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L] 351,334| 1,525,403| 1,815,889| 2,327,000/ 6,019,626
ShE| 95,023| 412,564 491,130 629,367| 1,628,084
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* Z3 : Hvik et al (1997)
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1% step (Level 2 or 3)

¥ Vienna convention on Road Traffic :
¥ Geneva convention on Road Traffic :

Article 8 (5)

2HIE S NEXNE 2T+ U A
Article 13 (1)

U= g FULE DSdE A EH o

A

1’149 7)HQF XHEY ('16.39 S o)
:“15.3 7HZdO xiEH ('16.3% LE OfH)

A AElo| ® 7 V] L
OfLID G2 HR 2 Mol R4 HTAL MARE

off & = U= HL00 Article 8(5) & Article 13(1)0f
st HoE E

B} S& &M AEAte 4§ HH =Wt

D QT 2 HIAE = UAS A

XS AHOHH 7| Z(UNECE/WP29) ACSF 7% ZQ -b[ ITS-AD Informal('15.3g) J

2 step (above Level 3 or 4)

¥ ‘Fully autonomous’ & 9|8t #7159 J|1& 4

- Driver 2| =&

Article 8 (6)
SHAE ojTt AR E £H 0|22 CHE ‘ - Z0 7 2HXZA| MY ZHoE A|AH oz
F§=8 FLojof g ) SHETIETY 52
WP1 / WP29 Joint TF %I = |  ITS-AD Informal |
<J8 1-8> e85 Iz =2 28 N S8H(WP1 & WP29)
CER U, 49, QR 5 A ARE AeFAAEY Ax APedo] 7}
SHEs 87 A8 Ass 36 3
O A&Fd71Es =99 d3ay
O (374 =9) uFAA i mE &7t A 2 Ay A A7t 7o
* (O=) o47ZF HAZH|E 30% (2F 158on) HZE (XK= : Morgan Stanly, '13)
« =X =2jo|glol| 2|5t 02 60% M2t (RHZ : McKinsey, '15)
O (BAA &9) SAML AA=E QA% Afav]g Azt
* (O|=) 947t MEALTH|E $488bn A (Kt Morgan Stanly, '13)
* (BF=2) ‘25 =T 2 AIULE 50% 4 Al 4ZF 5MdRl HZH AR 1 AR SAKY
£,'14)
O (AFgA =9) 1A A7td8o =z & A 2 A Pt 7o
« (0|=) 2HA}L 1QlE 5t7 502 o7(A|1ZE ZEZ oAZF 150=8 A =1 HE (K=
Morgan Stanly, '15)
* (O]=) 247k $507bn B2 (A= : Morgan Stanly, '13)
* I’LEMIP ol==%ct st 2 Car Sharing, Carpooling S Al mEch i £ (XK=
 McKinsey, '15)
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Autonomous

Connected Vehicle

0 AxRolNe] AFYAEA] Fq 2 g Al T gElFo] naisolo} 3
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PERCEPTION IN COLLABORATIVE RESILIENT M1 FY AHEA MO M

COMPLEX SCENARIOS // CONTROL // BEHAVIOUR /
/v g

COMMUNICATION
(vz1vav) |

?
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SCENARIOS //

Hoj# e 2¥ %Y - 5o ¥ 2¥ tujlojcetel §

DRIVER EVALUATION LEGAL
MONITORING / METHODS | ASPECTS | Hoj# M2 28 $8 - 5o 3 0¥ 28 75 04 (workload)
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Dedicated Short-Range

and Voice / Data
Communications

Electric Power Steering
Lane Departure Prevention
Automatic Parking
Automatic Steering

Satellite Cellular WiFi Radio DSRC

Electronic Stability Control

ceentieconrs - Blue Tooth CD & MP3
& RF
Mechanics’
faxs Wireless Diagnostic
. Sensors Tools

Management

Active Suspension Automatic

Start / Stop
Antilock Braking
Regenerative Braking
Forward Crash Mitigation-Automatic Braking
Adaptive Cruise Control
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« GCDC(Grand Cooperative Driving Challenge)= HTAS(High-Teck Automotive
Systems) ZE2I1Y] AFOEH AGYRe] AU Wol O}AETH %)
dZECM Va2v 5 V2D S AsFAAEA s HH
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Federal Highway Administration)

NHTSA+= “Preliminary Statement of Policy Concerning Automated Vehicles"
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Light vehicle sales forecast by segment market share | 2011-2020

11Tm
107m

m7 Unclassified
il
o | v &van

CAGR + 1.9%

B — Pick-up & SUV
J CAGR + 4.3%

—Sports CAGR + 4.5%

2%
37 [ Large (-Plus) CAGR + 3.3%

— Midsize CAGR + 3.0%

S — Compact-size
CAGR + 8.2%

— Sub-compact-size
CAGR + 3.8%

— Small & basic
CAGR + 2.6%

201 2012 2013 2014 2015 2016 2017 2018 2013 2020

Note: % - segment market share; CAGR - compound annual growth rate; Percentages may not add up to 100 due to rounding; in million units
Source: KPMG's Competence Centre Automotive, LMC Automotive

<8 2-11> HIAH XS AlE &Y
X2 KPMG, (2015), KPMG's Global Automotive Exectuive Survey, 2015
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+ Navigant Researchw= A7 3t] A3 (&7,

Fojl o] 201 d 8,000thol A 351 95409 N E AR T 85%A1F o (351l
AZE ] 75%7F A&

——Adaptive Speed Control
= Automatic Lane Maintain

Traffic Jam Mode
——Self-Driving Mode

—— Automatic Emergency Braking
= Freeway Driving Mode

—— Autonomous Parking System
—— Autonomous Driving

FAE

(Vehicles Millions)

- R2RZAEY
A& mEe
o2 A (154)

« 2025 FEl= A
10%5 A&

Market penetration ()
50

40

30
= Partially
autonomous: 12.4%
= Fully
autonomous: 0.5%

20

10

ogele] oz

828 203530 A AA AEF
AF2F A F 1= AEF

<" 2-13> 28 K=

O TP i 2 A= DR 7 MR ]
4, okrloh) AeFHFAEA Azt

L
.

# North America
~ =Western Europe
= Eastern Europe
= Asia Pacific
{—— » Latin i
= Middle East & Africa

2030

=
2035

2015 2020 2025

FHISI AIE HE
X2: Navigant Research(2013)
g wiEo] 77949, 1 T &H

g ApgFo] €

EFPAFA7F =YPH o] 2035EE AA A xpFuf o

« Partially
autonomous: 15.0%
« Fully
autonomous: 9.8%

2015 2025
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o AEFANER 7%
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gAE A5 AY
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Sales ($billions)?
80

= [e]
o1} 202009 A 2025\ Afold mE V)& BHF
o7 AWsta I
- Ta B AR st VlesE 39AY AFERFS 2020840, VerE 4
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- Whd, Navigant Researcholl M= AT s}t Al dwdolx 20201d ¢ AFsF3 252t
o] A BFS AR Aoz Avslal, 203000 405%2] HES R Aoz Ay
O A&F3 Az="dl AF Awe 20208 wE EF AETIF AFEA e
33% AR R AeFae & 10%2 WS vk, 3R 2
2 14%Y A A A

<H 2-7> NEFHAAY AZHY (el MO %)
g 2015 2020 2025 2030 2035
) BN 18 9,700 68,458 105,570 119,491
Oz -
MRS 0.0% 9.9% 64% 90.8% 94%
DESAYEIN| Y 205 33,113 92,527 108,193 121,204
hsesdXd ztg 0.3% 33.8% 86.5% 93.1% 95.3%
. s 15 11,116 66,372 95,404 110,843
==Xt -
PR 0.0% 11.3% 62.1% 92.1% 87.2%
stz2 o 22| =¥ 0.6 1,419 27,438 76,804 108,999
=R Azt 0.0% 1.4% 25.7% 66.1% 85.7%

X2 Navigant Research(2013), "Autonomous Vehicles"

- As® FAAYAZES 23 FEASAEE 59 ofEgAelddl dis| ABI
Research Report(2006)°l A+ % o

O AEFY AFA Bl WE APUHE A5} FAH7F VY Ao d4¥

- AEFHRIE G A FowA vsre] AbEAk a4 vlEo] A 7 21
oA 2040 12tHE Eol5 AeE GFHY, 72l gAe sHeE A5 FAL
FoAds HarlE Aol A (vh=d °] Disruptive Mobility)

o A 2995FH WY FFoA 19 oldtE A, A FIwF= ‘09d F8917I
Al(1050TH R o} 22 9507t = 51 of
o A AZF 11009 1Sl vl=r A p ghofj EFo] oF 3809kt o] A& A o

1180zt
KHSZFE' AlXE BHOH H2 cisi o, (¢ (9.4)
X2: IHS
158t 258 |
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- E—— | :
2020-24A 202..5‘-.5 20304 20354
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<H 2-8> 20154 XISX At AlX
(9]« Hd), 9=, %)
_ 20134 20144 20154 (& &)
Vo= EFTE] ETE] EFTE]
A A 4,521 -0.9 4,525 0.1 4,556 0.7
> = 3,089 -2.6 3,063 -0.8 2,976 -2.8
(2H) 486 3.0 489 0.6 458 -6.4
UEELEE(2Y) 261 6.0 266 2.1 255 -4 1
=LH EH0H 1,540 -0.1 1,661 7.9 1,833 10.4
= AFX} 1,382 -2.0 1,446 4.6 1,558 7.7
2=QI X} 158 20.4 215 36.1 275 27.9
N2 MUEATAL(2016.1) EEXS
O FYAEAF = U4 BHuoe 59 vlFo] =}, 2013d A4F 2] 68%E
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- 9 3] AlFe] Hu, BU, S SIS, B SRvrle] AVIRAR A
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==H0| 433 -12.5 381 -12.0 338 -11.3 258 -13.8
ECEL 197 9.3 181 | -7.8 149 | -17.6 89 | -35.2
ENE ¥ 161 0.1 157 -2.5 154 -1.5 155 11.2
OFAIOF 179 -20.7 188 5.4 180 -4.5 122 -24.3
‘ == 82 -36.1 91 11.1 94 3.2 47 -45.4
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(EHPEE) 1,395|1,459(1,493|1,540(1,590(1,643|1,679(1,733|1,794|1,844|1,887|1,940|2,012|2,099
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- Driver Workload Metrics Project
- Enhanced Digital Maps Project

- Forward Collision Warning Requirements Project
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<X 2-17> US DOT Connected Vehicle Program
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Behavior &

SC Title
WGH Data communication
WG3 Electrical interferences
WG4 Automotive electrical cables
WG5S Fuses and circuit breakers
WG6 On board electrical connections

WG7 Electrical functional characteristics of starters and alternators

TC sc3 WG9 | Electrical connections between towing vehicles and trailers
Electrical and ) —
electronic WG11 Electronic control systems — Technical specifications —
equipment Related documentation
WG12 Back—-up warning devices
WG13 Environmental conditions
WG14 42V Powernet
WG15 Automobile multimedia architecture "AMIC"
WG16 Functional Safety
WG17 Ethernet Diagnostic Connector
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WG1 Terminology
WG2 Transient response test
WG3 Measurements of road surface friction
SC9
Vehicle WG4 Car/trailer combinations
dynamics and
road—holding WG5H Sensitivity to lateral wind
ability
WG6 Dynamics of heavy commercial vehicles
WG10 Kinematics and compliance
WGT11 Simulation models
WG1 Child restraint systems in road vehicles
WG3 Instrumentation
ISO
TC22 WG5H Anthropomorphic test devices
Road SC12
Vehicles Passclzvr(;s?]afety WG6 Performance criteria expressed in biomechanical terms
protection WG7 Traffic accident analysis methodology
systems
WG8 Airbag system testing
WG9 Cargo securing in cars and delivery vans
WG3 Localization of controls and tell-tales
SC13
Erg(_)nomics WG5 Symbols
rao%‘zj“(\:/ae%lieclé% WG7 Hand reach and R and H point determination
WG8 TICS on—-board — MMI
SC17 o
Visibility WG2 Camera monitoring systems

0 A% 54

O IEEE 802 LAN/MAN Standards Committee

- IEEE 802% LAN(Local Area Network)Z} MAN(Metropolitan Area Network) #¥#

FRU B4 HES BV, ASFAAERS) AP DAY BE o 2
+ 80211 WG 4}ste] Task Group p(TGp)ollAl= OFDM W2& Alg&-she, =3

o &3¢ HE&d F e FATA HES NTE S5

U= IS T4l Al&ge] 282

#+TS WAVE(Wireless Access in Vehicular

o]
Environment; 802.11p)Z WH3IH o™, WAVE EF2 dA MAZFCz 28 A

§ B9 AAW FAZ Ayt 9
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- 80211p ¥F2 1609 ¥EH AdFHo|AH lew, IEEE 1609 #F2, 1609.0
Architecture, Multi-Channel Operation, 1609.5 Communication Manager 5% +%

g = W=
Frequency Band 5.85-5.925
Channel Band Width 10 MHz(20 MHz Optional)
Number of Channels 7
Modulation Method OFDM(802.11.a%2t =¢)
Max. Transmission Power Class A : 0 dBm/15m, Class B : 10 dBm/100m
/Communication Distance Class C : 20 dBm/400m, Class D : 28.8 dBm/1000m

O ITUS #HA %+

- ITU(International Telecommunications Union)< UN(United Nations)®] &4
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AT z2Hoz 19203 700997] /1L shoz T3 e
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- ITUY ITU-RITU Radio Communication Sector)®l| 4]+ TICS(Transport Information
and Control Systems)E 1994l AQkgh v} U1, 2009 10€el<= Hw|E g}
RADAR®] tgh o] gz wolgol vt &

- F7HE, YEA VICS(Vehicle Information and Communication Systems)oll =
AH8-3H= 700MHz 5417, 238 78] RADARO| AHE-3tE 79GHz W=the] 31
HAE RADAR #d A1 AAE =32 Zo S

[] ITS(ISO TC204 Intelligent Transportation Systems)

O ISO TC204= ITSE ©33ls TCE 199293 AgE 9o, 19939 58 AZHs}t
A, dA o TC&+= =28 SC(Sub-Committee)”} $lo] WGHHOZ -9 ¥l
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O ITS Database Technology(TC204 WGS3)

2
rlo
[»

2o 2rEAEA AZY W Au2E AP Justn glor, APYIRg
Fg3HE Ao RE AFE WAl AEY ohleh, AP Lau, deviys

o HITole W A5 ACC ¥ AFLS, V2I ¥ V2V AJ2Hl 5 ADAS Al 2=H oA
FoH PHRAE AN Ug

« WG39 F8 ololdle txd 19 Ju|o]E w2, GDF(Geographical Data

File Exchange Format), PSF(Physical Storage Format), API(Application

Program Interface), LR(Location Referencing), Navigation Data Delivery

Structure and Protocols &< 3233

. AYYE BE 2E ALS gueks
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- TR ) A Bk ol g, Aol

A 1]74]2 A sh=
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d& 93 1SO 14825 Geographic Data Files, A|2~8l Zlol] W FAHRE g 3l
o, NZ & Y 4o 54 9XE 27| Y Location ReferencingsS g2 1SO

17572 Location Referencing 5°] Sl

O Vehicle/Roadway Warning and Controls(TC204 WG14)

- WG4 HE AnlE oA A|AH U8t A|AY TFS 2 i1 93 o=
RADAR, LIDAR, G4 AAE 83= 2 @E9o 594 A|A"#al ollg),
CIWSS} o] =¥ EAld] 7uks & T5ohd Al=HS 33t

« WGl4= dEo] oA=olH, r=, 48,
=, AZ 5 T8 7oA Experts 33t S

« I3l NISSAN, TOYOTA, HONDA, BMW, BENZ, RENAULT, VOLVO % Al
A T2 9A=9} BOSCH, HITACHI, VISTION & HE9A|, A&
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<H 2-25> ISO TC2042| WG142| HEZ=3t OOl & &

ltem No. Title

ISO 15622 Adaptive Cruise Control Systems(ACC)

DIS 15623 Forward Vehicle Collision Warning Systems(FVCWS)
TS 15624 Roadside Traffic Impediment Warning Systems(TIWS)
ISO 17386 Maneuvering Aid for Low Speed Operation(MALSO)
ISO 17361 Lane Departure Warning Systems(LDWS)

