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Mobility Issues

= Sustainable Mobility for the Future
» To be Safe, Accessible, Affordable, & Environment Friendly

» Paradigm Shifts for Reducing
v' Congestion, Road Accidents, Emissions & Air Pollutions,
Health Problems
v by
= Avoiding the Needs to Travel by Driving
= Shifting to Sustainable Transport Modes
= |mproving Efficiency of All Transport Modes



Digitalization in Transport Systems

= Vehicle & ICT Convergence for V2X (V2I, V2V, V2N, V2P) Connectivity

= Cooperative Intelligent Transport Systems (C-ITS)
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Digitalization in Transport Systems

s Cooperative ITS (C-ITS) Architecture in ISO/TC204
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Digitalization in Transport Systems

s C-ITS Benefits
» Safety
= Zero Fatality in Accidents
> Mohilty
=  Double Capacity on Highway
> Sustainability
= Low Emission in Transport Sector

2000 20vy (vear)

(%) Passive safety

Active safety

Toward “zero accidents” O

Reference: Data of an automotive maker
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Digitalization in Transport Systems
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Car to Car Car to Infra

Real Time Traffic Info
Unexpected Situation
Traffic Flow Control

Front Traffic Information
Approaching Alarm
Collision Warning

Traffic Information
Center

-
L%

Unexpected
Situation

Legend
798 - Optical Communication Network
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Digitalization in Transport Systems

* Challenges of aresilient investment environment for transport systems

Cooperative ITS (C-ITS)
(2020s-2040s)
Information Collection & Provision
- Digital Infrastructure by ICT (V2X)
- Mobile & Nomadic Devices
- Big Data & Al for Connected & Automated Driving

Intelligent Transport Systems (ITS)
(1990s-2010s)

Information Collection & Provision
- Vehicle Detection System (VDS)
- Road Surveillance & Monitoring
- Variable Message Signs (VMS)

|_Uightweight Gantries | =3

| SOS Phone | | ERA | | HSR AMI signs with Enforcement|| Sensors |
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Digitalization in Transport Systems

= V2X Issues for Connected & Automated Driving System

SO,

SN ' Vehlcle to-
!

i infrastructure (V2I)
= e.g. traffic signal

timing / priority d

¥ Vehicle-to-network (V2N)

e.g. real-time traffic / routing, cloud services
‘l

Vehicle-to-pedestrian

- pedestrians, bicyclists
e.g. collision avoidance safety systems "\ & )73

| ' S (V2P)
Vehlcle-to- n . A o e.g. safety alerts to
vehicle (V2V) - '

Sources : Qualcomm, 2016
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ICT changes Transport

Societal Forces Driving Innovation of ITS

* Higher Investment & Maintenance Costs in Conventional ITS
« Cases for ITS in Korea

* Global Climate Change & CO2 Emissions
* Approx. 20% due to Transportation

« Aging Population (> 65 years) up to 20% in 2025
« Shared Economy

= Adopting a new Measure of Effectiveness (MoE) as “Green”

= Changing Travel Behavior and Trip Patterns to be “Smart”



Smart City Challenges

€ USDOT Program : Smart City Challenges
v “Urban Automation & Mobility on Demand”
« OI2 2= SAISS Dlcharoll CHEr OLOICI B 1t X2
- 20154 128 72 B Al, 2016 62 232 X BT Al (201012 SEHA) 88 & H
« 780 TAl ZELTH SA I HF = 2 SHMeM AF 0l 212 102t=2 X2

The Smart City Challenge Applicants

$500

partnerships identified in by the
eeeee Smart City Challenge Finalists

million in

partnerships
identified by the Smart City
Challenge Finalist

- applications

received for the Smart City
Challenge

- Smart City

Challenge Finalists announced in
March 2016

N

Smart City Challenge Winner

e U.S. Department of Transportation

e U.S. Department of Transportation 3
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Smart City Challenges

Advanced Technologies and Smart Cities

Connected Vehicles

Vehicle Automation

Internet of Things

Machine Learning

Big Data

Sharing Economy

—
—

Connected-Automated Vehicles

SES \\-\\
-
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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 4
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Smart City Challenges

USDOT Vision Elements
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Vision Element #1
Urban Automation

TECHNOLOGY ELEMENTS

kY

Vision Element #2
Connected Vehicles

@

Vision Element #3
Intelligent, Sensor-
Based Infrastructure

INNOVATIVE APPROACHES TO URBAN TRANSPORTATION ELEMENTS

Vision Element #4
User-Focused Mobility
Services and Choices

X

Vision Element #5
Urban Analytics
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Vision Element #6
Urban Delivery and
Logistics

Vision Element #7
Strategic Business
Models & Partnering
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Vision Element #8
Smart Grid, Roadway
Electrification, & EVs

d
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Vision Element #9
Connected, Involved
Citizens

ORI M

Vision Element #10
Architecture and
Standards

SMART CITY ELEMENTS

&

Vision Element #11
Low-Cost, Efficient,
Secure, & Resilient ICT
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Vision Element #12
Smart Land Use

e U.S. Department of Transportation 5
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SMART CITY
CHALLENGE

