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M8 g2 248 A7 XI2LR35| (ERTRACS), European Road Transport Research
Advisory Council)= 154 Moz XIE2Fa U ZIUE|E X2 2SS WUHSH 0|F,
74 SY ZEUS A

T

Lewvel 5: 5
Full Automation Full Automation

Level 3:
Conditional
Automation

Level 2:
Partial Automation

Driving Assistance

Level 4: 5
High Automation Auto Pilot

Advanced Driver
Level 1:

Drivier KSSistancs Assistance Systems
(ADAS)
N‘f;'{' i Warning or Support
o Driving R
Aiomaticn SUppat by active safety
beyond human systems

capability to act
[32 22] EUQ| RI2F3x} JHUREM

ERTRACS F89] AtdAIeE A+ 713 749] APd AAA @S Sk, 35 =9
ARl JEQl FHY XSt Exet 3 A d A 7o tfef F=x
- 9 2 FEY Asdt 249 Ao tigt 35 o8] ARG Al AlSSh=
g FRE 2
o 8%}, SHEAL, TAlolEAdol thh JNE R A= B FAFORE AA
o Z}PAo|EHIR] A|A"Elo|L, AT AR ZAABNADAS, Advanced Driver Assistant
System)< 59 A4 e o] 8E1 glor, §9 dF A ox= &
AEFYAE BEEE of= A8 AxoA gfst HAEE

5 #HY B2 &% AFE A% 35E v NS A5l =2 &% ols) HARE 22 el Ve EHE
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Introduction perlods: ] Driving functions 2272222228 Parking functions

Introduction periods define the perlod when it is expected that the
advanced driver assistance systems (ADAS) will be launched onto the market

LEVEL &

HIGH AUTOMATION Urban driving® >

72720648 Valetparking® (driverless parking)

LEVELS
CONDITIONAL AUTOMATION B Highway driving*
» Traffic jam / driving In traffic queues®

&

=i
LEVEL 2 Y50 Keyparking Fd
PARTIAL AUTOMATION % Highway driving assistant 5 :

sy Park assist % :

LEVEL1 =l

 Lane keeping assistant
A s Parking steering assistant

~ Adaptive crulse control

LEVEL 0

DRIVER ONLY » Blind-spot monitoring
~ Lane departure waming
Year 2000 2005 2010 205 2020 2025 2030

* Assuming the existence of a legal framework
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£ W5H = Roads in the 21st CenturyE Ald &, 214171 &Y =27} 2 H5H
2 BAEE Aoy, ol dfdstr] gt A AFFAEE Agst] @71(14),
Z71020), B71(3002 F+AAR] FERxE HAsto] A4aA =3

6) Building and Urban Development, Roads in the 21st Century-Innovative Road Construction in
Germany, Federal Ministry of Transport,, 2013
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[ ATSHE DEHE DEAT AUXL ZAS 95 HIHOR OHIM MSEH X7

ATEAE WEFE BEATE FolY] A ARFASL AFHOR A

AtZ: Vehicle Activated Dynamic Queue Warning

[28 24] 71E ETFQ| wX|T [O2 25.] SHETZE BT

XtE: https://vimeo.com/274708870

[a3 26] XEYH &=ATHEX|
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Network)S A|A10)

8) Department for Transport, Road Investment Strategy: for the 2015/16~2019/2020 Road Period, 2015.3
9) Department for Transport, Draft Road Investment Strategy2: government objectives, 2018.10

10) Department for Transport, Creation of the Major Road Network Government Response, 2018
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Smart Highway Market - Growth Rate by Region (2019 - 2024)
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[32 3.28] X|¥E ANLE 5loj¢0] Al ME MY

47) Mordor Intelligence, SMART HIGHWAY MARKET - GROWTH, TRENDS, AND FORECAST
(2019-2024), 2019

\
I

/////,7

%

x\"?‘

%
‘:«




Korea Agency for Infrastructure Technology Advancement

64
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(ITS MIANE 72 )
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HAz 7=

