith the |  System Driver | Drver | Limited
Automation|  ynectation that the driver completes the OFDR
subtask and supervises the driving automation system.
ADS (“System”) performs the entire DDT (while engaged)
Fallback-
The sustained and ODD-specific performance by an readyuser|
Conditional| ADS of the entire DDT with the expectationthatthe |  System | System | {becomes |  Limited
Driving | DDT fallback-ready user is receptive to ADS-issued the driver
3 : ~ durin
Automation | requests to intervene, as well as to DDT performance- Y
relevant system failures in other vehicle systems, and fellback)
will respond appropriately.
High The sustained and ODD-specific performance by an
4 | Driving G Oftﬂ,:.e e;:::n: DDTanq”DDT fafg)j[ack s rafny System System | System | Limited
Automation| €*Pectation that a user will respond to a request fo
intervene.
Full The sustained and unconditional (i.e., not ODD-
i specific) performance by an ADS of the entire DDT o
3 A Driving | -1 DT falback without any expectation that a user Sppien System | SYStem | uniimited
utomation : .
will respond to a request to intervene.

<¥®> ALFPA 28 GAE AY FAH S(3016_201609)
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0 SAE« 2018 649 1&<t A&Fd dHEy #Hdst rss)EAet
o] &2t 7t 149 Ao e Hetstal F vl o] &AL WS

A = 2 #d 712 J3016 “Taxonomy and Definitions
for Terms Related to Driving Automation Systems for On-Road
Motor Vehicles('18.6)" & 743}l Levels of Driving Automation

graphics W33

SAE J3016™LEVELS OF DRIVING AUTOMATION

LEVEL 0 LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5

INTERNATIONALS

You are driving whenever these driver support features You are not driving when these automated driving
are engaged - even if your feet are off the pedals and features are engaged - even if you are seated in
What does the you are not steering “the driver's seat”
human in the
driver’s seat ; o
have to do? You must constantly supervise these support features; When the feature These_ automateq driving features
you must steer, brake or accelerate as needed to requests, will not require you to take
maintain safety you must drive over driving
These are driver support features These are automated driving features
These features These features These features These features can drive the vehicle This feature
are limited provide pravide under limited conditions and will can drive the
What do th to providing steering steering not operate unless all required vehicle under
f:atu‘:es gz‘; warnings and OR brake/ AND brake/ conditions are mat all conditions
3 momentary acceleration acceleration
assistance support to support to
the driver the driver
*automatic *lane centering +lane centering » traffic Jam *|ocal driverless [l »same as
emergency OR AND chauffeur taxi level 4,
braking but feature
Example . + adaptive cruise | +adaptive cruise ' peda!s/ can drive
Features | [CHULRLEL contral control at the steering evarywhere
warning tatime wheel may or inall
| may not be =
*lane departure TRECalled conditions
warning

For a more complete description, please download a free copy of SAE J3016: https://www.sae.org/standards/content/|3016 201806/

<Z}5>: SAE J3016 Levels of Driving Automation

o = LEHA

WEG AEFAR stol=

kel 2.0(“A Vision
Safty", “17.9)°llA 27+ WA 1.094 A& ffﬂéj‘%om
HVA(Highly Automated Vehicle)E 2}A3lal SAE]A]
J3016 AH& 80131 ASD(Automated Driving System)Z 733
AHES WHEE] skt

for
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SAE AUTOMATION LEVELS

Full Automation ==

""_‘1'\. .-'“'."'_.‘1_'.

'.f""h'\:.

Sk .:.4. SOLNN O BSOSO
L-ﬁ——-—i—l L i J

Driver Partial Conditional High Full
Aummahnn Assistance Automation Automation Automation Automation
280 ALY, Wehicle i controlled Wiehicle has comibened Cirevr 1§ A neCessty The vehacis & Capatee The vehicle 5 Capahle
1l dlivwar PGS Ery B elrnoey, bt mEnmEied ILUNCHOns, L 15 Ot reglered of W‘Oﬂﬁ:ﬂl:_'l 8 of DE!‘EH'MN.] a3l
ll drrirg tasks SO dehang assisd like acceleration and o moniler the criving functions dirivinig) functions
features may be steering, bt the driver environment under certain under all conditions.
Inchuded in the TTRISE METain engaged Thee dirfver miust be conditions. The dver The diriver many
withicle deign wilh tht driving task paady totake contral  may have the option e the option to
and rcrEor th ol the wehiche i all e contiol the vabuchs control ths vahick
ernangnment at s with nobice
aill times