ISO 17387 Lane Change Decision Aid Systems(LCDAS)

ISO 22179 Full Speed Range Adaptive Cruise Control Systems(FSRA)
ISO 22178 Low Speed Following Systems(LSF)

ISO 22840 Extended-Range Backing Aids Systems(ERBA)

DIS 22839 Forward Vehicle Collision Mitigation Systems(FVCMS)
CD 26684 Cooperative Intersection signal information and violation Warning Systems(CIWS)
CD 11270 Lane Keeping Assistance Systems(LKAS)

CD 11067 Curve Speed Warning Systems(CSWS)

PWI 16787 Assisted Parking Systems(APS)

PWI 18682 Hazard Notification Systems(HNS)
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2015 ; 2016 ; 2017 ; 2018 ; 2019 i 2020~2024 i 2025~2029
| | | | I |
I I | = i |
Regulation Eng&ﬁ | vav Inssuance I |‘**|’__\ Malndate |
UsA |Vl ey | :
Industry i GM |I::> Supd‘rCruise (Level 2) i i
T T T | T T
ITS Corrfd‘br i i i V2l serao' deployment i
T l ‘ l |
lntegra}ted Cruise A55|st nghway Assust Highway Pilot }\utg Pilot
EU Industry Bosch Leve|2 l::)w/Lane -change '[:>(Levei 3) i C> (Level 4)
| |
Valeo i \ ParkﬂU | '*‘j Park4u(\fal*let parking) i
! 5ma¢phone) | ! } }
Toyota i ; i i i
I-TIDA (Automated nghway Driving Lﬂssm) I I
1P Industry ; | huto Parkm\g Autd)mated | Automated crossing at |ntersect|on
Wissan | fraffic Jam | Drifing on'—/ (Level 3 .
} Pilot } Multiple : !
| l | Lanes | !
Automate&df’ar&ma : | | l l
e |
Automated } |Automaticlane changé i i
systems | — . | |
! Jam assfsr] ! | Highway!Pﬂor !
| M| | I |
WG 4{ Level 2 ;}l Level 3 S Leveld 3 Level 5 (SAE) >
i — : | | | i
V2V, V2X safety systems I I I
_— o ——— | |
ooperative
systeprns V2V, V2X green systems : : :
| | | | | |
; Vehicle control using digital infrastrlicture !
| | ! | | |
<O 2-43> 229 e 2 E=35 =8 2EW (XZ: I1SO TC204 WG14)

O Wide Area Communications(TC204 WG16)

- WGI62 F 7HA] A1&=H 3F, &5 AT §4A A128(CALM; Communications access
for land mobiles)¥} Probe FJH A|2=HS ohFal lom, 8 S o3 25

o TS ITS AHIZE F8317] {3 ITS F< T4l 7=

. INE=QOHE o]&3 F=AAE Continuous £4 7|&

+ Multi-point T4l 7<=

« ZHE o] &3 gt FHFA 7€ HE(Cellular, Microwave, IR -5)

. EY &S AW Pyerlwel BA FH 54 A&

- CALME /3724 B4 A 7S Eoie 22 JlR Ade A8 FANANe
&8st Aed wFAILH 53] Asak $ES S8 AR e SHAFOEHN
0 FAE A% $5 T2 UEND Z2ES 9 50 A% 74 4009 4,
AU, AU 2 A AW B4 A9 delviEel ZeEs ATl O

- WG16 2Fstell= SWG(Sub-Working Group)©| 16.05-E 16.77-4] &9 =1 U+
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Networking & Transport

e Transport protocols a a
Networking protocols

Management
Firewall and Intrusion management

Cross-layer

management
Security Management Information Base (S-MIB)
(Identity, crypto-key and certificate managment)

Authentication, authorization, profile management

Management Information Base (MIB)

Hardware
Security Module
(HSM)

| Station-external || Station-internal
e interfaces interfaces e e

Regulatory
management
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_ Definition of Local Dynamic Map concept Part 1 : Terms and definitions
ls[\‘%/DTITqR117ZA£5_21 Part 2 : Guidelines for standards documents

<H 2-26> ISO =& &&
ISO No. & Status Title

NP 17419 Classification and management of ITS applications in a global context

NP 17423 ITS application requirements for selection of communication profiles

NP 17424 Definition of Local Dynamic Map concept

NP 17425 Data exchange specification for in—vehicle presentation of external road
and traffic related data

NP 17426 Contextual speeds

NP 17427 Roles and responsibilities in the context of co—operative ITS based on
architecture(s) for co—operative systems

NP 17428 Data exchange specification
for in—vehicle presentation of external road and traffic related data

NP 17429 Profiles for processing and transfer of information between ITS stations for
applications related to transport infrastructure management, control and guidance

NP 17434 Contextual speeds — Optimum traffic throughput via speed limits

NP 17435

NP 17436 Data exchange specification
for in—vehicle presentation of external road and traffic related data
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o8} Rofo| A AulEAFA #H RFS FF2 “AEFTY ADAS
EEZ79 3= A’ S Eio] ADAS A& o] thE AA AP
Simulation®. & thA|stE E ¢ ISO/CD 19364%F 1ISO/CD 193657} X3 ZFo|H,
ADAS A& 2o A1g 2 HZFd Uigh 273 o] s AIPHT AS

x |S0/CD 19364: “Passenger cars - Vehicle dynamic simulation and validation -
Steady-state circular driving behaviour”

* |S0/CD 19365: “Passenger cars - Vehicle dynamic simulation and validation — Sine
with dwell stability control testing “
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[] Intelligent Transportation Systems(ITS)
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O HAA =" tigt EFS THFE TC204 WG4 Fsole AFANF Od?
X235t dxnEATLY FXASH 0 EA AP (TS Korea)ol| Al 2

3tal 9o, E3] ISO/DIS 11067, I1SO/DIS 26684 Work Itemol tf &} A a]

2t 2y A AR FAT A Sdrus AT et 5 AEE] A53<

= o U=

mﬂ oo rﬂz
oft Mt & o

* 1S0/DIS 11067(CSWS: Curve Speed Warning System)

* 190/DIS 26684(CIWS: Cooperative Intersection signal information and violation Warning Systems)

©) ﬂ ﬂﬁﬂﬂi A= oy AlaEol tie 273 FFol HSHo=w 71040}04 Eil

O Nomadic Device ¥ ##H3|A= TC204 WG179 o7 IMAME Shxas AT
Y IFATFuFAAZZNA 2+ 23 e SO 13184-2, ISO 13185-2,
ISO 17438-1, 1SO 17438-4°l ti$+ Work Item LeaderE 33} =

* 180 13184-2(Road Guidance Protocol)
* 180 13185-2(Unified Gateway Protocol)
* 180 17438-1( InDoor Navigation - General)

SEAFH TR
(&) et O\, 88



TISZRARISA Ol TPk Thet 2 Al Zojer 7= D |

] 71t

O AUTOSARY) #dste] M= t7|dY ALAEHAAE THo=Z 7] xFstd
EAE odsty =Ydte FFolH, T % = M=
AUTOSAR AEHAE BEu o &35t A2 2oV} )&

O gyt 20139 2vlEAER (53 ZYA| =7t P EI, Ao A
o] Hlo] AntEREFRIS] FQ 47 Eoto)] Wi XF3 Byt FAH A &

O =& xEs3 e 7eRFT AL EZRE EFIIHA|H/(CODS) A4S F-of o}
A5 2383 a9 KSAE 3 7 KS EFel tigh 442 #g J4F&
Do glom, AFA Bol Hule] SO TF WS 2 TFI 5 AYS ST}
Y S

- H2 A AR AR B AvtEARE A Eobel]l tish 573 AES AsAE
3] A 2 FA sl AVIHoE NHFOEMN, HFS e AHS &

Wka, EEE A WS & e Aol Ansa g

O &%, 3 vlglaFe &5 & ¢ 223 & Zart ey, ¥d QA

rx e K
o W

st xpAIt) 2 ADAS A|Z=Hlo] & Cooperative Safety A|Z=Hlol| tigh 3%

[e) S < [e]
S 18T F A

17) AUTOSAR(AUTomotive Open System Architecture)= 7138 Agal ¥ A2XEY o] T2 (architecture) Y

. S usonay



3. 53£4
] =A} 33
O “A&FYPALE 2 At Hrrle MY 2 AE=2 HrieE 75 7ls ke o
d 53 5% 24 BAS S8 2918 A4 71 B4 A4 7%, DVI
A kA V&, 1 US Vs, WU AIEE Ve 2 HUF 3 7S VR
BRAUL, TG AR A A 2ERE ARSee aAow %
87hel 71& Hoks AAF
<H 2-27> J|BER|, Jl2Es L 2555 Ha
SE0O0IE 2%
nez| === Amz HEs 82 | 0= (L= 28 PCT| 4
KIPO |USPTO| JPO | EPO | WO
TN
_ m%;g(AAHAEA) 84 | 148 | 606 | 20 | 23 | 881
As FH 0T oo
= oma iz | o= SMNIN= N g | g | gs | 5 | 10| 175
TS Xt AAA) (AAAB)
OrE A e e
o} (AIHC) = | 257 | 133 | 8aa | 14 | 20 |1.268
SANPE-ES TP ]
)= OF A A S ey
S O & & o) - 43 | 206 | 164 | 21 | 48 | 482
=1 mopa(mA) =
- Dvi &2 ofad - 35 | 90 | 175 | 12 | 19 | 331
4= D1 (AAC)
2t nESIVE
a2 S (AAD) - oo | 8 | 21| 1 | 1| 53
= B AlAE
aA s (AAE) - o8 | 45 | 21| 3 | 3 | 100
j|%! Al
- oL 83 PE
(A) ote ;HABA) - 10 10| 5 | 1| 0] 26
=7 =(AB) =
=3 505 | 668 |1,922| 77 | 124 |3,316

SEEY S

90



XIS UXISA Oy WD IS i X &% YRIE 7= SDE I

whel 29 FEe o] Avlel B AFRYA@E, Yok, B,
,48)9 29 A4 g ASFAAEA A BE L HER

@ Balol 3748 Aow Y

Jm
Q
T
(o,
it
off
o
>,
)
ol
a
—_
Ne)
3
L
)
4z
i)
Y

- 19909 5
23
7V FF A7 Vel o
- Hl=2 1980 FREEE dET|se
A AR FEY ST AL A
- 53], < 20119 3E 201319 Alold]

120

a0

60

30

(1]

120

90

60

30

o

KiPO

USPTO —IPO EPO

O S7ASHIEH

200 -~ 200%
,10:3»“%\!
150/
160 =
. 100%
120 o | \ \
' : I \ 50%
3 A
80 + | R\
\m } - i 0%
\ 1l -."...‘ n
40 \ ] N\ -50%
\ \d \
0 3 / = -100%
'88 '89 ‘90 '01 '92 '03 '3{'95 ‘96 '9}"93 ‘99 '00 '01 '02 '03 '04 '05 '06 '07 '08 '09 ‘10 '11 12 '13 '14'15
A 4
1000% 120 1000%
800% B00%
50
B00% 600%
-
l - ~ 400% 60 A 400%
' \ - .-"l
\ l // 200% / e
1 ' 30
I | 7 ] 2 J "o | ) | "
- 5 s et # . 0%
: N D . 0% L J
) 200% o =200%
‘88 '00'02 '04 '06'98 ‘0002 '04 '06'08 '10'12 '14 '88'90'92 '94'96°98'00°02 '04 '06'08 '10"12 14
1000% 120 1000%
800% 800%
a0
600% 600%
400% 50 400%
200% 1 200%
" 30 I :
s il g 0% i PiF ] L] - 0%
-200% o -200%

B8 "90'52 '94 '96 '98'00'02 "04"'06 0810 '12 14

'82'90'92 '94'96 '98'00'02°04'06'08 "10"12"14

<8 2-45> =Q=It9| &Ml ALY SolsE

91



Gl

(@)

71eAd ARG A vkt

A2FATA ARY WS L AR BABE 7E PANE A& B 2
oke) AA B AT #rle] A% ANE TEIALE Yeinw 14 29 F 3
29 &9 FYE 49 FUOR el Ae) P K3l 4 & 0 #4
452 dehldl 55 29 S92 5% 7159 918 492 5+ IS

2y e 1771199413 ~1998'd), 27-7H19991~2003), 377120043 ~2008'3),
H20093~2013\d) 0.2 23
* 17:7H199414~1998H ) ol| A 2+ Z&lA

B~
-
r\l

*

TZH1999H~2003H ) ol| A T2+ ER|AFL ST HAste

2
* 3717H2004'A~2008H ) FE 47ZH2009A4~2013A) 7HX| &@ ALt Zaelel =7t BItst

= 4F7|e ez EME
| B R
—1 ” = = = 10 18 g)
/ e Soi9% S Ul:%l J l
v - - RaDSI 20 571, 2ol =g}
\,‘ : S - S0l9} SOIEROI0 HE 5
~ / - - XIS HO! AN B, U WO SEY
v - 3= - 501 S0 B, SoiEHe0l B £= s
5 - HHDIS0) S, JIS2H0| 24T 2
| I .S - S0 30 %':.‘i %msﬂmﬂ B £= UL
o -J120] S84 WEZ, HHDIS0l A1
e - SOI9F ZHQ 27} STEME N
300
300
Too
600
500
400
300
200
100
0

100

150 200

<8 2-46> & NHAH JI=RAX ZEZCIL

sty of Land,

rsport S AP GTEY

B2 i

92



TISZRARISA Ol TPk Thet 2 Al Zojer 7= D |

FEF 9 NEAAE 177H19943~1998 )l A Ed A9k FUAY 7+ F
Al F7kelthrh 1797H19949~1998'd) o] & 3t SdAF B EARIFTE A

o)
S

StAIRE, 37-7H200413~2008'd)0] - 73F EAF B AU Sk AR
719 @AZ 44

n|ZEF 9] 7]&XE 177H19940~1998\) 2 E] 477H20095~20133)74A] QA
T A FUF A& SThete A71Y dAd A=
. ES 3T7H20049~2008)FE 477420099 ~2013) 71 A EAASIE A F
2 2oy

7Fskal 3lof o] Al7jell 23 V)& Aol o] Folxl Ze A
YEEF 9 &A= 177H1994:3~19989) oA Ed A5 EUAY F7F 2
How F7 h‘sﬁﬂ 1771(1994'3~1998'd) 0] & 73t 45 B SAUF7F Ay
al

o=
Aol A&aA 2472 Avd
FHESY ZIefAs AA 53 A7t FolA TedA E49 BRAde] ve
Y, 17719943 ~19983) F 8] 277H199913~2003 )7k 4] Dot 24209 &
14 717 277H199919~2003d) 0] § +3+ 9457 thh F
o A, 477120091 3~2013 )l 77 E=9A

Ao A7 DAY S-S Kol gl °

2l

51 B O o] A 5 =0 o NN 2=
o At £4& YA e o)F 29 5FE AEHoZ ZYHF doF 3
480 480
400 A00
320 320
240 240
160 i
B 20
o o 8
0 20 40 0 a0 100 120 o - - - 25 1067 420
480 480
"
400 400 _
320 320 - !
-
240 240 "
160 160 27 s » " »
p . A
0 o
o 20 40 60 80 00 120 o 20 40 60 80 100 120

o [S Isergs



- AEFYAEA AAY HriE 2 ARE HriEE 75 AAVE 71E GAY
T8 =92 Top 202 F=3 4%, =Y A2 (F)7F 1A =4 192
Uelgton, 1 HE olo] & TOYOTA MOTOR CORP, NISSAN MOTOR CO
LTD, TOYOTA INDUSTRIES CORP ¥ HONDA MOTOR CO LTD 5o©] o] ¥o}
AN ool EFE E9sta JdE Aoz UEed

« 53], $F2E9U Top 20 FollA L& 79 9ol 17422 Yeh} A&
FPATA ARG Hre 2 ARZ JUiEA 75 A7 71E EokelA
dEo] 45 Yede sog £4¢

