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L1 High certainty and impact

5G Connectivity

AHO |7:”7<AI0-|| -|XII-7<AIO Mol =
A2 7| ASH0M HESHeE TSt S
AD Market Outlook: Top Trends, Global, 2017-2023
Reto-Fi@ed AD Fleet Management Al & Deep Learning
Saiutions Software Developments
’ Driver Monitoring
HD Locator
Emergege of Fit- CyberSexunty o
for-purpose ‘ Shared Mobility Services
Integration of AD with other Vehicles S G with Autonomous Vehicles
Value-added Services like o omain Controliers
Shared Mobility Solutions . Y
Development of Testing OTA Updatd V2Xx Regulatory Guidelines Q
Infrastructure in Real World Technology| nfrastructure and Mandates  |mprovement in
Conditions Depth Perception

Development of
Smart Vehicles

. Technology Trend

o Market Trend
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“Telematics”

Infotainment, Consumer Electronics

Location, Navigation, Digital Cloud, ”COI"] nected”
Route Guidance, Mayday, Digital Maps, Cooperative Short-Rarige Com.
Entertainment, Smartphone in.tegration Vehicle-Infrastructure Integration (VII)
(Cellular, 4G, LTE, GPS, Satellite, etc. Collision Warning, Signal Pre-emption,
Platooning, CACC,
Toll Collection, Demand Mgt.
(Wi-Fi, DSRC, V2V, V2I, V2X)

e.g., OnStar, ATX,
Sync, Qualcomm, Google,
Apple,

e.g., CAMP, USDOT Safety Pilot

Robotic Unmanned Autonomous

«“ =
ABS, ESC, TCS, CIB, EBA, BSD, LDW, FCW E 'eCtr|c
Lane Keeping, ACC, CACC, Collision Avoidance By-Wire Control and Electric Motors
Convoys Platoons, Self-Driving Powertrain: ICE, HEV, FCEV, BEV
(Military Robotics, Radar, Lidar, Vision, Lithium-ion and Nickel-Metal Hydride
Map-based Localization) Plug-in and Inductive Charging
e.g., DARPA Challenges, TARDEC, By-Wire Steering, Throttle, Braking Actuation
NHTSA, AHS, OEMs, Tier 1, Google Network & Bus: CAN, FlexRay, Ethernet
Radios, Sensors, GPS
”Autom at‘ed” Human-Machine Interface (HMl)
// ZX: Steven Underwood, Automated, Connected, and Electric Vehicle Systems
AD774 I/I
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Level5
Full
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2015
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High
Automation
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Conditional
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Partial
Automation

Levell

ACC |

S&G

Driver
Assistance PA_| | LKA I [
Levelo LCA PDC

Driver Assistance

& ADAS

human Capability to
act

LDW_

FCW

ABS
DSR

ESC

XtZ: Etrac, Automated Driving Roadmap, 2015.7
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=orsy
{iIncentives —
Discounts Travel
Vouchers, etc)

= ws el
{integrated Fare
Management)

ZH2I =8 X
{Personal Travel
Assistant Apps

<D,
> &S

(Multi — Modal
Transportation Solutions)

== —C I ——

XISt == =7 ez
{Car Shanng) {Ride Sharing)

St

P2p F} Sisd
(P2P Car Rental)

T

HEE =S
{Telecommuting

ADPE =X}
{Smart Parking)

= 5 R S
AR RE el

{Real Time Traffic
Managemen?

ES¥CN

xp= = 3

(Bike Sharing ( & >
S L)

AR EX =2

(Real Time Traveler

informatioc

== o= =
{(Road User Charging

=k

{Autonomous Vehicle)

s oS

== =
{Connected Vehicle)

Xt Z: Deloitte Anjin Review, C|X| & A|CHO| W& = A| 2 2|E[Q] O|2f, 2014.
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Everything is a SHARED mobility.
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Everything is a SHARED mobility.
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O]= Smart City Challenges
m US DOT Smart City Challenge

o Smart City2| O] 2H & K| A|

Connected Vehicles

Vehicle Automation

Internet of Things

Machine Learning

Big Data

Sharing Economy

e
ey

Connected-Automated Vehicles

/- 7/
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SR e % Ko
& WS
_‘—l‘_;mnu MOIST S

“b,

5
Smart Cities

Benefits

*Order of magnitude safety
improvements

*Reduced congestion

*Reduced emissions and
use of fossil fuels

*Improved access to jobs
and services

*Reduced transportation
costs for gov’'t and users

*Improved accessibility and
mobility

e U.S. Department of Transportation

Xt&: FHWA, Beyond Traffic : The Smart City Challenges-Automation in the Smart City, AVS 2016.
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Ride-sharing

Toyota Financial
Services

Corporation

Financing
function

Ha:mo
Car-sharing Insurance Rent-a-car Taxi Kirobo

Mobility Services Platform

Collaborate with various mobility services by opening APl

Smart Key Box Flexible Telematics Use of Probe Fleet car Other API
/ Trans Log leasing insurance data/vehicle data management
e
Toyota Smart Center
Toyota Big
: T Telematics service Use of big data Data Center

Global Communications Platform

AFRE: http://roadtest.kr/se2/popup/upload/11100302001.jpg

Government office,
Olympic &
Paralympic, etc.
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o [~ Software as a Service

User oriented transport new business model
service and identical sophisticated performance
measures
(ex. MaaS, Autonomous vehicle)

i

¢l BDTPaas S

=J
Platform as a Service \-/ : Data as a Service
Customized transport analysis and visualization tool " Integrated real-time or pattern transport data service
service with real-time or historical pattern-based -
information

(ex. Recurrent congestion)
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Smart Grid

Estimation of Power

Charging
Station Arrival

AEV Center

Estimation of Best Route
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Automated Routes
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Automated Road

Communication

Base Station
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20 : A0km/h (E|TH)
S : 6

ZHILsHa| : 80km (18] =HA|)
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Z=Q AAE 1A : Lidar, 7t0 2L GPS S
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£ A0km/h (Z|CH)

SAeIH 69

FAItsA 2 1 100 km (13] STAD
FRATSAZE -

T8 A2" 74 : EZ10 A|2H, Radar,
laser &

HEAE - 2015

2L 45km/h (E|CH)

S 118

FHIbSA|ZE 0 13A17E (12] ZFAD .
Z89 AAH 24 FHH 2L laser, GPS &

SEE : robulTY
JHEEE - 2014
20« 32km/h (F|C)
SARIH 6
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T IS AL -

Za AA" 24 - Lidar, 71 2} GPS

an

Alliance

ffffffff
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£« 58km/h (EH L)

X0 pY

FAtsAH 2 ¢ 348 km/kWh (EH])
THISA|ZE ;-

=8 A2 24 Lidar, 71 2} GPS

an

SX: AN, ot S AT R LR 2|2 XtE(2017.3)
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