<A5> Automated Vehicles 3.0 “Preparing for the Future of

Transportation" (18.10)
o 7t WA oujsh Fa 5L ofeie} o] B 5 Utk

g 0~2= 82 oy AFat b SHoA Ads| F= A
= A A DA =8 (ADAS: Advanced Driver Assistance System)©] 2}
g A=, 1A FA flo] AEAe] AAAH e T gl

0B 4UF ojulo) A AgFAelet 5] ofelgol Utk

gl 3 AT 4 FH T AeFIN=E S %H == A
=

A 1 FEnj7F 83 dA ol

g 33 o] LAY W
Em zaitige Ao FAw
@} A o]t}

ol Yolx eAA} AE e

A A FAE WIEshe] Thkd

90 3~49] 73%, AEAL &
gol EA=o] A7) W] A
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1L AA e 3A 5
1-1 "=
1) 78 32
o "= wE AvE HYsteE AW 2w FH(US Department of
Transportation) 2} = =15 <¢HH = (National Highway Traffic Safety
Administration, NHTSA)-< 2016 5-E ] 2-&ol(AV 1.0~4.0) 2

AeFY A AR D B S /12 slol=ehel S wESHA

7}. Federal Automated Vehicle Policy-Accelerating the Next Revolution
In Roadway Safety (20161 9€)

ALFYAEAL AZGA} ABASANA AEF VAR A
2L AT 157) HobE H§ sojtehelo] Eguof Yuk.

D dolE /1% B TR, @ AT BE @ A2Y S, @ AR
Aol Bel, ® At A1 2 W, ® FE WY, @ 2% 5%
2 Ed, @ 52 2 9% @ AL BeUF, 0 APER, T,
T3 AR WE, O U LAAGE, @ LIUAWS,
B BA R AL ZAG UH, @ DI 0SB 4F

L}. Automated Driving Systems 2.0-A Vision for Safety
(Fd= A= ¥, 2017'd 949)

AV 20& AEFH 47 slolseielst Bd /BB 4L A

Aetal AeFd Al z"lo] ZtHol & Ted 27X 9 12714
2HH 8 Ax(Automated Driving Systems Safety Elements)E A A5F3 T
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T}, Preparing for the Future of Transportation : Automated
Vehicles 3.0 (M#xFs g &4, 2018 109)

201613, 20171 o]o] 2018d T3EZF “Preparing for the Future of
Transportation" : Automated Vehicles 3.0-> A-&F3] Alt) A ol
e FAsty A e AS B e R Al HA AR
W-golth AlEA EES stol=Ekl 3.0 ol shol=El 2,09
HA7F obd Bk SHA AeFr e Ty Ee S8
Al mrAEAT. o] WAIAE AV 2004 = A= Azl tig

(-

v A E5RE U 67HA 93 nig o2 A&F8 AFabol uish

AAe sgsted BEsin daE A Foae FHsn
1. AL HeA == Ao

B AE&TH LS EEE Ffshe AsA EFA 54, By,

ARA AHEAL, o] FAE A XA} 7EF oo kA S
MNAE = e FAE S AFdoh 284 o2 7|&2 kA
A2 AEE 28 5+ Jdot v wFHEe kdd i
ZAAA 98-S Aty APS A= AEFHY AAHES
A7) 9% =8& TR, o]H3 47|z thg tiF 2
A E AEE Zlolt.
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3. APRA 71EEE NES AL 93 olBAA, FE2ALY T BY

4 A AR AT ARFY N1EAT +

5. A5 AY, B, 9 R &E&3FE W= A Y

AV 309 F8 W&o2= X AKdriver) = +%YAHoperator) 7I'd-<
A= AH o= A= Ao ofyet ALY A&F3 Al2Hd
T gdtE Ao 4, 28Tt

ge Aol AEFA AFA HAE Tgo] WA F715e] we
ME WERE 54 A9 HEF Bask glo] wERE 20179 19
WES 10 A2FY AFH AP A9 s

e Pennsylvania Transportation Institute

e Texas AV Proving Grounds Partnership

.US. Army Aberdeen Test Center

e . American Center for Mobility(ACM) at Willow Run
. Contra Costa Transportation Authority

(CCTA) & GoMentum Station

e . Sand Diego Association of Governments

e . lowa City Area Development Group

e . University of Wisconsin-Madison

o . Central Florida Automated Vehicle Partners
e . North Carolina Turnpike Authority