« GEY Fo FAAEC] AA AlFAAY AFNEE FESIL e AR B
Ay v, s 9 o] F8 ATl Esa e Aoz BAME

gL
- 5354 I7HEGY S AHRETY, old 7H20041W~2008A)E Tt T FIH

(2009d~20133) ]  E3Edo] FF3 VIHdeEe  AdAEAH(F), TOYOTA
MOTOR CORP, HONDA MOTOR CO LTD, MITSUBISH ELECTRIC CORP,
KOMATSU LTD % Google Inc. 5°] 9o, H= B4 7|& /MES a3 13

stal Sle AR 44

N

- FY V)& Eoks A¥EY Top 20 719 FolAM @A) 7IE0] FHER] 7]
Aol 1578 71 o2 sidEore] 7lerhde] &8 Ao FAHH, 8 =9
Asel A= BAABRAN Aes & F Us

- OS99 1999 EAEAHF), 59190 HONDA MOTOR CO LTD % 1891<!
Google Inc.& F&Z 22 FAAGT RFdA EFEdS st e A=

e 2AH A% AAEe $RE Ao By

<H 2-28> M Landscape

xﬂ }\ g aA,OO == =0co
_ =< 0| o IP I 2( T ) :0"%'&] <ad A
=1lfo]| = =) Fe)|=
ST a2 e o= S8 | &= |(A254) =
=gt
_ . ~ 135 8 7 2 _ _
SUNEXE | 82 st2 | 110.00% | 2EH0II|=
88.82% | 5.26% | 4.61% | 1.32%

TOYOTA | ow | O 14 ] > o= | 43.33% |SHHOIIS
MOTOR CORP ~ 1 0.00% | 9.33% | 87.33% | 3.33% - ' - =

cLmL CICC
Q ;E%m KA, 94



TISZRARISA Ol TPk Thet 2 Al Zojer 7= D |

NISSAN MOTOR| oo | 0 9 107 2 o= | _41 189% | S =
CO LTD == 10.00% | 7.63% |90.68% | 1.69% == 41.18% | ZHAODI=
TOYOTA 0 1 95 0 ] o

INDUSTRIES | 2= gz | -25.00% | =555 4%
CORP 0.00% | 1.04% | 98.96% | 0.00% A=

HONDA MOTOR| o e 2 16 67 3 ol o | s 2
CO LTD == | 2.27% | 18.18% | 76.14% | 3.41% 4= [280.00% | SLH0I=
TOSHIBA ole 0 0 78 0 ol 0.00% _',:_Eg_gél-gﬂ%
CORP == 10.00% | 0.00% [100.00%| 0.00% == ‘ PPl
MAZDA olw 0 3 68 0 oiw | 70 0o | osH N

MOTOR CORP | == | 0.00% | 4.23% | 95.77% | 0.00% == 70.0% | =& A0l

MEIDENSHA | o o 0 0 69 0 o= |-100.00% TRXENE
CORP == 0% 0.00% |100.00%| 0.00% == ' IPNPIE
0 4 62 0 _
) U= | -17.65% | 2H D=

DENSO CORP 0.00% | 6.06% | 93.94% | 0.00% 17.65% Moo=

0 7 53 3 _
ol ol - % g_sH ==
HITACHI LTD | 28 | ome 7179 [82.13% | 4.76% ol = 25.00% R ISPIES
MITSUBISHI | o/ 0 8 53 0 ol o | 2 2
ELECTRIC CORP| == | 0.00% | 13.11% | 86.89% | 0.00% dE  [HO000% =L X0 )=
FUJI HEAVY | o o 0 6 51 1 o | _ o | o3 ~
IND LTD == 10.00% | 10.34% | 87.93% | 1.72% == 85.71% | 22 A0l

0 8 45 0 _
9= o= % |23 &

KOMATSU LTD | 2& oo oo Tar 019 | 0.00% ol = 14.29% R ICPIES
SHINKO ol 5 2 44 0 oo 0000 |EE2XENE

ELECTRC QO LTD| == | 9.80% | 3.92% | 86.27% | 0.00% == ‘ PPl

0 3 47 0 _
ols ol — % %g}! 2=
NEC CORP | &8 o 00% 194.00% | 0.00% ol = 100.00% ICPIES
PANASONIC | o/ 1 3 43 0 ol | _ 5% | = 2
CORP 2= 75 73% | 6.38% | 91.49% | 0.00% | == | 780.77% | =EMOII=S
_ _ 46 0 0 0 _ _
=X | 8= =2 | -50.00% |28 =
I OHAHS XHED T 0.00% | 0.00% | 000% 50.00% ICPIES
9 30 5 1 C2auRpe
jun} jun ) oo on
Google Inc. 0| = 50.00% | 66.67% | 11.11% | 2.20% 0l= [4700.00% SSABIES
FUITSU | o |0 0 38 0 g= | 0.00% |2BEOIIE
GENERAL LTD ~ 1 0.00% | 0.00% |100.00%| 0.00% - ' - =
MITSUBISHI | o/ 1 0 37 0 ol % | = =
MOTORS CORP| == | 2.63% | 0.00% | 97.37% | 0.00% == 0.00% | =LH0II=

O IP A A=Y FL 73 &3}

- IP A= Fe AR d3S 249 A, a5 oA AT 4
TOYOTA MOTOR CORP, NISSAN MOTOR CO LTD, TOYOTA INDUSTRIES
CORP % HONDA MOTOR CO LTD 5e°] t}4: 53%9% Frate] 72 Key
Player= #ATE il 52 27 T4 29E5S TIP3t Ae A2 Yed
o FARASAF)Y BrE tRE SHSHOEA vx, dE 2 FH g

el 5= g 8l Ao= o

- = Fo AAA S ARy FE AFA A GA e dFadA 5
&7t E9Ea Jomn, 53] vx VYo 2e FU3HA Google Inc. 719¢] Top 10
S AAEH Fo FAQ1eF e

1%

95 S usos



- v=o) o BAA @S AHEY v Google Inc, GM Global Technology
Operations LLC, Ford Motor Company, International Business Machines
Corporation, dXo] HONDA MOTOR CO LTD, TOYOTA MOTOR CORP,
NISSAN MOTOR CO LTD, fH<¢ VOLVO CAR CORPORATION, Robert Bosch
GmbH, g9 A5 F) 59 7IPEC] F1F T8 F9U22 Yehd
YR Fo AAA S AwWE™ TOYOTA MOTOR CORP, NISSAN MOTOR CO
LTD 2 TOYOTA INDUSTRIES CORP 5 Top 10 &¢¢lo] B AR 7|o s yehd
49 Fo A d38S AnEwW §3He VOLVO CAR CORPORATION,
Bobert Bosch GmbH % BMW &3 X2 TOYOTA MOTOR CORP ¥ HONDA
MOTOR CO LTD 59| 7]gS0] o &9¢loz Jehd

BCH S RHZE) (B R) -—#— L —
TOYOTA MOTOR CORP{ZE) | ] ! ]
NISSAN MOTOR €O LTD(Z %] | .
TOYOTA INDUSTRIES CORP{Z ]
HONDA MOTOR COLTD{Z &) |
TOSHIBA CORP(2#)
MAZDA MOTOR CORP{2 &)
MEIDENSHA CORP(ZE) |
DENSO CORP(E ] |
HITACH! LTD(Z &)
MITSUBISHI ELECTRIC CORP{% &) |
FUJI HEAVY IND LTD(Z &) |
KOMATSU LTD(2 %) |
SHINKO ELECTRIC CO LTD(Z#) |
NEC CORP{EH) |
PANASONIC CORP(Z ) |
710 RS EHF)NET)
Google Inc.{0] =)
FUNTSU GENERAL LTD(2 )
MITSUBISHI MOTORS CORP(Z ) |
100 120 140 160
W KIPO USPTO =JPO “ EPO
tw == = - = ©  ® 2w w  w»  ow
-s:}x}izw __-u. vy — ""‘l ar
FrTrey | — HONDA MOTDR w.lh_"lﬂé
E— " e R e
wxrme |TE— Torom woros core | A
pernguary | w10
R | e Boper Bawn Gmai I._lw
sancmtwan |2 manncor o | BT
ssesee TN wowoca T
Tospine :-’ BungIE I"‘la
mm;nuwﬂm' Mmm ‘ owo "—u i T i T T i
st corry e 1y Tovom oo cosr | TTB5
——____ =¥ Retart Beach Ormts | DS
tossisscor | I 1 e (s
wacowia conr | ) 03 wougaision co. | IS
s woros cone | I wissnis [
omoa woron co..| e I 7 o
— ™ R —— T
r— _sz -
[y '“56 || LT .'II
<A 2-48> IP AIE=E QI M &
S=ATR

Infrastructure ond Transport S AR NGNEY 9 6



ojE8 KHEH
ABA

AAD =——AAE

TISZRARISA Ol TPk Thet 2 Al Zojer 7= D |

AAAC —AAB —AAC

AAAB

—3HH —AAAA

200

O A¥-7]

Bow oy Nem ® X
HT é.o 3 O‘* ~ a _ 7o = ~
ﬂ_,_Al 5 V CHY . o .zT Nro —_
i o Sk ® N
N oy m=n ol A Mooy & N
= T E B K o W Al
@ KON :._o H_W jals O_ ‘OI = m ]ﬂ
DR 8 @: Y I il o K - wt
T X i RS hR T I
= X X M _&.E Gl 7K n_mﬂ JHWL @I AT: ﬂ_W °
h e T R
N s B i ~ M — 2 e
- JI ~ AT.E o Lt E S~ N ‘_&.‘._ 0 = E_E ﬁ:._ ‘%L
N oo B4 = =
5 =N e ~ o) oy N o
g > " R i 2ol
PR OSeT P W R
W B iy NG " ) ~ o5 o O o
SO o T Mo o] T o= B — o o o
H o o e WO o e mﬁ W o o o= R
S i T o Toa T o
mK R ah o o No o W rid 0 pt
B ‘I;A A_.E o X HA_I _Z.._ HT._ ﬂ../” e} le o o
A N S TR wowf
oo D Y ﬂ ~ 0N e Ay 5 N L N
LR uw 28 % R E TR =R
N ) T A S = ~ 2o
s WEMNT 2 5 a8 2Ty TEE
a @ ﬂ ‘ul ﬂﬂ O#E w .z_.E _z_.E ,z_.E .QE ‘m—l %WO \»AW ll m y HT._
SRS T YRS 1 RN T
o B ol wv Mo mo  po g m NI Mo I +
- o oF B R MWL ‘mﬂ .m.\_ o:u el .ul N O_ 7'
v M_Al.._ .z_.E ‘H_.W Ot % _Z‘._ O_E O_E .m z_.o H—.W ﬁo 1_,_me < ﬂ,ﬂ
@ 0 Ot ﬂ_._AI H_T Hﬂ T T AT: N _ﬂ_ ui ﬂW il z_l E._
| oM I8 LN = T
g : il T S > ey o o]
_ Ho ~p =~ & 2 S — W o ~ ° oE._J.A
X e el g = X D - T T N
% X o~ N o X o 3 3w oo X 0|
| @ = N A L o] ol % %.ﬂo‘.ﬂo_e = = K TR W
] 8 ¢ ) T el W R TR N R % i "
- 2 T 2T = % 1 AN TR
P T RT R = T K N M o ¥ X
o 8% TH T % . _ L
\ ! O !

97




),

) =y e i
| m=wspro) a=oro) | FATOTAD
8 - = 100
&0 o & oo
&
= 0 2
0
£ 20 M 0 5 \/\/\”\//\/
i | DY, R Y Al P o 0 e | 6
5254 56 5200 0204 06 0210 12 92 94 9698 00 02 04 05 08 1012 2949 B0 HOEEIC 12 HANI X000 (L0 1012 NHFENWHBELL
o = -4 = 100
o= o]
erd| =) &
.7 | =
S} OF 8- 55 ux
el EE Y0 DD & 4° -
B 2 i & . "
- = 20 ] 2 4 =
b 5 (AAAEB) 2
(AA) (AA 9 des e, | O b 0 AT 8 e 0 T TR
9294 9698 0002 04 0608 10 12 5215456 52,0002 04 05 0810 12 929690 00046 0R 012 525495 55,0002 04 06 0 1012 3254553800 02 04 0608 10 12
] E © = ncl
& & B ss| = f\
29 Hof ] ®
i e 40 4 20 0
& | 0
el | ™ ANJ\/ - A,_/\ 2 HI ®
O AT T T B AT T T [ J o+ o4
529456920002 406081012 9294565500 02 04060210 12 5 i S AT DA e DR DA%, 254 3656 000204 050810 12 5254 963300 02.04 06 08 1012
s -] 0 100 -
20
EAl 80 ) ®0 ‘
&0
oy © 0 P Py
P e
1z 2 o 2 o 20
(AAB) P e /"J\/v—
o 0+ o4 o+ Eas = 0
NEFHBUBETEUR 9295 97°99.01 03 0507 0911 13 P95 T 9010305070511 13 9295979901 03 05070911 13 929597 9901 030507 09 11 13
50 80 - - = -
8 B &
DVI H& ®
ey = © ® ®
71& 2 0 0 2
xgm=y| BAO ~ N
=T 0 Lt 0 v = ] 0+ T -+
XSAF O 529456 38000204 0608 10 12 9234969800 020406 08 1012 923456 58000204 0608 10 12 9294 96 93,00 0204 0608 10 12
ok
e = = 0 = 105
e
(AA) ®© @ | © e | @
a3 oig ®
Il e 20 © 0
& &
(AAD) = o 2 2 o~
[ I e P i 2 b e T e R T
529496 9900 02 0406 06 10 12 2999 BOO 006 (B10 12 2 MWL BB 12 92949 50002 0506 0810 12 N HFBOORIEBI0 12
EY = o 0 190
= & Ly
7t ® 80 &0 .
A2l e 401 © »
a 0
& b ) © » .
(AAE)
- - - o4 o ) [
5254963000204 0608 10 12 92'94 9658 0002 04 06 08 10 12 52945633 0002 04 06 0B 1D 12 5294 959300 02 04 0608 1012 529496330002 D406 08 1012
] =0 ] 00 4
Moz g & 5 © &
= s L
| B R o]
b2 B paeinpy © © ® ©
2s |7 & 2 -
(AB) (ABA) 2 A o e 2 -
R e NSMEE ey [ - - 0 permpmererrr Rt @ s T T olwmum-—w-.-wﬁ.
525955960002 406 02 1012 92949598 00C2 0406 021012 $28996 9200020406 081012 52 9956 52 0002 0206 08 1012 5299 5658 0002 40608 1012
g 2-50> MRJI=8 FME =24
<j-\:l > == ’ﬂ e}

- T MR Ve A, e duAs A F)7E 29 A P =2 A

Uelgton 243 o 2= TOYOTA MOTOR CORP7} Qtzoln] 1 o:

IEnsE !
==LEE oIn




TISZRARISA Ol TPk Thet 2 Al Zojer 7= D |

>,
o
-9,
2
o,
N

19 A%, 9E9 TOYOTA MOTOR CORP¢] =9 AF7 714 =
2 Yehgton, 3= Iz EYdoegs fUsA AdAExHF)7t

DVI tAHA 719 745, 4E2 TOYOTA MOTOR CORP % NISSAN MOTOR
28 AAEhE Ao 2 YEger ml=9] Googleo] 1 Thas

| MISSAN MOTOR CO LTO[ B #]
Google Inc.[0]=2]
HEESUREI)

| HORIBA LTD[R! 8]

| BEOIXHEXEFESD
VOLVO CAR CORPORATION[-F &1
Soich o s ThEs
Audi AG[FE]

MNISSAN MOTOR CO LTD[ 5l 8]

<8 2-51> MRJI=Eg S2EFE Us

0

elol

Jm

5

=
=]

T
o
00

=01
99 d S pocvo



iz
AR
4

z]r_

2k G HrhlE N

=

el AT

H

182730] FEHUeH, 1 FollA 2. (ABSTRACT) 7|

ol

!

i)
g
A

3

O

%

T

i)
AR
A

To-

7F Al 2=" 7]

3

O &

bl 7139

J|

)

golde B7t hdos

15

=

A

H

& o]

)A
BN

0|
e

=0

371

Dz

ﬁl

o]

=

o
2}
i

0
aig
HJ

ol
e

N
.