1. kS

1—1 XISXAE et oy
[0 WEAD ot ¥ SHEXL MiXZS 2I5H ADAS* s FZ148)
* ADAS @ 1Ol FH HEHOt AAMOAARS A
o 5843 = TPMS(Tire Pressure Measuring System), ESC(Electronic Stability

Control) 59 HAAAH T Aol += AEB(Automatic Emergency Brake)et
LDWS(Lane Departure Warning System) 52 AT OPAA%] oJF A2}o] HA|sh

© SPAAACNNADS Aol HE FgS A5 A4 Aol 2, AF, Bt TF
A2E 5 BT Acistel Ad Aol A2FAE 2L 5 gt B2 229 A%

T aIE d2 e AeE

-
»

control A
control A x B

performance b

control A+B

Initial
condition

control B

-
L

performance a

A2 Auto Journal(2019), ZSMOIHS 25t MAIMOAIAEDL ADASS &%

(3 4.1] XSt ATAA D SSMAIKOIAIAY M5
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Envison Solariit®] EV ARC®} Solar Treex SPCS (Solar Powered Charging
Station)& Z-83to] 100% HYFF EHTS o] &gt A7|AsAr SHAE i
AN EFYBRE o]Fo] 7hsotH FA; 31t g Holl W Sofgol A ojw
I ME A7} 7hsote A &2 4.3kWolH, skFof g 1,971kmE & &
Ae FE T4 75D

EV ARC ARl EV ARCE Ed|2i3iz 0|S3k= 25

Xt&: Envision Solar EH0|X|(http://www.envisionsolar.com/ev-arc/)

[3% 4.5] EfLE STA (EV ARC)

50) AUABADTY, A7 SAA LA ARG A] -8 et A7, 2018

51) Envision Solar, http://www.envisionsolar.com/ev-arc/
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Xt&: Envision Solar EH0]X|(http://www.envisionsolar.com/ev-arc/)

[O2 4.6] EHYZ SXA (Solar Tree DC S&EET Al

7 HFEEZE ML X] & ESS 7|Hte] MIIXtSAH ST QU= ABAIHO| Usto= EV
CafeE 184 78 260l =352
E3TIATL FA 0 HF B(0.51W), ESSO.9MWh), #43547] 4717 54154
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ARSI 20 4NE el
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X2 MERE=XAE(2018).07.26), EVZHH &3, HF £X 150kWh £%7| M=0]

[22 47] EV 7|
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72 - 2019 ZEWE RAD SHZAL SREO



L R X

I MRS OIGAPH AISKl0l S35 S2 M2IS TR 1f CHA| WHSOM 1 HH0|
S Aol o LR RO AISE & USTE SH= TI0l V2G* TiE LS BUs|
z3 559

* Vehicle-to-Grid(0[o} V2G)= &7IXtSAt BiE 2|0 S T7| XS] LRE MY THA|

H&otke 71t 0|2 28otks AAH

* V2G7|% 1)LEEE HiE 2| HEAAR, 2)HTIXIE ASH HZSIH & UHS & > UXS
F= 7|=(EVSE, Electric Vehicle Supply Equipment), XSO 2 HM7|XISAtQ| & - BIMS

*JE#% & s NAHD HIXSAAS AS T[22 459
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XtZ: INSIDEEVS(2016),, Nissan And Enel Launches World's First Commercial V2G Hub In Denmark

[aZ 4.8] HiOp3 VoG £FA

53) AR HZAATY, A7 A2 SHAARNA Y AP AqA] E-§ wet A+, 2018
54) NREL, Critical Elements of Vehicle-to-Grid (V2G) Economics, 2017
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* Sciurus ZZAEE= 1000719 V2G SHAE AA|sto] 718 HA7|ASAE
qgog ArgE Fyste A5 1Y

* Octopus TZHEE= Octopus Energy, Octopus Electric Vehicle, UK Power
Networks, ChargePoint Service & THY3F JALS] 3H2F Z2AER HJFofA
3T TR E(2F 409)9] ek o, 135709] V2G 4715 AXsto] A5 X1