AW

AeFYA 2H o] S %‘%‘3} A 5o F&34 A=
golste o % T2, AV 2004 <= ol #AA=SCA ASD
NEAZE ALY Tles H%O}—’ A]@"L o aresfior & 1278 <F
7 8 2~ (Automated Driving Systems Safety Elements)E A A8}t
w3k b AA| W I7H(Voluntary Safety Self-Assessment)E =98t
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Iz 2016, 201792 == 5= (National Highway Traffic
Safety Administration, NHTSA) FE2, 201892 I T H
DON = FE=Z A&F3a /g Add 2454 WEET= =
AR7F AEFAAF g Adste 92 T dEUS. o
WEE AV 408 P PR AT YA dEFe) Age
Foz oAl &3] AeFYAE obd m=elel b, Heh, A}
g, ArE BAS] Y8l viw A ARV =EE Aolgkal B
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AV 408 Weotdsl nj= WEE(US DOT)E 387] AWHA, 57|,
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20114 T2 ASFAEASA ALY (HEFH 9(H3)
20124 ArE2FdAsSA g ai@ ez o)

2012~20154

Zdz|zuot, 222}, of2[ =Lt 2Z2t= 0}, 5Hetol,
oAl ZE, I EDC, HIUAl, FEF st

Federal Automated Vehicle Policy—Accelerating the Next

20164 _
Revolution In Roadway Safety
AtgFdH, Automated Driving Systems 2.0
20174
-A Vision for Safety
001844 Preparing for the Future of Transportation @ Automaed
. Vehicles 3.0
Ensuring American Leadership in  Automated Vehicle
20204

Technologies : Automated Vehicles 4.0
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A-eFa Fagol FHEHNeH IR FoAME nFFAE N,
wofzt 3)E AR AEFHA A= 7] AT

States with Autonomous Vehicles
Enacted Legislation and Executive Orders

Legend

Enacted Legislaticn -
Executive Order -

Both

- _

5 Sol wE 9 N AYS>

offl

(0=

o,

<AgFPA WE L B

5) A8EA : Wl A= F 93] F3|(National Conference of State Legislatures)
https:/ /www.ncsl.org/research/ transportation/autonomous-vehicles-self-driving-vehicles-enac
ted-legislation.aspx
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Overview on European Research
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<Z% Overview on European Research>]

FHEZ N T ATAHE S Y3]6)(European Road Transport Research

Advisory Council)t P]=F AV 7hol=glelxd A&F3 7|& 2

9A, A 71E 2 F AYgE 2T FH Z8EENS BE, A&
E

Ko gy ol

6) == H9 371 SUEETP : European Technology Platform) 2.2 EC2] | 3ol
Z2|Fo] FIHIL o °E4«] E2 &% 47, gie A7 A v Ae "
Horizon 20250¢] 7@ A€ 5 33t 9,1%.

7) Connected and Automated Driving Roadmap, version 8.
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FHAE YA YI=(EC : EBuropean Commission) 20161 HH
AbEAE AAFATE AW =R sdsta A 283 Ay &=
| Asta GEAR 20308)< T=3st3th. “Highly automated and
connected vehicles” 97 TI&Fo] AX sl HE 2L A, AR
A9, A/ =4 ALY ASFHAN=REY 27 7Y o] &
ojatAl s7] AZF =AAY So] 2¢E 2l Vi Folth

o 20161 Y=El2HAE EU 28/ nEH FHEL 9 9%
AP A3 et A= 1o FYY AAE AEFPA EYE 75
SHAl b= ZA <kl “Declaration of Amsterdam” < % %13F T
FR ULoZE= w7 7 H2E e 2 2y AHY 3, 3594
M. F3, Bt Az Ui 9 A4S W f@x Fo] E3E
of o o]lF =Y, 24", LXEgol FoA YT 3ol
g Yo

2-3 =

o FHAFRE 20139 RE JJIER Wl oflg FF =2 AE&F
q= s7tsta A&7 A ADFY ZEAHAES FXsA oY
Z1€d EAE Fol 7bsskA Xettrh 20159 FH REAJX
(Milton Keynees), 1l E2](Coventry), E.2]22E(Bristol), 124 X]
(Greenwich)oll A-&F3 Al@d Z2AES AZstAtt. 9= A
B= AEF A2 AFF o] 2025W 71 90008 =2 AT
ZAolgtal o St

o F= AF= 20159 AT duteE AP A o]
#3F The Pathwayto driveless cars?)-< W3Sty A RS, &4
A A, 55 - A5, &4, EEHYVIE, Aold B iR

W onE B AR AY BL AT AT AL AT

8) AHAA el EU 71 5 =7F A2 7A4E Ay 19s IF
9) www.gov.uk/goverment/publications/ driverless-car-in-the-uk-a-regulatory-review
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20183l = A&FHAs2e Ao A, &3 HEE S AA
T 2 A HAY A BE3AY s EHE] g 2w D 7]
At W QH(The Automated and Eletric Vehicle Bill)= & 3233 th