file)
N
ﬁo

file)

ojo

oju
TH

g 7& 9

Ea

37k Al

Ry2

i

R0

G|

P

J

Ry

Ik
[=]

FAIAE Dl &

1L
[=]

2-29> H)

<H

<+
m._i N_u o o o N N~ M
0
#
| _ ¢ =
< oM < I~ w a8)
Wl < Llol | <
L I O R N S
S N R R B =
M| B | X | g s "
W | & - X ~ a KT
AR R,
(@)
TR 5=z R
Ml ﬂo = | ™
. Al =
=0 1o W 50 _M.UO
Kr
<
%0 =
ﬁ i .
o s ~
I S W2
=) 0 Uo
K "
il U
=9 Ui
<N
LB
s Y
=
ik RADS
=_v._ mmo l}l :._._ Mo
= K- 70 ()
L
X0 s
K +
K -
) ok

100



TISZRARISA Ol TPk Thet 2 Al Zojer 7= D |

W A2 A% 0 B 8 T =R 9 % B 29
<H 2-30> BOb AIAE Jl3 L BI} B 1E =2 U )|z 24 2
e =3
525 A2z
Bolag4 | Eowy | Eolzes Bopary
VEFUNENY | A0l oy HEEAIAE D,
: 2 NEESWES
=l | meowy METEASK ol2to)
e .0m | Agd0A S RE =SS | zabod vn
oA I
AAA I
(AAA) = D= ANEOIE |NBFHTEXE ﬂggﬁﬂ;@
= A iT 2H =3 =K (i — o= =T
2 M
nezunsty | NEH0C
sS4 oEy | saAay | S8 X - -
e NEEBE
AAB
WAB) - siugicatel 5| Aois 22 ) )
p— orm A NEETE
X1t
oW B Dy me - - - -
e | orEs Iz
(AA) (AAC) _

o s =

(AAD)
VEFUNSHY | | N P
 maoa® | NBHOE | REFULST (ABH0IE AL
— T o (=) = 3l —
Bt Alrg | MBS0l 7 T8 Es orE
ol
(AAE) RFIDZ 0lZ 3t - HOAIAE MEE
X OB pexansy NAN=
o nen zy | NTTENSH igaos Are
e A& =< N5 Het
DILIOIA ST
DE ASH0E |HEXRNSH| DEASB0IE | HSHOIES
Moz o 22 018 Qe pro
sz ax (B ESTF
ol& (ABA) A ol
(AB) VEFTHNENY |HAER €2 | __  _ czogo
o] =3H AE = wsSAlgdod | E g2
o Fu EHAE e IHI0E 2EE
2ot v

101 S usos



Lo o

- Hrt A2E Ve 2 3 3 7 Ve =1 Y w4
<H 2-31> HIt AIAE Dl € Bt 88 25 D& =2 s& 24
;e = o =
NO. ‘—}%?_ojtlg =29 EHIDlee4 | Hirgd X Xt Conference name
Assessing the Mobility
and Environmental
‘ o Huang, S.,
Benefits of - = | AIEdIolA
1 Reservation—-Based D/':lxi.%l ODi_HO L A V\S/ad%éo -
Intelligent Intersections 2 = o= Y ’
Using an Integrated )
Simulator
26th International
Analysis, design and Conference on
implementation of an I AEd0lA Paikari. E Software
2 agent based system for /\I%Eﬂcz)l/ﬁ Tz Far. 8.H. | Engineering and
simulating connected o= ’ Knowledge
vehicles Engineering, SEKE
2014
) 2012 15th
Approximately Carli :
: arlino, D., | International |IEEE
otrrgrrwgstrated routmlg and J= AZdI0l& |Depinet, M.,| Conference on
3 portation analyzer: S T2 8 | Khandelwal Intelligent
Large-scale traffic AZdol4 - = ’ gent
) - o P., Stone, Transportation
simulation for P Systems. [TSC
=si . DR autonomous vehicles : y 201’2
Toms —
Figueiredo, 2009 12th
. p—— Py International |IEEE
An approach to simulate | XA+ XS = Rossetti,
4 autonomous vehicles in ik%t_%l d4s Ax'%a'(ﬂ'g R.J.F., Co&f&rmggﬁton
urban traffic scenarios =D} Ef%ﬂa Transportation
Reis. L.P Systems, ITSC '09
Safety assessment of =S PNE=S o - Althoff, M., 2007 American
5 autonomous cars using | X9 As Q§|a|&|§ %turstfsrg, Control
verification technigues = I}t < < "M * | Conference, ACC
o == Althoff, M.
Safety assessment of AeFdlts o P
6 drivi%g strategies of iPE%tTSI Hs élFﬂa'&'S Sotursterg, -
cognitive cars ot < < v MUSS’
2 EEE
Autonomous driving AESFAHIS S A Zhao, D., Wir?tg égwfelrence
7 simulation for unmanned | xi2tol =8t Dfﬁ'ﬁ'gﬂ ZhLalllI"l{ Y'é on Applications of
vehicles AlZ2dl0lA AEIC’HIEI;' Li gY | Computer Vision,
= = v WACV 2015
. =M= =S q
8 Autonomous vehicle I{%@O&j AIEEEEHJ(_)':\ ChL(?,e:J_,S'ju, B
simulation project NERTE e DY
MDE-based sensor Al Mamun 2013 13th ACM
management and Ae=dis | AlZdold MA. Workshop on
9 | =&.1x verification for a Xt2Fol =8l T2 Beraer. G Domain—-Specific
otma | self-driving miniature AlZdl0l& 0s Hangso’n j | Modeling, DSM
vehicle » 2013
. Park, J.-M.,
Obstacle avoidance of | yexsyg= | AlgaI0I4 |Kim, D.-W.,
10 autonomous vehicles Tr2tol =3 Z=32 Yoon. Y.-S _
based on model NEET R EE Kim. H.J.,
predictive control = Yi ’K —.S”

—

102




TISZRARISA Ol TPk Thet 2 Al Zojer 7= D |

2012 International
Conference on

Design and 5 Gl .
implementation of el }OI%%E Chen, C., s”'i?gﬁgog,!%
unmanned vehicle A Edol& A|=’a‘16|/\=| Mao, Y. X h

: h =1 & utomation
simulation system Systems. MSAS
2012
PreScan ¥
A simulation tool suite for HYLEIE ITS Tideman, Intelﬁoggt l\seEEicles
developing connected e Modeller M., Van S mgosium \EEE
vehicle systems HdsEot T2 )32 | Noort, M. y DIV 5013
olEst
AlEd0l&

Vision—based
long—distance lane ST =
perception and front NEFAIS | Al=e0

vehicle location for full
autonomous vehicles on
highway roads

& | Xin, L., Xin,
= |'X.] Bin, D.

24

[ oo

0x .
ok
= Hy 02

LIDAR 018 Felix, R.. | sAE 2015 World

Driverless Vehicles and Hex=HUE ol /e
& ! Congress and

LIDAR: Evaluation of | £'aro)

/B2 Possible Security Threats = o1A = J., Knowles, o
) on the Open Road Ol Al AE K Exhibition
. . . 2nd International
A simulation model to ==zi1 = |Matlab/Simu
evaluate and verify ﬂgj—(ﬁfﬁo link Zhou, J., Comglﬁngﬁton
functions of autonomous Igf—l——i Tz ) Chen, H., Robotic% and
vehicle based on A= 004 os Xiu, C. Applications
simulink® sdVle I agdola 5009
Comparison of Markov o xaT=
chain abstraction and IPEJ—(F,OHIIPC’ A0S | e
=34 . Monte Carlo simulation =ao|s 220820 | Vergel. A -
otm |for the safety assessment /\T‘Z'OHIOIDH ulm] gel. A.
(== 4 of autonomous cars = =
Safety verification of NS NER Althoff, M., 2010 IEEE
autonomous vehicles for == E%]a“i Althoff, D., |Intelligent Vehicles
coordinated evasive FM)|s - HI_JEL Wollherr, D.,| Symposium, IV
maneuvers INE=EIRS! e Buss, M. 2010
oxaiTlie = Wang, C.,
Vehicle collision model ﬁ?g@ﬁj JA—E%'SJQ% Zhao, C., _
based on mono-vision |2 jl‘mal%’l,q - H|DI_DL Ren, M.,
s A= = Wang, H.
A== kt
Scheduling of connected J= SXAI2d KHU’ o 2012 |EEE Global
. mE=S ong, L., Communications
autonomous vehicles on | <o) & _ oA Shu. W Conference
highway lanes © | F52% | Wu, M-Y. | GLOBECOM 2012
real-time traffic simulator aoomg’l Lee, S., Conference on
considering the ns ﬂongm Kim, J., Intelligent
interaction among AMEdlol& Eg—rjf;_ Song, H., Trans o%tation
autonomous and A2 ora Kim, S. S ster%s ITSC
human-driven vehicles = = Y 5014
Study of a path tracking LIDAR Ol & | Yoshizawa,
control for low speed I s &4d T.,
autonomous vehicle A=aoa | A€ HMAH | Raksincharo -
based on LIDAR 2 = 22|= | ensak, P.,
information =5 Nagai, M.

103 S usos



[N Cortesi, Evolutionary and
A biologically inspired | o<y |HFH HSS R.S., Bio—Inspired
22 approach to modeling iﬁggloﬂlg o|l=st Galloway, Computation:
unmanned vehicle teams oXTIOi - | AIEdI0I& | K.S., Justh, Theory and
E.W. Applications |l
S XF
A decision—making EEQEMIA{ Reinforcem 12th International
method for autonomous < 0|° ent Zheng, R., Conference on
23 vehicles based on Lo Learning Liu, C., Machine Learning
simulation and R?'ngﬁﬁ?en NZ Guo, Q. and Cybernetics,
reinforcement learning P 239 Al Zdol& ICMLC 2013
wsHls 2013 2nd IEEE
A 3-D real-time 2 ALGH Lee. S International
o4 simulation for A2 WS Ch== Cho. J~ Conference on
autonomous driving with | AIZcl0l& | A E=HXt Kim. S Connected
V2V communications =P\ P Vehicles and
Al Ed0l& Expo, ICCVE 2013
p— 2015 American
X 3H =
o5 Agent-based simulation ﬂ)—foTﬁfio rgg%r;?p&rﬁta PBMoes&t;,” Control
of autonomous cars = = i I ’ | Conference, ACC
Ot Al=2d0lA F. 5015
Immersion and invariance ) 2013 12th
control for lateral Aez=dts | AlEc0ld | Talj, R, | ¢ Soean Control
26 dynamics of autonomous | XY &5 Z238 | Tagne, G., Conf%rence ECC
vehicles, with Ot ol Charara, A. 5013
experimental validation
Nothdurft, 14th |EEE
) ; gﬁfkgr’ International
Stadtpilot: First fully AEFTS | AIE0lA Saust. F. Intelligent
27 autonomous test drives in| XI& & T2 ) Maurer. M. Transportation
urban traffic == o= Reschka. A. Systems
=sf . D& Bohmer, Conferg&c? ITSC
Ot o J.R.
(SHO International
Autonomous overtaking
behavior simulation for | AAF&#XsS | ASd0I& Conference on
o8 - =50l =S = + | Nanyue, Y., |Computer Science
autonomous virtual el =43 =27 Min. 7 and Software
vehicle in virtual traffic AEdol& o= " lEngineering. CSSE
tnvironment g 200%’
= 3rd International
A behavior-based path i ) C2&8H Xiu. G Copg%rlﬁngﬁton
29 planning for autonomous | =& A Z A &l OHHA-If.I Chen. H Roboﬂcﬁ?s and
i 5l 2 » . S
vehicle m}]if’n?ﬂ Applications,
I ICIRA 2010
Calibrating NEEHXS | AIBHOI& [Su, P., Lee
30 Communication Simulator Tfa:; < Eijar I Park. _
for Connected Vehicle 5/\'/\?* - Txm g
Applications e=n== < s
21st World
Congress on
Intelligent
= Al Successful management JE=E2Th = Transport
31 Or | Ad of a connected vehicle ETPE.j < | Al2dI0l& |Bezzina, D., Systems:
== and infrastructure model EMMC’AE“ Tz Sayer, J. Reinventing
deployment e=n== Transportation in
Our Connected
World, ITSWC
2014
Using Traffic Microsimulation oSxaTI=
30 to Assess Deployment XFETP—S&NO AZel0l& | Smith, S., B
Strategies for the Connected | < 4] /\fA el Rl e Razo, M.
Vehicle Safety Pilot e=N==

oETEY S

104



TISZRARISA Ol TPk Thet 2 Al Zojer 7= D |

Microsimulation—based

Annual
Conference of the

. P Olia, A., Canadian Society
impact assessment of the| AIEF&#HXS o 20
33 Vehicle-to-vehicle (vaV) | xizr | MEEOLS | Genders, | for Civil
system for work zone = N ATAE z=27)e | W, Razavi, |Engineering 2013:
safety e=n== S.N. Know—-How -
Savoir—Faire,
CSCE 2013
Processes, procedures,
and tools for performing o xaTIE 20th Intelligent
34 structured qualification ﬂg—f;ﬂo AlZ2dol& gﬁﬁgﬁ '\fj Transport Systems
and certification testing EMMC’AE“ T Roebugk R World Congress,
of connected vehicle e=== P ITS 2013
devices
The evolution of P \1t
connected vehicle NEFHTS o -
35 technology: From smart = Aljggglar 'S\I%I% -
drivers to smart cars to...| SA&AIAE - T
self—driving cars
) 2010 International
A study of developing AsFdXS | DISAO Seo. H.-R Conference on
36 unmanned vehicle NI ANEZ Lee T.-v | Electronics and
middleware using OIS90 AIE | AIZdI0IE Shin. D.-R. Information
simulator B g b= » ~+ " 1Engineering, ICEIE
2010
Analyzing the impact of Zhang, G | internatonal
Sl otm |  false-Accident cyber HUEISIH | AFOIH] 22| Michael | Conference on
37 attacks on traffic flow | =] orx Ao =01
stability in connected S& 8 E | A=dI0lE | Walton, C., Connected
vehicle environment Jiang, X.. Vehicles and
Singh, A. |Expo, ICCVE 2013
. . n . .
A simulation study of JHulgE NDlegh P Jiang, T., 4th International
38 connected vehicle ﬂahgl S Al Hleoj ol Xu, X., Pu, | Conference on
systems using named Saral E_,\Tﬁc L., Hu, Y., |Cloud Computing,
data networking e O‘H_lﬁl__‘_ Qiu, Z. CloudComp 2013
) Pereira 27th Annual ACM
An integrated architecture | Xt = Al2a0] 4 JLFE. Symposium on
39 for autonomous vehicles | A& FaI= Eﬂﬂ ~ | Rossetti Applied
simulation A Eeol& < ’ Computing, SAC
R.J.F. 5019
O AIAE
Development of i %T_Q; Z$SQQ'XL"
40 experimental equipment | AtEXt = ﬂo?cg,m Zhana. G _
for autonomous vehicle AE PRI 9, %o
AE Q.
He, W., 2012 15th
A scaled—down traffic OILI O] K Chen, G., | International IEEE
system based on = EELD Tang, S., Li,| Conference on
41 autonomous vehicles: A /\IC’H‘IDOI/\“ Eg—ratog D., Guo, M., Intelligent
new experimental system = = OIEEFO/\E'C;H Zhang, T., Transportation
for ITS research <= =% llia, P, Jin,| Systems, ITSC
o) 8o F. 2012
-5 2012 3rd
Research on the method Cg‘g?é?:rt]?gaén
for intelligent autonomous I IhAH Applied
42 vehicle to distinguish the AI%H'I:E)IH EEHE'OEW Yang, N. Mechanics and
road in virtual traffic = L Mechanical
environment Engineering,
ICAMME 2012
108 S uswude




(o o)

O fFHe F&7|Fel 93t FI7tuSA|2=H &FS 913 7iss)dttoe] opd it
32 B3 & 75 A7A g Ags AP Jon, njIFe JRELF
Connected Vehicle®} #-&F3P & stUZ Fe F7|AFA G| o5t A-&F3P =}

F3 R&DE 5B AE

AEF 7N e “R&DU R/ TS >GF/AEe 2, AEF3AE
ko] R&D AIZRREE o3t T2 MAE AX HF A8t I7AE ¢F 10do] 223}

r

™, AZXGA hiE “R&D-HE @A )5

3TA Agrye 20201, 5UA AAAEFTHL 2030 HAER 3FAL glor, <
A%, AEES B olye, ASeFTIEe] WA ASS AT HE 45 2
7teTA S 5= R AV olal AEHR] AFE Tk Ad8EE il
m=-fFHe] B AEFR7E =9 wEt AAA 1 Y (e-Safety), S/W AEA,
Cyber-Security(e-Security), Human Factor #°F2] ¢HA EA7F e Aoz
Esta lom #FHste] ASALATIE, A Thol=a AEe 3 A A

o2 ¥y

geb] ALFAAEA FEHE AT ASFY BAIEe 53 Ay B
of A&FYAEAY T8 7142 AAAAA LY L pzEdole] N4, Abolw
Boto] g oAy L AH 8ko] B AFIE FRS, Y 2L B wAsA
E s e84, AR 9 ane 0@ 87 A7t Be

A FEvete] AsA FdvIERokE JX* AP“‘%JO AL ZE Hopr}
AZlar il 80% WIRFS] VledE RFdtal o AEFPAEE T|ES 77.5%
FEOZ & AATL v  AFelEE, au}am Z2HREAE S R
A o1 F&stE Hal Qg AsFPAEA HrhrlesNde] Alad

A H SAALZAE T4HoZ A dAY dHAH HSE A ZFS 3
o Ax oA dAste et 4 2 3 ALES dius FAAES F1EH]
A Hrrlee fle A¥oln=E, AxRdXe A&FPAsate] Fa 9@ 1 <t
Z2gel it g Ao] wigs]ojol 3}

-
X
offt
U
=2 ox X0

106



' e e T e

= X

(=] =]

XIS UXISA 28 WD I

ANl glong A&7 7]

3

Dy

HE 2853
U MO PY

L

olo] o

L
T

=3}

O AEA Aol A

22!