Smart City Challenges

Columbus, Ohio

A Source: City of Columbus Oral Presentation

Electrlc Automated Vehicles (First Mile / Last Mile)
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Connected Automated Driving System (CADS)

« SEXt AHEZF2 : High Speed & Designated Motorways
« 20204 0H =Bt Level 3 & 232 S8s=i= AME &Y (OEM =4

« A X==F2 : Low Speed & Urban Mobility

+ 20174 Level 4 (ROI2F) BRE TIHANS 2 A ZHE £
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Connected Automated Driving Systems (CADS)
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No Automation Driver
Assistance
NHTSA No Automation Function
Specific
Automation
KOTI Vehicle Vehicle
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Partial
Automation

Combined
Function
Automation

Vehicle &
Road
Assisted
(ITS)

Conditional
Automation

Limited Self-

Driving
Automation
Vehicle &
Road

Cooperated
(C-ITS)

High Full
Automation Automation

Full Self-Driving Automation

Vehicle & Road Automated
(A-ITS)



Connected Automated Driving System (CADS)

« L4 : Automated ITS (A-ITS) =21 =2}
- OIBXNsE T22Y/22I/HIN: ADE SOC
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High-precision
digital maps
and positioning

Weather
conditions

Real-time Traffic

information conditions Cooperative ITS

>200m

High-end
Sensors ~200m
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| Basic

x i\ ﬁ Sensors ~70m
Sources : AUVSI 2014, San Francisco
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Smart Mobility

& 3329 gl (Mobility Integration) A H] 2
v Networked Smart Journey (Trip) Planner (ZXFEE & A/ H[ X

H =y MoD)
=1
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Smart Mobility

*» Integrated Smart Mobility based on Connected & Digitalized Travelers
= A User-Centric Approach to Mobility-as-a-Service
» Enabling real-time (on-demand), door-to-door, multi-modal transport services
* Bringing convenience, time & cost savings to mobility users

CONNECTED
DEMAND RESPONSIVE ggg\ﬁ'cEgSGE LIVING —
TRANSPORT (TAXI, BR i i 5
(T, T) (including car) MOBILITY
DYNAMIC SOLUTIONS Intermodal Transportation
PARKING APPS, JOURNEY
PLANNING,
BIG DATA
CARRENTAL&
LEASING ENERGY +
MANAGEMENT ICT Technology.
- e.g., wireless Comm.,
@ smart devices, (Big) data mining

INTRACITY
PUBLIC TRANSPORT
INTERCITY
PUBLIC TRANSPORT
CAR SHARING &

POOLING
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New Mobility System

TRAIN/FLIGHT
INTEGRATION
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https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiCtfmQkN7UAhWMk5QKHcYOC2AQjRwIBw&url=https://www.slideshare.net/FinproRy/future-of-mobility-reinvention-of-the-car&psig=AFQjCNEyBXenOFqCD2lmjYXVCstGAJeudw&ust=1498656236977528
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Smart Mobility

&M E =42 FA A (Electric Automated Shuttle)

In Smart City”

B 125

Car sharing service
>~ \ (Urban, Travel, Events ...)
)

Source: Frost & Sullivan
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Design the Future ... 2050
From Yesterday ummmp  To Tomorrow

Skyscrapers in Land & Ocean
Figures : VENUS Project, USA
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Design the Future ... 2050
From Yesterday ummmp  To Tomorrow

» Regional: High-speed Train * Regional: Mag-Lev or Hyperloop

Vertical Take-off & Landing (VTOL)
or Personal Air Vehicle (PAV)

Figures : Google & VENUS Project

Mag-Lev or Hyperloop
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Design the Future ... 2050
From Yesterday ummmp  To Tomorrow

« 3 Dimensional Roadways

» 2 Dimensional Roadways

Transport

Infra.

Figures : Google & VENUS Project

23 oy IERTHTY



3D Transportation Infrastructure

> Virtual Roadways for 3D Transport Infrastructure
» Dynamic Generation/Extinction on Demand

3D Spatial HD Map, Network Operation & Management System, etc.
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It’s time to imagine ...
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Issues for Future Mobility System

* What to do for Future Mobility to 2050
= Follower until 2010: ICT, Intelligent Transport Systems (ITS)
= Fast Follower until 2030: V2X, Digital & Logical Infrastructure, CADS, Smart Mobility

= Potential Creator from 2030 to 2050
= 3D Transport Infrastructure, 3D Network Operation & Management
» 3D Spatial HD Map, CADS in Space by V2X (5G?, or 6G~10G?)

= How to do now?

* |Incubating a collaboration research for ideation, feasibility, preliminary design, etc.
* Launching a Mega Project R&D when a detail plan is ready, e.g., after 5-10 years.



Thank you very much!

Young-Jun MOON, Ph.D.

The Korea Transport Institute (KOTI)
ISO/TC204 WG17 Convenor
yjmoon@Kkoti.re.kr
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