T8 W82 A YFRIAF G AeAsa Aol A A B
A3 A= A3Aol] thEE Hsfet AR YA E 1xF o2 BA
St Abardlo]l #H zlo] st F4AE PAE SIEF FHof Uth

QA ER o 1 AgA o) F
A gt Road Traffic Act Part VI Automated and Eletric
Third Party Liability Vehicle Bill
[OR =] 3L =L }‘7 el
Aey 2 wEAE A} EERO e £as
WSS ARg e @4
1A A 32} e sk
Ea | A BAgshA] S (FERFL A9 272 #)
A 32} 1A & 1009 =23 s 1222 & 100%F F-=23h% w2t
=24 [ wex
& | ABA, AR B B 53
5 3=
ERRS EE) e}
Eut s 2zt - -
<F> WA} AFFAAEA ) FRY Akt &1
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© 2013 Federal Ministry of Transport and Digital Infrastructure<
A, dA 2 FAG71H AAAEH “Automated Driving” Round
Tables A st A&F3 BHAStA ALS| A o] 9 =848 1
Bt AgFaa B 33 A2e Agsd

o 2015 AW EE= Round Table HI] wWe} Strategy for

Automated and Connected Driving< T3Este] #Hdl1~#W5 A&
T GAE FESHL EE2uEH N, LA SAE A8, AAL
A= #2573t 5 FF HE I 2 AE&<s 9 AF - A B¢
AA AT 20160 E AEF3Y EFJ T ol E'@% Ethical

o 2017\ 6dol A-&FAXFL] &St thHlsty =2 FTH(StVG)
= WSk H. o] M2 A F9 o|FE ¥3stal SAE(The
Society of Automotive Engineers) A-&53) #l 33 40 3f 33}
+ High automated Vehicle?} fully automated Vehicle®| A&
Yapgfo] TEERAAN &P EH= Aol TAY & = A 1‘41
H5k7] 93k W&ol £H i F2 JHWE= ofiet 2o

o] 3

o

- gz} A7y AR s mEr g sk gl vt

B3 A7ko] strsofo} 3,
S A5A Aold Fu

- AEFYPAIE QA3 EHAE 245t Ay AE&FYo] H4H
°z FYPHA ¥ B85, AAVE AFY A ALA= FAA
o F A =3t

- AR 9] B SR E V)& 53Rl fEoA 11W fEE =91,
Agae A 7E AT A 2 f22 Adny FEE
s, 4 ,
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Azl 2) o F- 13 A& o -1
Road Traffic Act Part
Z Q8 ) - E ]
A&t A 122 EENEH
o == =g
g A% wEAER paETANEA,
A -8 = 8 252}
o1& | A|3A} 1AM & 5009 285 |[1AF @ 1009 285w
3| +HAx HAeA] S HAEA] &S
A 3} 1AbAL & 100%F 23k (143 3 2009 =3 ujar
&7 5
H A}
&38| As Ak, BAA] B3} HF=] Hg)
[ I =
—c%—@rg
A A A =& &
Sadr s - o) 3671 HE)

<¥®> W AERe} AEFPAEaL T RE AokTr U £11)

0 59 AYFANIAARBMWE AEFY A ek R oS

3= PEGASUS!2)

=d dHelA 7w, Al2=E 2 2] dig H2E HEY U}
Z71star ok dA 15700 o2+ o] AELe AE&FF J|s H
3 TuY OYd 224 ATy dxeiet HAA A 21 A
2 AESS 383t U =3, SAREI9) HEY =

= =
32T 7= =4 TS HRESA ASs] A
2~

11) 279, 2018 53} F=9] AeFPAeat HA= &9 ek

12) Project for the Establishment of Generally Accepted quality criteria, tools and methods
as well as Scenarios and Situations for the Release of highly Automated Driving
Functions
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A4 dge YEBE FAE APte 7o A4YE F shpoln
E3), 2olAEa Agde 2ol UPAs Azg AlA b
2 uFe AV AGHoE YPABES] FARER AL
el AFHo YATHEFAAETA 4 AR 50% ool A
Aol WEBRE Fiol 91 ). WPEse] PARER AL
W, T, UL TFT BUAT FAASE AFY R
oty GFoIE FAL ARAZE FHIB]ol)-0}8(F)-0hl =
BNMDHE), o A2 Ade A AA TAAER B F
2% A% we Ao JYdAn