]

57k BAY WEH ALFAAERL AL A A W

-
T

i

ol T

o
-

0
ol i~
NE e
PH R

o |

Il
24 #4 7

sl
HJ

K

Y
il

=K

3

0O =

st 7}

7F iAo =

3

Dy

o
o =

- 393 BSlNE ALFARNEAL 9 4

7Vshe 7]

3

A2

°]-8-3}]

]

T7F 7HE wol

an!

ol

4

=K

O F AlEFEA O

Ay

37141229 7]

I

- geow

N o

F=4 o

J]

e Aol

107



J T (Level 3 ~ Level

CEECE RIS

]
&

B A A7 0]

&

T

-

gl © =

ﬂg © w T m_

- X N o A N

e o T H o
o#n o

]1_ —_— .E
N N 2 N o "o
(- M A w o M
ofp o o) ™ W o
ool Mmﬁ | W o O
5 o
Moo ] - o o

X A
ELE ez
- X T s
0 To —

Mo T o
T o . T 70
¥ AE W _

&= T T )
HORD w7
ﬁ_ DTS TR EE °
G g e ¥ o BO gjo K
Ao TR %
om0 T Jo
C_O E:l M 7.A a HlJl X ﬂ
T Mﬂ B E E_u 1__/l i° Lt

0
weEd Toam X

Tk oA x5
Ef 1&: e ras ZT o = _.oT
s P! ? o X e HX

L S S
T rHT g E W X

! o O

108

H webs, AeFR A

©

auife}
=]
KA
SEARAASGTEY

EuF
—
i Y

=
=




XIS UXISA Oy WD IS i X &% YRIE 7= SDE

Aad = @708 A= 7=

1. A7 A=

5 5 ALY F 34% FEOE 2%
e dold, 05 ol 2a FAA IRaBLE ATAWIE 124 G

O vt = d7/delE ‘08d R 13 3@7A] AP HF 11.4% =7}3teE whd, =
EnFiof 04 Eule] F7HES oo v A Rt wEl v F AT
) gid] T ERS o A/l vlE2 ‘08 ol A FAY

L= I

= )

593,009
- - ﬂE{nI = ZeREP0F =S 554 501
488 904
A58, 548
379,285
344 98
313014
5%
e N o 5% A%
= T A0 | 4% 3%
e - <} -
a. %? 13 6599 18.639 20,697 21007 21010 20,141
" m— - I - I i I l
20073 200848 20098 20102 201144 2012 20131
<08 2-52> oiTY RENEL0F S ALY L 2L} E APl HE =0l
2 2ENSHEI|EXEA(2015.9) 1201838 =EWNSE20F HRMLESEAL 2UENA

O 13d FENFEOF A7/NLHY AYs AHEd, NkAde] 68%, FH 2L F
FTAYD HFo] 32%E KoM FEuFFoF A/)Eule NAd HFE 9
et F AFEE] RAY BlF e ¥ Ao 2 JEhd

Ok AR AR S
3 AINEH] TRRIE B

o

= 23
5
i 1 o Q

R

HHEIH SSAE PIZERE 2AF A

<8 2-53> 13 = ELNSE0F H02H & R2lliet S HEE HIS Hlw

g 2 ELNSHEIIs AEH(2015.9) T2013E 2 EWSE0F S

ut

BSAMN ZUEIAM,

:

3
SAUTST
ti Au

a Transportation Safety

109 a S

El

thos

:F.C'.



o
X
Ho
Ho
K

-

fveel

K
8
T

)

0 FEMEFRF VALY ATAHE T F7}5}

—_—

0

N
)
~
o
;!

ol
Nlo

o] 13% = e}, FAE A7

A A 2

21% = YeER

et

30

o

20124 20134

20114

20104

o

%

A A5 7F AP H

T Z2SF

o

110

= p
KAl
N

Infrastructors and Trans

EU¥F
oyt

=
=

)



TIEFRAKISA R TPk i 2 e DRy 72 Dy ]

O
R
o
N
Og{:’?
N
Ny
=

o

)
=2
>
=
ofo

H3S B HrpAue 714
StRohe GAS ®Hfgo] diFiEolH, dAtiAls At}
A

<HE 2-32> ADAS T2 &H|l 28 SE(ZU)

HriEH HEAE AR
oz Sz o {Dford) ABDynamics CEWETRON
ar o DR RT-Range :tes;r; Reb Ersﬁl-’::m;\;oa- ﬁ:e;t:ctb g Path f:!»:m';n D:ﬂvasjz;FTa DE\I:;,E:Q'
ADD 1
AFF i 1 1 1 1 1 1 1
Daswoo Bus 1
Earth & Geography Information Technology 1 1
ETR 1 1
G Korea 3 1 1 3 1
Hankack Tirs 3 1 1 1
Hyundai Mobis 12 5 € 4 1 1 1 4
Hyundal Motor Company 2 73 3 10 4 3 1 5
Hyundai Rotem Company 1 I
Incustrisl Messurement Solutions Piy L1td 53
KATRD 1 3 1 1
KERI 1
Kiz Motor Corporstion 3 1 . 1 1 3
Koolkmi ity 1
forsa Automotive Technology Institute 2 2
Korza Delphi Automotive Systems Corporation 1
LG Electronics 1
LEKtron
Mando 10 3 4 4 i i
Newen Tire 1 1 1 I i
NHN Corporation E
Public Procurement Senvice 1
Renault Samsung Motors Co Lid 2 1 1
Rosdtzch 2z
Seoul Nationsl University 2
Tsts Daswoo Commerdial Vehice Co'itd 1
Yeungnam University 1 1
18R 1

- Y SAAALZA B ASFYTIE ATl AHEEHE e AlEdHA E
(Tool)OJ Prescan(TASS International)®] =] AM&-A} AR-S B A|ZpALel FEAL

& st HZ AAAAY dFQ 2HH L JHgE A A LGAA A
A2} 5 IT 3AF 283 e B2 gkl AL S AS & T U=
- (719) ddiAEAL, dUEH|E, wE, LGHAL, KATECH(ARS A3 A79),

HARAHEY BE F)

. (W) AR, T, A A EHE7]EQ(DGIST), 4, S wEo), 3oy

1 I'S us2isy



—

0

B/

o|J

ZE

881

%
20134

-

e
201244

562,601

72

131

4%
., .
|19.55%|
201144

531,

24

=

3%
e .
,16,533
20104

5001

466,824

16,927
20004

— . .

436,228

20084

421,549

20074

16951 2.2 08d °o]F I ENL

>
KE
0
.

<8 2-55>

sl
)

0
i)

n
Al

_l_l
3
)
KH
[mx T
o | 3l Kq o)
n| = - W
1]} 1 < n
z) Ki | K <) | 3] LR I Y
| S B L PR VI Y
0| s eIl lal ®w
12 S || e = | X
| o >l | 3 M._ < IS
< | U - ol | 3
— == | W |
= [mm} _J_l .A|_ ~ o~
_,rL " m\_ =_._o - .._A||_ ok
o | KI | = | ok
R R R L I R
W | pil W~ |®|T| W |
= ]
3|65z |8|8|5|3|H
E
g ol
ERES
el - Iz —
— | = O = ol 0 =
PAR=RRT = = | A 2
D N B w "< X
M~
I
i0J
!
< p < <
~ 4 £
I+ Bl X
x XJ oK
ok

112




TISURISA} ORI TP T 2 A= Zoperd 75 A |

Uo
w
[as
o
W
ac
ac
o
a
N
GRNEN = I
~~ ~ [+ t+
RSk EUNY @%@mﬁ iy +
S| 2 oo A W = & 8l
| ¢ 2% m D =K = CK0 4 | 5 & 3
| =’ ) Jo %0 Smm | 5TER z il 2 s
®| =5 50 70 J0 Yan | Menlds | o < TE W
il H | AWM X o< mﬁ_ gz | o =z | ¥ S i
4 = = =~ 0.
AN & T s | Zwm | MW A @z | 3 <
wowm | ¥t | ® & W RER g g | W R g
ha ! — — =
W= | ROEE | RS Lo | RRZX R 7 # 2 @ wiEne e
~ o0 L B B B - e =R R TR R| & | 8HF |
o TH | R W | o Ve | BN s | U b S S -
Yem | Rrs| S | 2 was | Owmsrm | K|S DR X
how o= | oW | o | wag w2TE || = Sl il
T.A__.A:mo 55 | 5% | S0 ETNOW_M WO T AT UL |0 ao._m RIRRR | K
« o o . . D ) K < =K < Ko 10 _L_Au_uIM Kl _v_._@@ izl z
hd hd L . ] 3 . . . O_N_ = O_ﬂ_ O_ﬂ_ O_H_
@ 0d T
= ol i [} E
Al 0 3 Bl rk | oy o
» ] W 8 = 5 | 4 ol i
4 2= = o ol W )
4 ol o) n @ |55 B i
o2 a I+ ] s | gl | " T il
= W x ~ o a | as| o i =
= i 4o = TR I o
i) = | @ E pr
— i) i
¢_= U_ _m_wo il0J
~ K
N 31 o )
= o WO = =
A 0 0 =¥
R op ™

™



e o 3 2 oY S
SK 2= |- A0I2R9 HSDPA(DASISIAE)UA SA M2
KTw-k) EFFEIHDEE Ei;f’;%’ﬂﬂ%i AR} LIS A AR
A 90122 AE U M2 2 B0
TAGOIE - 20122 AE EH N 2 B
KT . 90|22 A8 AHIA HZ
- SKT . 90|22 A8 AHIA HZ
AMSDS |+ IR DSRC JIXIR ¥ T M4
QHOIEZUA |+ ETC ©H2I] 2 JIXI= Ma
gB2X |- Wifi 28
32901 - WiFi 28
IMPEEEA |- WiFi 28
D01y . IEEEB02.11a & JI5H WAVE @S
ANEIT |- 3 Ao M
ol L | 3z Aol M
LG Olcel |- X2 oIy M
A NRD B3 |- RF 23 WX
RFID Z2|0t « RFID £84d, AOGEEID, UAA
QLAY |- HAEA, SHAEA, LBS, SDHESAHA
WEA|  BUKEX - DHMEA A A S
SROIOIHIY |- SIS A ZHE ABOIT
HUNT | DICHMAIE . GIS/RUNE, WHINOIE S

IEDSE Y
O ;5% Kﬁ\ﬁ 114



TISANISK O WDk T 2 = B 1= DR I
0 ARAEA BRA A e 8
<E 2-35> HUXASX HEX HAFANY I S&
- A 2 FQLIZ19
o OIFR20 VSI\/I LDWS, PGS, &gt At2 XICH Jtoiiet, DIS & =&
5| Il, AFLS, , J X0l ASCC, EPB, LDWS, AFS, AVM S8, NE}
;|OF HIof SPAS —?—E'E(ﬁmii& Jleh EHYIElA AHIA) S 2 B
= - « K90l ASCC, =&Y ZBAIAE(BSD+LCA), LDWS, HXAIH=IH
NS | (shift By Wire), THEE S8 HIOAIAE, VSM, AVM, UVO(ADIE =
_ JIgE HI0ElA AHIA), HUD, ({HEIE ELEDGICS T S8 UM =
28 X A
siz2gM | 2 H 201 ESC, LDWS BAS, HSA, EPB, AFLS S22, A&X0 ALIE
= ZOoz Chakst HEIDICIH AMHIAS S30F JIsdt O0olg3a 2t =
LMY |« SM70 S AHIOIKI ADFE 00184, AFLS, AFS, AVM, &a2=28w
INE=PN; I, HSA, &4 s & 0IAIX AIE, 3D HSE S22 2 =
« SPAS, SCC, BSDE =2Ul &= A& HEoIF 2O [=0°l 0l
O, =St N & 25 HA Jl==2 24506810 ESC, EPSS M
oL ANE8E Jl= g =
« CAMERA Jl= DB LKAS 24 0800 S=30 & 28 85
AAED V2X Dl WY =
HNEES
oA Kl « EPS, ADIE Y2 HIZESHO SCC, LDWS, PAS, AVM D=2 e
SO ot0d 2Fab S0l LKAS, DSM, SPAS, V2VEIZAIAE S2 g =
2HIA |« AUNTE S HE J2M, NVS, FFAP, LDWS, BSD, HUDE it
SO0IH XHMIO HMI D= S2 g 3
oA « AFLSE 2FANSH HE /2, NVS, LDWS, BSD, HUD €2 Mg =
¢« XUHE CIEHOIHE AAEEZ 2AASIH =2 2HEILHAH 3
x4 S0 U2 ADIEEZ EE0IH g FAMUHY AR FHAPS,
LGEA | Lpie=g =ax 78 =0 Jiss 9F ZHE Jjpo HZE 4
TEQNHE WY =
T A - SIUHAS XIS M HA0IA ADIEDL, HIEHZIAA 300 20r0l XH2F
IESEFSN; 2 AAE BIEX JHYS 28t H JASH EBHER PCe ANEEO]
AHsez Hiclse siAsx EREA0 ME/XE S
K |« ADIEZS2 X2 XM AHIA, QHEE0H AHIA, 20HY ABIA,
= AEIHIQIHE AHIADL Jtsst 2 dgiiE Al MIVE WY =
U2 2ENSE (2013.6) 2013 ZEWE R&D SEZAL T2WE 22, 33page
19) VSM (Vehicle Stability Management VDC, EPB, SCC, PSB }&F £3 Alo] A48,
ASCC(Advanced ACC), UVO(Your ice),
BAS(Brake Assist System),
HSA(Hill Start Assist, BAFZ D& W),
AVNT(Audio, Video, Navigation, Telematics E3HE]n|T]o] x| 2El),
NVS(Night Vision System),
FFAP(Force Feedback Accelerator Pedal),
MIV(Mobile in Vehicle)
115 S usatsH



O $yvEt F AFNEHE (08dFE 13E7HA AT 114% SUHEE v, =
ERFEoF A7/NERe S7HE2 oldl wAA Zsi, -2yt & AN
g FERFEE AFEE vFe 08 ol T FAY

=

- 139 FENFECE AgUhEne] A AyET, wzkzgde] 68%, HH %

= =
AL HIFol RN%E, FEIFEF VD] ApsEus $EI] Sk

(L ol
rd ol

A5 9 FFAL NFS Bashs FAY

0 WEWIVTT ABAAVATLE FHOL A5 FEATY, DollopER,
Az, ALRFR(ASE AFR TATAHE), ETRI(AFAAE A7)
SolA A5 A

%, FEQAAR7L, QA AxAT FRekidY A
@

- IR FAG Bl #d AT e¥e EAskal e ik E
HFEAAS AUY 28 2 U+

A3 &83ta, A&FPxte] VaXo| tiulste] 4 #™
baffe]

ol

16,951 0.2 ‘08 ©o]% wEwFFEof AFs|ukel
TR ek olyet A !