- AAHZE YR EA|ATA(The Amsterdam Energy City Lab)& living

lab 7o) ZeAES A%

* living lab2 AOIE O|4X| £28S A YoM 2E AHXOIH &8510 H0|HE ASS
2, 0| 0|85t &3y, AEelel 884 & HIEHY SHOIM AHIXM 8§88 77l
E248 Y

« 7H49] HEYanoA Eggat A7 HES] HiEHE o8 FS AY v AHEE
guit S7HAE ¢ AeA A

o 9 Ao Fofdt 7ML gk AxE 3,350kWhE AH|skar, 4kWo] Bj8mid-<
AA)sto] Azt 3,780kWhe] HEE B4k H7|HE Q= #iE2]Y] 832 10kWh
% 7kWhe] A8& A 4 FHol&

(MA = voG Z2HE 5HE)

ro

Parker Hot= ZZ  Nissan /Mitsubitchi NUVVE
Denmark V2G Hiot=3 == Nissan NUVVE
Grid Motion OZfA i PSA group Direct Energie
Genoa O|Ef|0f e Nissan T
Tohoku ™ - -
Chubu XM= Toyota NUVVE
TEPCO U= S8 Mitsubitchi -
ZIALO] - -
T Ct -
UK V2G 5 Nissan -
E-Flex NUVVE
V2GO oz = Ct= Upside Energy
Smarthubs < Flexitricity
Powerloop =7 Nissan Open Energie
Sciurus B - V-Charge
RlewMotion Mitsubitchi NewMotion /NUVVE
msterdam -
SMART Solar HEHE =23 - Jedlix
Solar-powered Mitsubitchi -
City=Zen Smart City - Enervalis
US Air Force A5} - -
School Bus V2G o|= e= Retrofit NUVVE
G&E V2H = Nissan -

Xt&: BNEF(2018), Vehicle-to-Grid: the Slow Roll from Demonstration to Commercial Projects
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- ALY QIZEIHE AJA”IR] “Uconnect' & 71T
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55) AAYAZEH 0] FAE AEA [oT At ‘AYEE 7HConnected Car)’, 2018
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R ERIECHIT P uIREAAE TRG 485 74 TAS AR
H|RAE A &ote)e) 7o) HA wEow AuE Aoz AY

(O|Z2XtSA71E2838(SAE) 7|1=00 M2 XEFXtSAe| 71& 6THA )
Level 0 H| Ats3t c 2L MECE HE AEE Moo, RE S8 FHE
(No Automation) 2ot A
SXRIE R (NN 7‘%‘ KIMAARY = TH /204 X|2AIARI0 2ol
it i AIBHE|X O ARYO| AFsXIel S& o st RE 7152
Level 1 (Derer ASSIStance) ff;|J I'l:l | I'o I' | o= T o | H |OE
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oy 0 NISAPEEE REAAR ES Jl/2 K2AAH0 Ol
Lovel 2 (o mb oo oy RSIRRL Faeize DUERIS ARZO| 5/} OHHSA Bl
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X2UENS3 s A|AHRIO| 28 £AO| HE SHS H|OoFX(TE, AARIO| 28K
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Automation) M2 MoE QMR HE
— 30| CHt SHAFIO], 38 DUER 2 HIAAIS X S2
Level 4 . o= S5 A|AE O] 2345HK|TH AJAEIO| MEOZ StA H|0{5H=
(Hight Automation) Zié OIHE.'D | atRIRE, A | o1t
Level HEMSH L as caxan sz Ao By Y g
(Full Automation) = =T ee ce Te =<
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S&T Market Report, Vol. 65, 2018
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Current Situation | MaaS model
Urban Trips

Maas
Provider

Maas
Provider

Transport operators operate in silo. The Maa$S operator sells transport operators' capacity.
In some cases coordinations exists for PT modes Better optimisation of supply and demand.
at a city level. User can plan journeys, purchase and access transport modes
Different: - websites and mobile apps via a single interface.
- journey planners Roaming across cities.
- payment methods and tickets
- booking

XtZ: Kamargianni(2017), Stated Preference Desian for exploring Demand for “Mobility as a Service” Plans
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