Dutch Automotive Industry s8F
Total: 45.700 employees

: | Manufacturing 10,000 employees

[| 24.025 Trucks 3200Busses | |59.306 Cars
&S0 employeds 1. 700 amployeas 2 00 employaes |

|
Smaria DL Bue |Ep:|ll.|:u-
Tesheng =4 WD Berkhof |Dm‘|-|.lnm-nlt
SHinat AFTS | | Duracar

|| Suppliers 300+ companies
25.500 employees

[Epecia! vahicles & trailers 4. 200 employees
[Ins.ﬁtl,rtiuns snd RDEE 2.000 employeses

<> UETS e3P

o YEHENAE 19973 o]|F 2 Ea} wjxo] Ailo] &R o7
sl k. 53], EYAtdel A vE = DAFALol A AHAkgl
EY A}FES 2 F&E AFIHAHA +H EYAE
oF 15% 5 2A|). =3 WD HE=o| & ScaniaAte] U= A= F4
o fiAstaL ATt M2=4kdel B9l VDL Z1&o] AlRe] i

13) http://www.automotivecampus.com/
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ol oF 10% =S AL Ao Holjd AA 7leS HF35
I AT VDL T1HF2 %37 As® W Z(Phileas Bus)E 7]'Z3hed
71Ee] EFAGS tAs] Hal =3 Folth

dHEM, CN  FolEg=
CNG/LPG/Diesel <13 A ojHglE A2HlS HAfsial
9};} T3 A5y W 2l d¥E A2 AR wi Flo
2 9t g5 vUdsE=9 A9 NedCarAt+= Mitsubishi Colt
o} Outlander«] AAS Agsta ok =3 20109 o= Citroén
C-Crosser®} Peugeot 40079 A4HACkS 97| Ao A
NedCarAle] AZE A4S <F 207 tioll o] 2.

FAAEAE A4 F5 YA (Suppliers)= W% thFetth F5 ok
712b}& FE Nalfa Roof Systems, Philips, NXP, Polynorm,
TomTom, Polynorm, Bosch Transmission Technology &3 #-&
S4%td A= FEAAER 7S 9tk =Y DSM, GE

Plastics, Corus &3 #2 dAA GAE =3 FFEAY 8%

S F3sta At o3 Ao I vkt IFUA Y
Efas HI FUASA 3| (Federation Holland Automotive)
o} F-lA-sxt 7] =AlEH (Automotive Technology Centre) A H-&
Foll O RS dekal o

FA2EAeF #HE R&Dell tigh EX}‘— HT v Eo A A&
oz Frtald. @A vedses FlAE Z]'ﬂ' #H" 1470
o F8 AF7IRSo] EARY. M #9 ﬁ& T71#-& TNO=E
A TNOANA FFH A= A d5-9 «F 25% < FAAE=E

o #EE ok A TNOANA THH =2 Fa = FA=
< Powertrains, Integrated Safety, Homologation, Crash Testing,
Delft-Tyre and Pre-Scan 5°|T}.
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b elgolth H=, F=, §4 FolA o sI&EH @

AERE b 713 ARFA 719 He] M&AVE A S7Fe G

=< ZEWIE (Continental)AFe] 747 201510 JAZEH|JIHE 7]
“Elektrobit Automotive, 20161 ASC<| ‘Hi-Res 3D Lidar’ A,
20161 ¥4 A 71 Zonar Systems, 2017 HQEF A3EZE o
719 ‘Argus Cyber Security’ & 138+ & T2 FFA 1+ 714

Q%7 Z7ksta ek

15) KDB, 2020, A-&F32} o] 7 A%
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o A&F32 A 49 GM, Ford & 7IE AF A=A
Google(Waymo), Mobileye, Uber & HIAZA} Ap-&F3 ofol
A A=sde Folal A 7IEY A AxdAs AeFAA
o] HRA AL AL, Big Tech 71HELS £2ZEH] 7]|&S 7]
Mo @ FHA FEA Hu AL TASEA AYH A
HAE FASL Atk S8A AZHGAQ] Daimler, BMW, VW,
Toyota, Nissan, A, GM &< A&F3 Z=7|FH HxIZ<1 7]
MEs &3 7€ Asak 4o F=4
st T2, o4F, ohuhE, $H

s
2k Az 7l€o] oid JIFATH AZE J|&s 7|Hte

o Google(ITA), GM(ZF A|ZAHo] A&F3 #4E 7|&S AEs)

By AeFd R g Fd AHe|(ohY) | 2Z2F5/1,0000H
Waymo 111 1,271,587 0.09
GM 162 447,621 0.19
Z00X 10 30,764 0.52
Nissan 4 5,473 475
Baidu 4 18,093 4.86
NVIDIA 7 4142 49.73
Toyota 3 381 393.70
Mercedes Benz 4 1749 682.52
Apple 62 79,745 871.65
Uber 29 26,899 2,608.46