O W&ty FENERIL FA 7L Hol o]EA A& 20209 39A 9 AE&FHPA
2 g8 2 g EFYPATA Ve s ATS dEMe SENSE

#
ok AN B FF/Iwe FAZolw HFHA T2 8 Ado] BFHY

Ny
=
M
r o
1
12
>
o
i_lll
4
A
ks

%2

- WA ASFAAER AR BANEAE 2L AES AT A8 T4 2 A
FUY GEo] AFEH, 712 AEA el ICT71%0] AFA A2e Aeriele] A4
FYAFAE AT S AR A PP WES P/HA BHAM ATAR

ksl

=mE ER
Q ;5% Kﬁ\ﬁ% 116



NSNSk 0 Wb lE g X &= WS = diDE

A5E T £4 2%

o A7 74%0 4% FEZ EAL AZRE A 47149 AwAS Y5
e

T, d E1 A&FPAE 2] FE3E Yl R&D-AG3H, A= AGH] 52
58 A&FPIAEa 7IEMES A3 A9 =88 A3skal e
O Oloﬂ w2t ASFPAFEe] FAAS ASE 7] Y3 Hrlr)eo] ks ATH
Ao, 3t s 74 A3 AFyoq Ho SAHAAAGA ~H = A& F3Y
71%91 AR 7I7t 7hssteE 3H7] A8l #UEAE 2A4S FX1 T

O EF, =7PE A hA-Ao] gt anx B4 Fulol wE ALFPAEA
2 AWE =S} BE AE-Au 2 A Fo] FA ZUhEa Y s
FRE2 A48 AFe 20d0F dAEH AR A9 T AFEEE WS wE

Ao o4

&
of
r o
=
>
[>
i)
o
2
o
o
to
i
A
=
N
=
0]
(e
R

o]-&3t7] A= FF 2d «1 AeFPAE2 Y GRS A3 HI1)

ol WEA 27HM, BAH RAALTFYAEAL e BUHCZ 20304 of
Fo) 71537 WEo] R&D 2 483 ] wry 27)H BN AAH o) n
WA 22l Hefo] B

25
T3 AR o] 1”%1 A, Al él s
z:;l_ Zd

A% 21 AW L BeAE HYS FE ITHSAAS
A= ol thgstel A&H B F 5 Qv 2ATH ¥ FP/AYg] BaF

O ASFYAEANY ARARFS AT Fo AY Pojzt FU L nALA, F
Ane, A&7, $AA4 F44, FAYRAE FAT 5 Y HPEA TF
2 A&FAATA A AolMRe AT FRFF} %A B}
5@ BeAEY THo WA A0E EAY

O A-gaptgel AAsh= =7k BAY wen A&FAASATE THA e AREA W
g5 sy, o] iES FEFCEN #H Vs AT 287 flerE
= o

ZAZIE 97 B

17 S usgied



Sy

O 2020 397 o AEFIAEA FE3 B FF AT Ve
= AFS AsiMe g4 A
FAAEA R Hrled % ASS AT AR

(¢} =
3ol AFHY, 37159 BHAN ATAL Qxe} PHo] BaG

2. 7Y 4=

(0 NN&xs] d=2A A3}

O 7leEd dszAks 4718 AREARE 7htkes AEFTIed] ‘D 7leEd A7l A5
— @IE= A7l wE FrPledd A3 T Y2EE - O 72 oA R ==

— @ F8 oK) IS HAE AREY — 6 ED TN Ay o FAH

sto] =9l Aoz AdH= Level 39 sigste AEFH 7=

5
T =
& A%Gee AT AETA B 71%(Valet Parking)?h 1& o] 855
= AFAAEERY FYPA Y 7] (Highway Traffic Jam Chauffeur, Highway

Chauffeue)o] FH2 o2 =08 ZoZ odd

, 2025 AE 2 V)E AESFYV|sY Vel SAAE At I, =48
= o=z

Jlz £2 AlJl o=
24|
Level 3 Level 4
EP0SS Traffic Jam Chauffeur(20) Highway Autopilot('25)
(2015) Highway Chauffeur('22) City Driving('30)
Valet Parking('24)
ERTRAC Traffic Jam Chauffeur('18) Parking Pilot("20)
(2015) Highway Chauffeur('19) Highway Autopilot('24)
Urban & Suburban Pilot('24)
OICA Highway Traff. Jam Valet Parking
(2015) Highway System Highway System
BCG Autonomous Valet Parking('17)
(2015) Traff. Jam Autopilot('17) Urban Autopilot('22)
Highway Autopilot('18)
HS Traff. Jam Autopilot('20)
(2014) Highway Autopilot ‘254 0l=
Parking Autopilot

=1ml DR
O Benr K‘\ﬁ 118



XIS UXISA Oy WD IS i X &% YRIE 7= SDE I

)
| Highway ADS (Level 2)
| Parking ADS (Level 2)

182-56> At
O 7l&eEY A71e e 3
AP AEF TeF
148 S@an,
e #d 1AY== =5 9
- AFRAE =90 wet o
Ao BRAY eaiel AFHE DAL, 5
A Qolow FR3IS Fishbone A A T4
WA el ¥4
Fall safe Az oy HoEs
Farmn "\‘ \
\ Road objects BRAART \
\-\ a;gﬂi\ guge w%%_‘ \\ SCEE LR \\_\
BT\ emee)

'q.F

9TE Sz

AERASE 7 F22TE A(RLS)— BN
_/ y i
axme gy _/ otherading ngEAAAE nEuz 7"
/ - ; J: /
opeE auyn, [ ERRER P 4
SHRHE EE ee / i /
/ 22RO A /
Fall operational | U=sz oA | Hio JE Al | [ B
<A2-57> XEFd Il = 28 WAEOIA
=)
EEDIE XL
Y \ \
\ \ \
\ \
\ s
vax w3\ =R J\,\ X
aEmy ;\ NCAP ‘%‘ =8/ AH l\
\ \ \
=2 AHI|E aagm

Shme He rgFeEPIE R
/ /
A/ wxaw o 7 % BE AR =
4
an 285 2] —J"
i _ /
Siware HE LET
<JE2-58> AExFd Jl= &2 28 2AXF0I#H
E0X|a
S nsoas
1 1 9 Korea Transportation Safety Authority



NI

23

107§ ¢} olsr7k

2R 2ARI(
Ao FHet
T

=
c:—|
I

S, BIFEA A Y

AZh
(=] P
=

Cyst

N S S

==
sy

AP Ae| 3 2ke

RIZEH Ot 77| E(E

HH=

=

] ]

=R AL 24

=

<d8g2-59> Xt=

0 F8 ol4pAbael ojat 9 gE Al 24

O AgFYr|Es =YY #AAHA F
2 Sfe] Haxe] Abgl &

Am|

/\-1 2= Eg

Fa olfAE el 9% AAE Ao

3k

i)

eSafety

g
b

DVI. STE Slx|EE Y
S X XY 2l {Override)

mé@ﬁé_é—i—gn R
(Track test & simulation)

I

HEERIE|E E2nEY,
H=HH S)
(At Z7| SHA), 22

Aol
=] EE

el==tof Chst 257|F
(Sl FEH =284 5)

{ eSecurity, Privacy

C oo O @ iico © O

AfSlE ol ol =5
(H] &, ethic &)
steist x|®

©HA =g, A

exRtmg==

Driver license

a R

== 5]

<E2-60> AE=F

02
i
¥,

>

)

Jx

AL

] S R e o PR Yok IR ol

Minary o Lol
Infrastructuro.

@ Transport agmsmmxi ]

120



TISZRARISA Ol TPk Thet 2 Al Zojer 7= D |

* ERTRAC(The European Road Transport Research Advisory Council) : Automated Driving Roadmap(2015)

* EPoSS(European Technology Platform on Smart Systems Integration) : European Roadmap Smart Systems
for Automated Driving(2015)

* [HS Automotive : Emerging Technologies — Autonomous Cars — Not if, but when(2014)
* Rand, Autonomous Vehicle Technology — A Guide for Policymakers(2014)
* CMU(Carnegie Mellon University.) : Autonomous Car Policy Report(2014)
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- Level 3(SAE Level) |4 A-&587|&

TH d=

- 2020 A$=E Traffic Jam AP 7|55 A|4SE Highway AP % Parking AP 7]

o] EAE Aew MY

- 202515 ¥ Human driving 255
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12 e

=957] AT RoT AREIFF3
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Level 4 71&0] HagF Ao

- 20309S MFZ Human driving ZE7} §1& Level 5 7|&°] Hig Mo =
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IHS Automotive’s expected technology scenario for self-driving cars

Expected trands Forecast scenarlo
L3 5DC Auto-pliot (AF) mode will lower accldent rates Deployment by 2020

Wi show tha value of SDC

L4 5DC & HDC Human Criving Mode (HDC) mods will be
raculrad untll tachnalogy Is preven
Further lowers accldant rats

L& SDC Orlly Expanded market potantial

No car driving HM| needad

Lowers cost & complexity
VX V2X part of self-driving cars

Wil Improve SDC safsty

<8 2-62> IHS Automotive XIEZF

- Qxet AAVIE AR, ALESS, FEAAL 2 uFAEe A 1A
ZlEe AA o] eFoln, YRR Qe E,

=9 2 V2X)9] Aol 87H(2016~2018d o] F HF M

- A&F3Y 7% : Traffic Jam AP, Highway AP, Parking AP9} 22 7|&
2 “l"T_f_‘)‘iL_:‘ oln] A3} HAAY, 2017~2018‘5_(Level 2~3 4

283t Aoz A%

Trafflc Jam AP first

Higriway AP & parking AP next

Deploymant by 2025

First In luxury cars

First In USA-WE-Japan-Korea

Deploymant by 2030

Expands market size

First avaliable as high-end cars

Likaly to hasten take-up rats of salf-driving cars
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Functions to be automated

Function
Followlng

Stay [n lane
Object detaction
Read slgns
Eraking

Swltch lane
Know posltion
Navigata

Obey trafiic laws
AP Traffle Jam
AP Highway
AP: Parking
Self-driving
Self-driving only

Autonomy needed

Speed control: Fixed  Varlable
Staerling within lane

Detect pedestrian & other objects
Spot, senze & recognize slgns
Sanse & recogrize when o brake
Stearing 1o ancther lana

Always senga accurate position
Datarming driving routes

Driva according to traffic laws
Follow traffic flow at all speads
Drlve, pass at highway spesds

Find parking, park & refrleve

Al driving functlong; Plus driver mode
All driving functlons; No driver moda

<08 2-63> IHS Automotive(2014) Xt&=

Avallabllity

ACC: 1935

LKA: 2001

PDS: 2010

TSR: 2008

Multlple systems: 2003
Expected 2016
Expactad by 2018
Expectad by 2018
Expected by 2018
TdA 2013

Expsctad by 2017
Expectad by 2018
Expected by 2025
Expacted befors 2030

OI

M eepel

Hat

(g

QA=

O A A A5 2H3 A4 ¥ 3] (OICA;Organisation Internationale des Constructeurs d’ Automobiles)

A&F7E =Y 5(2015)
o - -
- AFAL] AEF8 Aul2 7] A7) o S(SAE Level 7 71%F)
{ Urban & J Robot J
rural roads Tani
FE7| :
AeFdre
N Urban & Highway
rurzal roads System
24/ TH Highway Valet i
P System Parking
1A i
itgFE
New
ADAS Jl=
.
o7 | 63 il
S Warning = Partial Conditional High Full
HE—E Zigd=o Only AssistOnly | o tomation | Automation | Automation | Automation
et o} &t
(SAE 7|%) oS 1 &

@ Low velocity in structured environment | High velocity in structured environment Unstructured erwironment]

<J8 2-64> NAHIRSIISEES(0ICA) MHEFdIz &2 WH=(2015)



A&F Qa7)Ed |FHE Level 0~1
Level 2 F¢ AHdfA]7]1%(Single lane

Traffic Jam AP= 20174, AWM 7S 23}

Boston Consulting Group®] A&F3) 7<=

AEFYP L ] 93 7|E& 8 rd] wE LT

=9

o] Z(2015)

R

7 =Y A7) dF

T 7leed v AR =9d5oiH,
highway) 20161, Valet parking %

3= Highway APE 20183, A7 0

A AHEE 7] 918 Urban APE 2022'd ¥4k A7

ERAS OF SAFETY TECHNOLOGY

Safety/Convenience ADAS Partially Autonomous Autonomous
(1950-2000) (2000-present) (2016-2025) (2025+)
Crulse Seatbelt Alrbags  Electronic Night Surroundview  Drowsiness Single  Autonomous  Highway Urban
control  remindars 1973 stability vislon systams alart lang valatparking  autopliat autopliat
1958 1970s contral 2000 2007 2010 highway 2017 withlane 2022
1983 2016 changing
i Rear Adaptive front lights Trafficm 2008
R camera Taowd Lane 2008 autopilst
systam 2002 collision  departure 2017
on waming’ warning/ Automatic parking
Parkassist  assist lane keep 2006
2002 2003/ asslst
2008 2005/2014 piing spot detection
2006
. = = A >
<8 2-65> Boston Consulting Group MHEF#JI= &2 01=(2015)

7E £ dZ(2015)

* Level &5/ 7|& : SAE

=4 7k AEFd Ve

EPoSS(European Technology Platform on Smart Systems Integration) At

&5

TEEE 7Hke] A8 Vg FRFHo R Yeo] MHE wh(level 2—Level 3—Level 4)

7NZ71E FiA dzert FRE ax(Level 4)2

&8 7

GAZ vutZ FY(Level 3 T A=h

\ Level5
Driving :
¥ =
= 4
P ” = tighway
4 S § A, Autopilot
Valet
Ce
\‘- Highway
‘-\“ TrafficJam Chauffeur
k Chauffeur a3
ACC + Emergency
.
. Driving
. Level 3 Velocity
Level 2 ——
<8 2-66> EP0SS e8Iz £2 01Z(2015)
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O ERTRAC(European Road Transport Research Advisory Council) A& F3)7]<
=9 ¢ Z(2015)
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- Automated parking assist 7]%

_ 7= 2015 2016 2017 2018 2019 2020 2022 2024 2026 2028 2030

Level5
Full
Automation

Leveld
High
Automation

Level3
Conditional

Level2
Partial
Automation

Levell
Driver
Assistance

Level0
Driver Assi

& ADAS beyond
human Capability to
act

<8 2-67> ERTRAC AMEFEIIE T2 0Z(2015)

T ETO T - I - = 0 = -

Level5 == Automated taxi
Full -
Automated

Cybercars :
last mile taxi bus/PRT

Automated bus/PRT Automated bus/PRT in mixed traffic
in segregated lane in dedicated lane

Cybercars Last mile
taxi in low speed

Leveld
High
Automation

Level3
Conditional

Level2
Partial
Automation

Levell
Driver
Assistance

Levelo
Driver Assistance

& ADAS
human Capability to
act

<8 2-68> ERTRAC AEF&J|= T 0l=(Urban Environment)
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O 39 - 9 ARAE A827)E =9 A% 24

(@)

Level 7= 2015 2016 2017 2018 2019 2020 2022 2024 2026 [ 2028 l 2030
\ I
I‘EFVEI’IIS Fully automated:
Z e Private vehicle
\ [
way autopilot ‘
Leveld mgudlng nghway
High voy
Automation | Parking Garage Urban and Suburban
Pilot Pilot
Cnti‘i’;!:\anal Traffic Jam Highway
L Chauffeur Chauffeur