<O QA AEFY AF B G0

16) A5 =4 : California Department of Motor Vehicles
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w7 F377 NE &8 A

17) A& &4 : Waymo &3]
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Bl 2o} s e B4 ool
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5ol Waymo % Damler 53 7 Ax= Ao AT

rF 3
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Daimler- GM
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Volkswagen \. °
Jaguar BMW-Intel Ford
Land Rover FCA e .Aptiv
e e |
- L %
PSA Renault-Nissan
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] NEGE e Volvo-Autoliv-
Honda = \.N Ericsson-Zenuity
Hyundai
- Motor Group ® Baidu-BAIC
Apple
® Uber
® Tesla
Strategy

<J %> Navigant Research: Navigant Research Leader board

Report: Automated Driving, 2018
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A4 ddes =S %@Z—.fﬂ AlZet AR Aol A& 7]
/W] el HAT A&FAA Hd e WA AsiM=
WEeY, AFAZ g, v AP A uF #H A=
A 8l Ahaeh F3) B 2ASS BEd AL s 233 A
Al o] W E ok gty W= A&7t AH FA B A
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19) KPMG, “Automotive Industry by M&A trend”, Samjung KPMG Insight, Vol. 58, 2018.
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Feature Roadmap—Autonomous Driving
At least four OEMs are expected to skip introducing Level 3 Autonomous Driving, while full Level 5 capability
is not expected to be available before 2025.

AD Market Qutlook: Feature Roadmap, Global, 2017-2030

Commercialization of Level 4 Level 5
Level 4 Shared Mobility Full range - Highway and City pilot Fully Autonomous Vehicle
Smart Navigation & Geo Fenced City Pilot Intersection Assist (powered by V2X)
Intersection Assist (powered by V2x) Remote and \alet Parki

Remote and Valet Parking

Level 3
Co-operative Adaptive
Cruise Control
Highway Autopilot

Also the '

commercial E

advent of
disruptors

v R Auto Lane Change
lg 2018 Hands-free Auto Parking
Sc_tive:aft_ati( and Commercmllzatlon of L2 T e
river Assistance
AcCC @ e @ O

Blind Spot Detection
Lane Change Assist
Park Assist

Forward Collision Alert
Pedestrian AEB

@ 2 > @ =
oSk Bl

v I

e

Level 2

Lane Centering

Semi-auto Parking

Traffic Jam Assist

Autonomous Emergency Braking

Source: Frost & Sullivan
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Road to Zero: A Vision for Achieving Zero Roadway Deaths by
2050)° w=" =] AeFPr|Eo] MEHo FeE de u

21) Examining accident reports involving autonomous vehicles in California, Francesca M.
Favard, Nazanin Nader, Sky O. Eurich, Michelle Tripp, Naresh Varadaraju (2017.9.20.)
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Device/Network), V2P(Vehicle to Pedestrian) 5 %% 3T},

o A AFd ok CITS AH =S AYalr] 9% vax B4l 7&
EE2 Y 22NV FE T J8EH stk 59GHz ITS

Ty dge ARgshe vaxel tiEHl S4AlV|EE2= IEEE?)
802.11p/1609.xE2 TA =+ WAVE 52 71&3 A BF3 7|+
<l ISO TC204¢] WG16/18°141¢] IEEE 802.11p 7]¥F ITS-M5 %
LTE-V2X, & ©-& FHZEF3 7|72 ETSIS| IEEE 802.11p 7|%k
o] ITS-G5 ¥ 49 AFS ZEZEZFA GeoNetworking, BTP(Basic
Transport Protocol) ¥ DCC(Decentralized Congestion Control)
=3 HTo|:= LTE-V2X #d THFES AANLT Auh
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22) TEEE(Institute of Electrical and Electronics Engineers) : Pl= 7]} 33

_83_



7h wl=
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HzE WAVE2) F217]4F CITS 7] - Avl2 e sta Qo

:_._EL‘_
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WEA2E AN, EY FHF (3}
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o dA C-V2X+= Release 14 7]4¥Fe] LTE-V2X<2} Release 15 7]HFS]
LTE-eV2X+= EF3H7F ¢48 HU 21, Release 16914 NR-V2X7}
8 Fo Aok EZ, C-V2XE A A5l o9 7| E°] T4

H 5GAA7F A 20161d A HEH A

23) WAVE(Wireless Access in Vehicular Environments)= V2X 541 7]&2 A5 o)F 375004
o TAe AT Aol A o] TG L ST GEY] Abole] £ HUEE, SRt F
WS, A SleHAl wistele Sl ek B S-S WHE7] fls WVE EFo] Al

E2 B4 Zolt. 3GPPolA Rel. 155 &x®3}7] Mo C-V2X EFS XY,
3GPPAlA &= 35GHz, 59GHz &9 T3 ti9s dasta e=dl, 3.5GHz Y
7z ol 554l AIQAY AulE Fa BRI Fugg A g8 FAA g 3t
- EA 0] EBIlsdittE A wjEo] C-V2XE 59GHz oA Fd3y sl=d
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34 7lEo] V2X T2l FYel HojFol wel, 7= B 7
Hkol WAVE 293} C-V2XE A A 3l= ol TAAE FHe] A ]
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o 2017'd Z= Aol WAVE F4l @278 @Ast= A s
(NPRM, Notice of Proposed Rule Making)< #9|3}3 11, 21d o] &
olE A&t &= H}2Y, oldl e AAH o] HAUH.

0 5GAAT 2018 & 7] AFFAI A3 FCCOl 5.905~5.925GHz2]
20MHz H9S C-V2XE Hal AHEE  AESF LA =T
WAVE &A1& AA = % OE‘JJr C-V2XE A A 3= QG Atol9]
Fol BAeA dyst= ®v, FF FCCrF oW AA <= HEA
oz 4ol H+ 2019 W@ 6Y FCC+ 5.9GHz ITS TJJriF T &
AAE A A75)3A Y.

o ARelAHE APEE B3 7]

C-V2Xol| &3 Aoz o

A Y-S EESFATH
o LTEZ]& 7149 Cellular-V2X(C-V2X)e] EF3} 2 7]&o 3} =3k
WA ok AA C-V2X= #H e FIESHY, S, vlw SollA
ThFsE Al Auj2ar) 218 Foln, 5G BAl7|&29 4= 1
Zolut, ofA 7R A= WAVESE C-V2X& FE3 Aol
A&d A A

25) https:/ /www.fcc.gov/ecfs/search/filings?proceedings_name=18-357&sort=date_
disseminated, DESC
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EE2H S4e 1Yste ASARE 20219704 S0 & Al F el

<A gHEZ E3}H CITS Anl2 A - AlF>

O AE(HFTLE) : 4 %ﬂ%i FelaEZ T 121km(FL H 2 A)

@ AF(FF A7) FHAE .52 HYE = 300km(—r_8_ BHFEE)
B SAHEY EF) /Wi OE‘:QF/]E old 2 % 103km(FL& EFA)
@ FF(ETEFA : U E, ZEUZ T 144km(E P2} Al HEER)
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o FHolA AFHARE 7= s
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AR7F destal 22 XS A"s] dolof o 48 HAHE

A2e =7 Y FHe HHOlE Fr7]|= Ao A&FHA7}

AAZre. 2 ZAeo| A o] M (Localization)= 434317171 &t}

o AFAE A== FHAE, ADAS(Advanced Driver Assistant System)
g g dn FHAES IRk A-sAy

=2 = UniAleldel HAE AER 54
AE Zol AX7HA Fohe 425 EHTT. ADAS A=xE 7|E
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o €] 2~8HoA 233t Tesla Model Se] Al E R AR T 9]

ToAES & F AT =2 & o] FHEHUHE vd 5T
e LEEE WXEAA FA Autopilot T3 Fo|® Model S

Ao AHAS NSt FFe FESHE At TS

Tesla ol WrE2H 2&F3 AA7 EFAda e 3¢k
2 A7 WEel AFLE A A X o

GPs, 7iHlet, #old, golt 5 o B AlA7E 1A
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AHE&F3 Level 30]4olA 4 249 1Y txd A E(High
Definition Digital Map)+= A&F3 25 ZEAAQ AA|-#T- x%l
o] T Q1A FHof 3 Fst. HD map ALY AAAHE, &
AR, A WA T 712A] FEe AT AE e A&FY &
& X33

o -

€ HD ®olth. A&
A

44 HD W& ‘A2 987 JRE dolA wg 2-3km W9
BH 79 B ARAA F748 We vt

534 2P YRS ATV AASEE H5F 5 U4,
AAEe] ANZFAA P9l A ol7] W 072 (2~3km)o]
4 FAH Au AT HD Wol YIT ol A&F el
agA £ Ane 79 FAEE Folbd WS F43 Auold

Type 4: Highly dynamic data
(vehicles, pedestnans)

Type 3: Transient dynamic dajd 4
(congestion, signal phase)
Type 2: Transient static data
(roadside infrastructure) i |
i oFr re