Traffic Jam
Level2 Assistance
Partial =
Automation Park
g | Assistance

Lm_rell [Acc | S G

Driver _—
Assistance [Pa ] [ka |

Leveld LCA [ PDC |
Driver Asslstance LDW | | FCW
& ADAS brake
human Gapabil'rty to ["ABS | [Esc |
DSR

<% 2-69> ERTRAC X&F&Jl= =2 0l=(Passenger vehicle)

Level 7IE 2015 2016 2017 2018 2019 2020 2022 2024 2026 [ 2028 I 2030

Level5
Full

Fully autnmated_i
Trucks |

Leveld ‘ ‘ |

High I Truck - Tlerminal ‘ Highway pilot V\!ith |
Automation Parking ad-hoc platooning

\ [ [ |

T I
| Traffic Jam Highway
Le\{e_li l Chauffeur Chauffeur
Conditional —ti [
Automation Truck |
Level2 | Traf‘_ﬁc Jam
Partial | Assistance

platooning |

Levell Truck - C - ACC
Driver L platocning |
Assistance
LCA PDC
Leveld
Driver Asslstance LDW | | FCW
& ADAS brake
human Gapabil'rty to |["ABS | [ ESC |
DSR

<dg 2-70> ERTRAC A&=&Jl= & 0

il

(Commercial vehicle)

IHS Automotive b= ol oJatd, A AL i A &AL Level 0~1 72
7S BHista lon, 93 A2 20149 o] F Level 2 7]&S 483819,
20209S HAEE 3l Level 3 7149 A& Ao 2 AWHNHISA Level £F 71%)

Ford= Traffic/Jam Assist 7]%52] Level 3 20173 %4+ E3% A

=

Tesla ¥ Google 5 20179 AFZ Level 3 7| Ak 44

T

Ministry of Land,

A% 126
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ADAS availability and expected future systems

OEM Lo L

Audl-Volkswagen Yag Yas
BMW Yas Yes
Ford Yas Yas
General Motors Yas Yes
Nissan - [nfinitl Yas Yas
Mercades-Berz Yas Yes
Honda— Acura Yas Yas
Toyota - Lexus Yas Yes
Velvo Yes Yes
Tegla Yas Yes
Googls No Na

<2¥

0 A&7

Y7

N A

O A&F3 MHl& 7l& A1 A

L2
Yes
2014
2014+
2016+
2014+

2014+
2014+
No

L3

2020
2020
2007

2020

2016+
2017+

L4

2017+

2-71> IHS Automotive(2014) MIZAIE XtEF

Enabling systems

ACGC & LKA; TJA; 2016
TJA 2014, AutoPA 2014
AutoPA 2014; TIA 2017
ACC & LKA 2016+

ACC & LKA 2014

ACGC & LKA; TUA

ACC & LKA

ACC & LKA

TJA 2014; AutoPA 2016+
Auto-Plet for 90% of miles
Likely to licenss self-driving software

= uoe |

<H 2-37> NEFE MHIA AZE (S BHOHH)
= 2015 2020 2025 2030 2035
Adaptive Speed Control 4.43 41.5 93.9 111.4 124.0
Automatic Emergency Braking 2.45 53.9 100.8 112.3 124.5
Automatic Lane Maintain 0.37 22.8 82.0 113.6 125.5
Freeway Driving Mode 0.02 9.7 68.5 105.6 119.5
Traffic Jam Mode 0.23 33.1 92.5 108.2 121.2
Autonomous Parking System 0.02 111 66.4 95.4 110.8
Self-Driving Mode 0 1.4 27.4 76.8 109.0
Autonomous Driving 0 0.01 4.8 471 95.4
(ZH™ : Autonomous Vehicles, Navigant Research, Q3 2013)
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O AgFA L Sgol tF T AFRF B AL A Jshd thg
9} 7o) Level 0~20] ol2= £zl 2 7127 Level 2~3 o]Atdl] slwals
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aOmmmOn
[ Adaptive Speed Control &2 ] [ Autorretic Emergency Braking &2 ]
(million LSD) (million USD)
" . ;
1244 W 1245
120 | 1.5 120 | 112.3
100 | 100 |
80 | ]
& | & | :
Wi / 18 1% +21
o0 | ¥ 4 |
2 i
44, B 4 5
0 _ﬁ i . 0| - ]
20156 2020E 025E 2015E 2020E 225E 2035E
[ Automatic Lane Maintain 7‘._1%! ] [ Freeway Driving Mode ﬁ'?:!]
(million USD) (million USD)
140 . 140
e 1195
120 120
100 100 4
80 80 |
4 & 4 +55
40 40
20 a0 |
1 09"
0 : : . . 0
2015E 2020E 20256 2030E 2035E 2015E
[ Traffic Jam Mode 2t ] [Automws Parklng &/stem 1”*1
(million USD) (million USD)
140 120 - 108
1212
120 100
100 .
Bﬂ i
80
80 |
60
m 369%y 40 sﬁl%y
2 2 ,/ 111
.- ﬂ_o—"
0 . 0 :
015 2 2015E 2020E 2025

Q SELUFE L\fz\%
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TE8XISK O WP i & 45T TR =5 DR I
[ Self-Driving Mode 2] [ Autonomous Driving X424 ]
(million USD) (million USD)
By
100 4 100 95.4
758"
8 0
@ _CAGR 8 1 A
+ 82.3%yoy _~"CAGR
4 074 49 - +88.1%yoy
2 - . 20
> 14 =~ {0 "
; Z
2015E 2020E 2025E 2030F 2DI5E 2)15E 2020E 2025 2030E NHE
<& 2-72> Navigant research(2014) XANEF8 QAJ|s= MY

<E 2-38> ANE=I|= Leveld J==

HRA(IHS

2014 & BCG 2015 & ERTRAC)

SENXRAI|E (Level 0~2)

NEFdI=

e I K| XI & &t A DE EXCH (Level 2~3)
IOl CIAZL0] = & | AT A4 Ol 2& osie o/ T = | ex ooy oxTiol ol
Aol | 2 me H HZOR 2AX) | TODH 224 A2 o sz | OS5 T ESA 28 | 28 a0 SRRSO
A Ekat 310 M3 = -Te “ =
—Adaptive Cruise =Single lane highway
Control(1995) autopilot(2016~2017)
—Park assist(2002) ~Forward collision ~Autonomous valet
—Pedestrian detection(2010) | warning/assist(2006/2008) parking(2017~2018)
—Night vision(2000) —Forward collision —Autonomus emergency —Traffic jam autopilot
INE | —Rear camera(2002) warning(2003) brake(2014) (2018~2019)
9 | -Adaptive front lights(2006) | —Lane departure —Parking assist(2006) —Highway autopilot with
(o4 )| ~Surround view warning(2005) ~Lane keep assist(2014) lane change(Lvl 3,
systems(2007) —Blind spot detection(2006) | —Lane change assist(2016) 2019~2020)
—Rear cross traffic(2006) —Pedestrian avoidance —Highway autopilot with
—Drowsiness alert(2010) (2014) lane change(Lvl 4, 2023)
—Intelligent speed -Urban autopilot
adaptation(~2018) (2023)
oL /A
. BL/ABRID SHet BUABRIS e} %ﬁﬁﬂ'&;)ﬂ'a
Jlek| 20ICHEDH2) 0ICHEREHR) -
jl A _LL“0|X‘| Xak I'.I-/\-le-ﬂ a}o“:} EI.O|E|.
= | HQ|M0IX(Night vision) oo e GPS/ZYRIE
ESSIAS FSUHIA e
ES AN
304 S| Azd A
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2. AEFY BEVE H/MAE A3 L AW
[] ADAS 2 A& H7F A= #Ag

O NCAP(New Car Assessment Program)

=3 fHe] NCAP Alxv 7]&9 F5¢(Passive safety) EoFollA &<
(Active safety) +oF2 FAl FAol &AL o, FHT Level 0~1 79 A&

() N
PI=1

T aa7ledd W H7HAI=E} AdstE o) rkar

2014

ESC required

Rearview video systems
recommended

201

Added side pole testing,
different sized dummies,
collecting more crash data,
Qverall Vehicle Score

2007
Manufacturers
must place NCAP
star ratings en the
Monroney label

1997 2004
Added dynamic

testing to rating for
rollover resistance

Added testing and

rating for side impact
1979 protection
NCAP established for

frontal Impact testing

2018

Recommended features:
RVS required

Forward collisien warning,
Lane departure warning.

2001
Added rating for

program
rollover resistance
1994 based on statlc Electronic stability control
Five-star rating measurement
== system established
1980 1990 2000 2010 2020
; 1 I‘ !
l 2010 l 2020
Headform update 2m Mabile frontal
Deployable bonnets test THOR
l 2013 1 2014 1 2015 —12018
CRS2 installation chack AEB city & rear seat whiplash Front & side impact 2016 Far-side occupant
pact
Bonnet grid Flex PLI4 bumper test test update Q6 and Q103 protection
SAS SBR update AEB Interurba & LDW Upper leq test AEB VRU AEB VRU cyclists
pedestrian AEB Ph2 road
Occupant detection, departure
LKA, SAS

<Jg 2-73> Boston Consulting Group 0l= £ & NCAP M= Hl1

- ‘EuroNCAP Roadmap 2020’ oA+ ADASY A-&F87|&0 AH82E 4 A= HMI
Barz)Eol tiEk Zhol=gkele AlAlstal FEAEFH sl el &HIAA T
9] 74 €T+ 'Advanced Reward A= =9 AlE Ux

0

= Advanced Reward : Z[HTH obM7|=of sl oF Z2EE F o/Ho| O eHddE &
HetozM 7|zol tiet ofsiet 258 &tisty| flet HA
start quidelines
O] . » ® . * @
2015 2016 2017 2018 2019 2020
<8 2-74> EuroNCAP HMI JiO|EctPl 2 &M
..advanced rewards . . .. .. campaign .
2015 2016 2017 2018 2019 2020

<% 2-75> EuroNCAP Partial AD function Reward ==

O A& 71E HIHE = d3H(=)

2R iy 130
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- 7]1¥ ADAS 7|0l 3= Level 0FE UF Level 2 7|&9 A4S <F A437]
F3 NCAP 7|55 53 20173 S A3 2 /AR =0 52 o Aol A=A
[e)

AF(AGEHATA B IE AT BA)7E AW T

- d3A A =Y 27IDAI)] €F Level 2 7| (Highway Driving Assist, Traffic
Jam Assist)¥ 202035 HFE E=9]o] o= ASFAH7|E(Valet Parking) %
HAE&E=E 7|8k Level 3(Highway Autopilot, Traffic Jam Autopilot) 7]l T3l A]

£ obd A=RE A% Pzl gl AP

O 7lEEY e OHE7E * : NCAP
ring ueen (e KR E N EAEEAE A EA I ENER
TEMS e
Speed Limit Information
Rear C
Tr‘;?il“;c L?e%t ¥
Level O Intersection » -
Assist(V2i)
i 2
T " wv2v) (1)
LDW * e
(=)
BSD *
ABS/TCS @7 A3
ESC/BAS [ ]
ACC o
Level 1 AEB *
‘e o
154 *
LKA *
LCA L
fes &7 M) &
Level 2 HDA =
T/dam Assist -y
S —— = R—
Levgla e oo
R FrCEESERE
Level 4 T » -

3. AEFY Hrlvle 2=
[ A&Fh 7|4 483t degk 2o

O 919 A5HA A9 nie} Zo] A&
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" 3w | aus | aoue | 2017 | 201m | auuo | 2020 2022 | a0aa | 023 | 2024|2025 | a0 |

y8% 89 .
Level 3 RF2F4
7| U= 5.7 Level 3 A} 253 Level 4 Af &4l
-t i wble £E 2EEE
AT ot o
S RHBEY WIS E oy Wt A|ulE
R&D 24 (x| /eh/H| of 7|% Z‘_‘ﬁ Aj A T OHE Y, HlojH HE
HWHE V2X B 7|E, HAZ 0% )

o o gals ‘ALFNA HAA WS ATE ASFRNE
TaE AR AATIEd AMABER]IA - AT - ATIEH Ts el iuigk Al
FEAA, A P Al S Ash] AT vle # VX FA
Bl A WS Helds Asetr] flt Vles ddeR B S9FE
TEL FF YES 253 AT 479
<H 2-30> NS8FY Al OHFIIE Y B BIDIZ o7 20t

o= Y ohNTlE MM HI|E
Mg gh(elold, 2folct
HIM, GPS &) » gIISUE 75 ST
petea M3 J|s FHOIHA o7
L TSR Hol7|s
~ DEFHN T o IFoH
IFerd MA 7|§ » EH’S"! 4\—%!
DVI(HMI) &7 7| B | Aol ¥ oy w7
Vox SalEet M 7|z £ 4118 obohrl A
Q| =5t A X2 » AEE AT AT
APS| R 8N HHE JHH el

O T3 Level 0~2TA19 XA Y $3F 847]%(ACC, FCW, LDW, AEB %)l
3k 71EY A5 A Level 3 @AY AH&F3 COM ol 8AVIES
St HEsh7] A% Axpel ¥y B #AAUV|ES] FAHAcHE oL, AdE
2a3 Y AS o] =EHoloF &
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O A&F3 2 oFAAdE717]E R&D 33 22

2016 2017 2018 2019 2020 2021 2022 2024 2025~2030

NEFW My|27E =Y

’ P/Assistlvl 2)

S | = o2 | vgom agsitat
OICA(2015) ) (Level 3)

BCG(2015)

THS{2014) — (Lovel 4)

A= EH|

Valet Purklnq'brl 3-~4)

'

e Lcvel A \E3

Level 3 Abs 2

=Com

HELR 3 ~===—.=|
""7r7l§£hr1 3

_mEE e s TSy g1z e ZE ol 5 i
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TISZRARISA Ol TPk Thet 2 Al Zojer 7= D |

M3E AN T W FRHY

A1d AN E HFE==
1. SWOT &4

[] (Strength) =Wi= IT7]&9] =2 HaE 3 WeE 7s 48 7 oy, Bt 7=
© KNCAP A= 7|5t stoll =214 22| B7h7)s 2 E

O Iy IT7|& Bag, e 7&3S
FAAEA BrE N R Az

= =X
T o\ dole AVle H EFEs AR THsAol

0 AZE WAIEE ARely) e KNCAPS 53l i st Qpoluahdrele, A8%
M ), 717D ek B S 2E)E S weld 5 andow B8Y 5 AU

[] (Weakness) A-&F32-52t 7=
A= o v Esta, 2S5 &

R&DY o] #53

O A&FYPAExt BH AGAFTA EE NCAPY dAFH Az 2
SR ko] ta v|E3lal, Level 3042 A&53 18 e

AA7NE FAxS} 7ES A=) AT AFAzert FA

ot

O g X7t A 2HTE SAIMA 2 UEYT B HoHes FEE F s
ZleNE 2] Az

O A&7+ Absa &3 R &3S A AL B A=AH T AF 7ol
v &3tar, Hokek U A FAL EAHo R Y- AR ALAYGS 53 ALF
s BRg-gA4stE A% AAHA =Zo] olH

[ (Opportunity) 2+&F33 A-Fatel] theh =412 #4 R FoA o] FolxHA #d
A 71Ee] wtEH glon, fEusE #d § AN T A A gAE
ZHA AL Fska loy, ASF 7] kdAdd wig Bl FAE AeF
Apo] Aol gk ALl -7t ST

O FAHOE AFY AT Hg Al
AgFY AR AFLVS 7135

(WP29) mtdo] FHa =

0 old], Pt E A&FH AE3t AALH 7t S ¥ AAo] nfEHEAN ot
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O Y A&FAA AR BrhrIEo] RAGe] ASFAR A T
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79 1% BARE olRAE F st

[J (Threat) AR=TolM= 7145 AR A&Fd Aeat 4835 AT =4 A7
T 3 A ALY AFHeR FH8a glov, AEFd #Y A7eE 24,
R&D 3 FFH A77F S

O w3 f3 Fye AR 7o s AEFY ATA Frhle 3 WA
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T A A AEFH BrPIE - 98] UN ECE/WP29 39l F54]
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2. AF5F3 WFEE

O A3 AFsat 97b71e iEe =28 die] 33, 4, 713, Afe=ie 8714
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O 23 &8&& FF 71YFHESO AH)E A A&FIA FAXMRAY H7E
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o] 223
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TISZRARISA Ol TPk Thet 2 Al Zojer 7= D |