- r
Type 1: Permanent static dgfh = .,z 0 7rone
(map data) oy &

<19 : A&FYE& HD W 74842)>

27) A5 =4 : Mobility Research Center, Doshisha University
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A4 AT AEAE FHole 27|HIEC] ®ol g
AE&FYAF AE7|d2 A 4 3 3EFARE 285 SRS
AEERAE 7= 7|/ 7549 e As) A&+
A7 3 A= A dsitt

o= DMP(Dynamic Map Platform)

0 20209 E=ExesHYC BHH AE&FIAA AEIFE Foe dES

2017'd WH Aol AAI 28/l AAoF AR QA7 dE st BE A
S AA DMP(Dynamic Map Platform)E A ¥ 35T DMP+ U ¥
Aol A® JAQl Aisan Technology Co, YEAFAE A7+
(INC]) ¥ Toyota® Z5FE Honda, Nissan 5 & 15719 A7}
st o AF59 2 3D TIFHAZ HoHE TEY] 93
MMS A, &% 9 w3 T AAAFSE 7t F53 AE 0
w @ MMS ASHolHE HEFstal dow, AsFYPxbEFol

% Pod gL 4F5o HolHE RAs YT

N

<1% DMP 24X ZETE 2 &4 mE®)>

28) &M%, 2019 Y& A& AHY A =9 dF &FF AF )



0 DMP+= Mitsubishi Electrice] 7REs MMS S &85 B8 8
EEE &Y 10cm °olWe HAYE AR FF3to] &
I dAlel AT AZoltt 2018374 &£ =F 30,000km
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o DMPi= 20194 2€ v=r AUEEEHA(GM) 4t A= dHloly AlF
AA AJM(Ushr)E AT DMPe} oM 9] o2 = QERe}
GM& IZEAE HolHE &fstal Hl= A% AF&e AFs]

8 ==€(m= U dE2 /8 40%, GM A58 20%)3kL Utk

Combine with location, height data,
convert to maps for self-driving cars

<% DMP 3D AYUAE F=344>

=< HERE

o ZE9-E 7§29 A1l HEREE 2015¢ =7]ob7} wizhgh A=
HAHl 2~ BES BMW, Audi, Daimler 3AH7} AAAIL-S T4 30
309 22(eF 32 6,0009 )0l 3to] HEREZHE AFB o= ZbAL
of A&t HAHE E2HEE FETFL AT

29) 71E AUAE AL MMSE B3l 77, HIolHE 7Hastd AR, =2/A8E #
g Bzo7 859 oy, HEREE IF$E £2AS i) Ao 2 15+E dHolHd
A ARE FEFI FARE B3 AR AR wmEA RhEe As 78
7 (Self-healing map)°leb= 71&& 7
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HEREE AAMA =S ﬂWOE 400t e] MMS HlolE FE zFS
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Aol IEd ¢ As /\1 of g 7|¥ke vhdska Aok HERE7}
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e il
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i I’
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n UNIQUE BUILDINGS RU\.JT IOW' DOWS
COUNTRIES IN 45 COUNTRIES WITH SIGHT AS THE
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A2 EX 0 HERE =4 0| X|

_92_



%= Ordanace Survey(OS)

FeiuEty T EX AR sigdte I Os+= HlolE o £33+
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7} vl= ACM
(M= 22 ¥ A7, American Center for Mobility)

BANEEAE, HobH] SPACK, €44 81 FAYA Fol F3al
e B AYE = 71 2ok Zled, A, 2E3 7=
se FHOE AY3 vm AR Il Astdy Jl#old.
ve FAIESE HEROE A& YA dd™HE  E
(Ypsilanti Township) 9% 22 & F&(Willow Run)ol ¢35}
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o= T4 Ut
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20199 F=FFASeHW VX, 4G/5G, DSRC(ZAZHAEFAEA),

GPS, V2X DSRC <lZeh127), aEA552/) 5 AW IT 7%
719re] 541 EYZ SH o] FEEo Qth
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ACM SITE KEY
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B Access Road " Grass
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Smart City Test Center : A|AIH % CAVHE 5G WEYIAT&T =24
H2EHWE), &% dolE &g A FHs Anlz A 5ol
lem VX dEe84e ANgH dSs 7hssl sk ZlaE el
o= HolA & AR 2E3 "o

ITS and Mobility Infrastructure : F]AZ1 DOTS §HS & 2
Y FH AFs AF ATEE e AY, A 5 A= v=

A IT Y =2 A Aol

30) AEEA : v 2HEE] A77]®, American Center for Mobility
https:/ /www.acmwillowrun.org/smart-city-test-center/
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2017d ©o] % Mcity AlAolA F 4400 AlZHY] A3 9 #H &
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ATt
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Mcity Test Facility: An Outdoor Lab
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