°¥3§E%% T3 71FEEWO AFHs flal ‘A did Frils s
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2 NI 238,000 80,000, 400,000 134,000 700,000 234,000 312,000 104,000 2,202,000

3 M2 650,000 217,000 2,500,000 834,000 3,000,000] 1,000,000| 3,850,000 1,284,000 13,335,000

A2 11,909,000 637,000 4,500,000 1,508,000 6,000,000 2,001,000| 5,591,000 1,865,000 24,011,000

Al 2,546,000 6,008,000 8,001,000 7,456,000 24,011,000

Axt 72 AMEE(116.6~17.1), 2XHEE("17.2~18.1), 3XHE('18.2~"19.12)

(] Al g ofit

O 1A%

<H 3-24> 1HIT AQ04t

‘16 47 ‘18 ‘19
(H32™) (oI R+ Z01 2/100)

o 2
o
i
S

MAALAR | 116,612 186,579 233,224 279,869 233,224 932,896

A2 3 81,288 195,091 276,379 357,667 325,152 1,154,289

oIAY| |HAFREXA | 54,338 76,073 97,808 119,544 119,544 412,969
2x & 40,755 57,057 73,359 81,510 81,510 293,436

a A 514,800 680,770 838,590 759,430 2,793,590

AR EHI/MZHI 420,854 725,739 1,108,286 570,239 2,825,118

SR g =] 113,825 196,285 299,750 154,228 764,088

A&l A2 DHRI =2 95,104 164,001 250,449 128,862 638,416
HAeg 119,067 205,325 313,555 161,331 799,278

a A 748,850 1,291,350| 1,972,040 1,014,660 5,026,900

28 97,350 167,880 256,370 131,910 653,510

s A 1,361,000 2,140,000 3,067,000 1,906,000| 8,474,000
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TISANISK O WDk T 2 = B 1= DR I
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<H 3-25> 2HI8 AQ0IA
(Etel:& )
o o9 ‘16 47 ‘18 ‘19
g% AES (g;) (21 RI*E0{8/100) =
ol el | 116,612 69,967 93,290 116,612 116,612| 396,481
o 2 | 81,288 81,288 130,061 146,318 97.546| 455,213
o1y | HPEX | 54,338 32,603 65,206 65,206 54,338  217.353
2 X 8 | 40,755 16,302 24,453 32,604 32,604 105,963
A 200,160| 313,010 360,740  301,100| 1,175,010
oA/ 24 58,605 109,910| 285,108 57.144| 510,767
o P E S| 15,851 29,727 77,111 15,455 138,144
= F | o DI H E T | 13,244 24,837 64,428 12,913 115,422
oLt 16,580 31,096 80.663 16,168 144,507
P 104,280 195,570| 507,310 101,680| 908,840
2+ & | 13,560 25,420 65,950 13,220 118,150
= 318,000| 534,000  934,000|  416,000| 2,202,000
O 3A%
<H 3-26> 3HIE A0
(EERE))
b ) ‘16 47 ‘18 ‘19
g; HFES <ES‘:>1) (01 2I*& 04 8/100) =
Moo nel | 116,612 46,645 93,290 139,934 186,579| 466,448
o 2 | 81,288 65,030 97,546 113,803 146,318| 422,697
oIy |GIPEX | 54,338 32,603 43,470 54,338 65,206 195,617
2 X9 | 40,755 16,302 32,604 40,755 57,057 146,718
A A 160,580|  266.910|  348,830|  455,160| 1,231,480
oA PRI /T 2 I 351,334| 1,525,403| 1,815,889| 2,327,000| 6,019,626
AP E S 95,023| 412,564  491,130|  629,367| 1,628,084
=& bl o P D = & 79.394|  344,708|  410.352|  525.852| 1,360,306
Apag 99.399|  431,565|  513,749|  658,351| 1,703,064
A A 625.150| 2,714,240 3,231,120| 4,140,570| 10,711,080
2 & | 81.270|  352,850|  420,050|  538.270| 1,392,440
= 867,000| 3.334,000| 4,000,000| 5,134,000| 13,335,000
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7 5 % Among drivers who WANT

| of U.S. Drivers
report feeling "AFRAID"

to ride in a self-driving
vehicle.

SEMI-AUTONOMOUS

FEATURES on their next vehicle,
their primary motivation is:

convenience

o,
Gl/u of US. drivers want at least one of these
semi-autonomous features on their next vehicle:

reducing stress

Adaptive Cruise
Control

Lane Departure
See——#=" Warning/Lane Keep Assist

Self-Parking Technology W" o W NewsRoom.AAA.com
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National Highway Traffic Safety Administration

Preliminary Statement of Policy
Concerning Automated Vehicles

C. NHTSA’s Research Plan for Automated Vehicles

NHTSA has been conducting research on vehicle automation for many years, and this research
has already led to regulatory and other policy developments. Our work on electronic stability
control (ESC), for example, led us to develop and issue a standard that made that Level 1
technology mandatory on all new light vehicles since MY 2011. More recently, we issued a
proposal that would require ESC on heavy vehicles. We have done significant work on a range
of erash avoidance technologies such as lane departure warning and forward collision warning

(1] Human Factors Researdr:l This area of research will focus on human factors with the
goal of developing requirements for the driver-vehicle interface (DVI) such that drivers
can safely transition between automated and non-automated vehicle operation and that
any additional information relevant to the safe operation of the vehicle is effectively
communicated to the driver. The research will primarily focus on level 2 and 3 systems.
In addition, with new automated driving concepts emerging in which the driver is
interacting in potentially much different ways than is typical with current vehicles, driver
training needs will be evaluated.

<™ 1-12> 01= NHTSAS XeFdlsxt &

1]
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- FHE =32, 59 F F 8/FA VW, Volvo T F 297] 7)) Afete ‘14
3 195H AdaptiVe T2AE(AT7H 259042, 95} 32594)8 F850] 9O
o, o] ZZAEQ Zg AFHd HVI(Human Vehicle Interface)E ¥33l3 S

* AdaptiVe : Automated Driving Application and Technologies for Intelligent Vehicles
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Vehicle

Research
Questions

<8 1-13> |8 Adaptive ZZ2HE

NISFAKISA HioR T2t O TIPS THE X AR +88 Y JDiE o SDE

18

A$FYN2YE FESH) ANAE GFR IT Fobe] 71¢d P23} dA7 B
28, IT 7led 94 $Es) ddye g W, 71& § - 280 Be 52

Y Bok 1 ol 2g, AV FYAA EQL AV A= 29 5 A
WEA FEdlol ¥ YTt AYLE EAFEE, o8 FYHoz B, 233
F& 980 LY AYEAR)

A2E gERTL FolAE WF Az A FIE ErpE

AzQAE] Fdo] AUAA ZtEHE AL 4A9 Je AL JgAE AsIlE
a4 2%

AN A ARG ANFH ATE BAShE FRAARAN FAHA 9L ¥
7Fedel &

AEFYPN L o2 Q15t] W0l s A 3o we ¥A Fge] S
ok Wl HE =7t dPsolor & Fart A&

AeFPAEgT Zo] 1€ EAA FRA A2 71ES] Ad Eopilq A
EAstE W BTG AR AL A F, FAH 42 HEE 5 U
ArEA g2 BAel 4 AFS $AHeE HE F AW Ve ¥F Ad
I HAZHQ] 7)ge] Heke] Bo

A&FYAFA] AP AT R AREo| BFF ATFVIH, ADAANM A
H3 3E. 0131?5P AREd A A7 THE T JIeFoezy HFHow TH
He dd 7€ ALY F e

ARG ARA Ggo] THHA B J1eH ARSE FHFOEA AL
A5 4 Bl AT + A

77k SHel GAe gRss ARE BN THILZA AT AFAY
AFES 24D JUES FIAD F U

AEFAAFA ATL A U/FA A3

Wi 2R A4 Ax ASFYAERL BE WL TR Q1L 06. 17) NPF
BN 2R AGeWS AL R, 239 LA} BSY A, AFHE B4 A
2AATH AH £4 T F AL R B AT R T W/FA ARE Bk
%9 e F347

71 HE ¥ TAES ¥4

L 'S 503t



2

A HE 2 FASL AlFo] L43E A 7]
A2 Efz & Ae=PdExte 9L = st
el {/FAES g =7t Bag

A E20E ¥ AF

UNECE/WP29 A& A& 3 Al Al2Fe oJgt =2 $3o] 753t=E =4
=2 Yo AR Z. I AENE 2Fd ok st /)12 2AL A2do| AER} ¢

A 71Fe] AGIAAY, 2847 Ao} $UAL AAAY A2AL off F & IE
B9AAZ Frishe] A%

NIOT‘
T
g

O
45
2
?P@
£
L
EY

oo
B
R

A=H FF2A vEE T8 AHEH 84 1

AzF- 7I€o] HE H/A% AP Bo4de F4A711 A=
g Fo2x4 A3 F84 FET F 7] el o] &3t

&

A ARAAE v}
le 7% Bag

R EERE

O ASAAZA T

AEA NN AEFYAER] AL gkl st EF2 s
A7) W] AR AGAT AL DANMTES 45 FHo] dass, SulE A
T g AA B EF FALE AT AR e shel=gl A4 da

AR T4 : ALFIAERA £ B AF 44 ¥ Ao 28 74
BRI 379 oS A% vy B %

A

o]o

F84 0% A BE 5 AAHA WF AW 4% 5

NISFAKISA HioR T2t O TIPS THE X AR +88 Y JDiE o SDE

20

= Helr=el LS

0 ISP A A ARRY UKS 2T

MO OINE 22 % o2l Hal 21 (1 U013
a4

Hoi 2% 34

Hijs 2RI A SEHM ANE Rt 220 W2 HTAEE HEFEAHOER F LA AD
SHMEND e E ML gh= 200 SIACIT (R & Pl=T20HE DRT HWCHB A R 2M
At oS IO NHSSMOSHCR OGNS =573 MOk 8hi= 217

AE AN AT R 2IDNS0 HEASH SR C0CE RN HEH IS HA =0 e

HE RN 20| H2AMS D [ LIS ME00)
= EOMIG RO R RN BT (STUA0IE, HHAY RS, AD 41 S) VAT MBI AT
R £ 58 AWGISE 530 ob= 20| B2

(A2 waA Da oy U AL TS HATEY

<O 1-14> NHE=NSA 28 ddHe S dA(ER =8, SR

O AAZQ AMHENME ol A&FYAE #A HMI A7 BoA o] REHo
Human Factorol]l ti3t A7 & 71&/0de] FaAd digh F2d7 348 dad

- AeFPAERe] 947142 HMI % E(Morgan Stanley, ¥]=)('13.11.6)

e, and LIDAR 39 used

or tael o ko that
«-ﬂ:ml it a-v taomiing s
and & Pas 4o pull gvar, Sanaos of
Rins B0 BRRREY SAASAY U 0 2003, mehaing
aa0eieraton semors, prassune sansors, Bght sersons,
xpact 2 maningt S980 UD N MNB0r COnbent in
e o wspacially n the 2cbve salety and human
maching inberiace (HMI) areas.

More

ATANLEY BLUE PAPER 5. GPS receivericommunications: Autsnemous can wil
Ftd Pl aSte, PGP 10 Bad-wdy 30 COMTnatans
v nnaninss BRI Tt avgaTEn, VTVIVIX SemaRanon, ang
o pecepton This will molsde e, 4G
Fazavars, a8 GG recaners Aumnamous £ar wel H5s
lunly need 10 Nave SOPTSCIEd svenl AILS oo oF
black bosws. similar 10 plares. given the high level of
FEeMatan, n e event of an acodent o falure.

& Human-maching insertace (HMI): The MM soul B+ one
p " scased - it

r .l
niertanmert yyaiem. rabumes: pare, and
Eonri AL 52 54 4 MriAse BaBwESR e £32 34 the
eetupares. The HUI in 3 suirement vahich wil o
ey dflerert from that of a vehicle today. Tha prioey for
s the HYA will mave awary from driver irfarmation and
oAl and 1Swand INSERANY A EINHRL However,
tha HAH s nasds 12 B4 awary of ¥

Autonomous Cars
Self-Driving the New Auto industry Paradigm S ssest

ey
SNATCAMANT of T SO, IN CHSe O STAIGRNCY SAUMION.
#ImepIonal cates. the ar may need b aiet e
cosupants that it needs fa bc marualy cortalied o that
v Tl ol 1o b comprised of an
s, and oot

<8 1-15> NSFISISl #HadlE HMI(Morgan Stanley)

" 'S 1593



O A&FY AFAY A4 F840) BF AT

- O]= o]x2$ME|(Eno Center for Transportation) B3 Ao w2, v xF3}e]
10%% AEFPA2 A3 al'd ALE 219H0004 Eo|3 I 1100 +
& 4 glom, Atz WAl WE A A ug 27gE (e U2YE AL 5 9
£ A0 qFEHY AEFY AFA G883t AR FEF AT Pl 93F
Y, As27t 2282 A9ste FPske A gded i ASALe =840 B3
A7 & Weto] mHg AAY

- B A dEe AEFYPAER =hd HE Ak &nlR A4 zAF e, 7
Hl R A=l AF, AR 1Y F, A7 B oF @A, 08 AFE A
ol FzzaE, B B AdAL F5AE, Bt BA T A A ARt W
23 A

- 0] M AP} F AynFel P Bt AEF FU71Z BuA A
Age] ARG A A3 LAAT ANE Bojob YW A3 697olH B
32422 olod AdlBolge] AV} 1BACE FAFA A5 Yol LxES
o1 MAFolT sel BFEY 714 AL $21E ek

- g AYATET Dol AT AFA P AR F84E A Ueise

, AHEAS) AF ATARE Wob 5840 U AAHA B4} ngoz 2
&3y AsAd BF 2 YN A

NISFAKISA HioR T2t O TIPS THE X AR +88 Y JDiE o SDE

M2E 2o S8 o sy =24
A1d s AAF
1. %9 AASF
[0 #%(AdaptiVe project)
o w7
- Vision zero(¢13 282 wAsm 24 24)
- Zero emission(A8 4H| 2 CO; #Bi&F A7)
- Demographic change(o] 5287t 2 137 £33 A4)
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O ZRAE FLZ
PERCEPTION IN COLLABORATIVE RESILIENT
COMPLEX SCENARIOS CONTROL BEMAVIOUR

- SP1 : Integrated project management(33 TZAE #Ag] : VW)

- SP2 : Response for legal framework(§& ZH YNNI E 913 U8 : Daimler)

COMMUNICATION
vzivav)

- SP3 : Human-Vehicle Integration(2-A2}-252F 5835 : Volvo)
- SP4 : Automation in closed-distance scenario(Z# 8] A&%F3 AU 2. : Ford)

- SP5 : Automation in urban scenario(=4] 2] A-&F3 AU L : CRF)

COMPLEX

- SP6 : Automation in highway scenario(x1&4 =2 A&5F8 AU L : VW) SCENARIOS

- SP7 : Evaluation framework(A-&53 H7} = JY= : ika)
DRIVER EVALUATION LEGAL
MONITORING METHODS ASPECTS
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AUTOMATED DRIVING
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- Y¥ 33 (Cooperative driving)
- A" B (Status Information)
- #1737 H (Information about the environment)

- 9]=4 H (Information about intention)
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/I Automation in highway scenarios;
Filter-in manoeuvres

This situation iz hard to zolve
for an automated vehicle of
the first generation!

<8 2-5> AdaptiVe project & AlLiel2

/I Filter-in manoeuvres: Phase 1
Find a Gap!

sharing information about
the environment
(collactive parcaption)

<Jg 2-6> AdaptiVe project &l

Ol

TEA

/I Filter-in manoeuvres: Phase 2
Discuss about intention!

sharing information about
the intention

<O 2-7> AdaptiVe project A5 2&HH|
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/I Filter-in manoeuvres: Phase 3
Conduct manoeuvre!
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Transportation), DOD(=#%: Department of Defense), NSF(3}38}2]&: National
Science Foundation), DOE(¢] ] X]%: Department of Energy) 52 F3 WA H
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