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|. Introduction of ITS in Korea




Rapid Urbanization & Motorization

.4-7% Tremendous increase in the number of vehicles and QQ Traffic congestion, accident, pollution,
and other problems

rapid growth of urbanization

Seoul Metropolitan
Area Population

2015 : 25 mittion

1970 : 9 million

Unit: 1,000 vehs
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Various Policies & Strategies
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Increase existing

Construct new roads Reduce Traffic infrastructure capacity
* Needs huge amounts of cost & time * Travel demand management * Uses intelligent transportation
* Derive more traffic demand  Alternative transport mode systems (ITS)
Resolving transportation problems by introducing ITS O

o]
oty IS S\ \ DB

5 Republic of Korea




ITS Effects & Benefits in Korea

€© Improvement € Economic
. . . . . 11.8B worth of Social
No. of Public Transportation Passengers High—-benefit cost ratio ? .
benefits per year
(Thou./day) Use only 1% of road
11,101 construction costs to Increase travel ‘
1,200 reduce 20% of traffic jams Speed by
10,900 B/C for ITS deployment by 15~20%

each city : 2.276.2
11,600
Effect on Hipass

Seoul 2.27, Daejeon 5.2, L
Tollgate passing time : 14sec to 2 sec.

10,300

Ulsan 4.64, Suwon 2.39, .
Jeoniu 2.9, Jeiu 6.2 reduce (improvement of 85.7%)
10,000 Laas Social benefit : USD 9.6M/year
2008 2009 2010 2011 2012 2013 2014 2015
© safe € Convenience © Eco-friendly

Reducing greenhouse gas &

No. of fatal accidents Citizens Satisfaction . .
oil consumption

Reducing greenhouse gas and oil consumption

85
79.2 80.0 based on
0
60- 1 % ‘ 80 ) . decrement of traffic congestion and idling

Per 1,000km of road covered with ITS

65 . » Annually 19,000 tons reduced

60

. Through Hipass(ETCS) service D
2006 2008 2010 2012 2014 2015 P Annually 2.3 tons reduced DOWN
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Il. Lessons for Future Transport Systems




ITS Investment in Korea

Investment cost for ITS deployment

15t Stage
2005~2010
o

1,184

2"d Stage

2011~2015

®
1,183

3rd Stage
2016~2020
®

1,179

million USD million USD million USD
\ o Road Length ITS Installed Percent
\ s Road Type (km) (km) (%)
) ‘(,
. . ) . Expressway 4,114 4,114 100
A7 ITS installed road lenath : 15.8% of total
;5 A AT SR o s o G A National
3 *f*?:%,g{‘ 2Rk .,'\:ﬁ'r\ N & ;y‘ﬁ;"/\,ii. ) ° > Highway 13,587 2,633 19.6
o SIANGE L0\ é@’( City Road 67,788 6,711 9.9
- " ‘.“ 1 x K ,.\;,_::;n‘i‘l ":.‘L /‘4
L e .- e ’I{‘;‘!‘!:f‘ 1
/ S Total 85,165 13,458 15.8
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Transport Challenges

* Increase of traffic congestion even though * Inconvenient public transportation

continuous ITS investment - Independent fare policy & payment system
(ex. independent reservation/ticketing/payment)

- Total cost of traffic congestion (2018):
59.8 billion USD (3.6% of GDP) - Insufficient investment for vulnerable people
(ex. Demand responsive transit)

* Higher traffic fatalities & injuries ) ] ] o
* Severe air pollution from vehicle emissions
- Total fatalities (2019): 3,349 persons/year 3
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Public-Private Cooperation on Traffic Information

Public-private collaboration in ITS

Early expansion of ITS network Budget reduction Focus on safety

Secure 49,500km of ITS unequipped Save about 1.2 billion USD to be spent Public concentrate on ITS service
road by using private services. for additional ITS deployment. for safety issues.
o o o

Building a Safe Traffic Environment through
Public-Private Collaboration

New Service

Building Safety
Development

kt @ Sl?%lecom

Infrastructure

Ministry of Land,
O Infrastructure and Transport N AVE R
THINKWARE
o
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ICT Changes Transport

e Provide various transport services integrated with ICT

@loud

softwcre

Esrnputing

finfrastructire
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//upload.wikimedia.org/wikipedia/commons/e/ec/BMW_i8_right_2011_Tokyo_Motor_Show.jpg

Direction for Future Transport Systems

Integration of transport & ICT-based infrastructure
- Systems to be deployed as Cheaper, Simpler & Easier

- Services to be provided for Greener, Smarter, Safer & more Inclusive

@ ICT-enabled Transport Systems ) @ Smart Mobility

Autonomous Mobility

\_/

Electric Mobility
Shared & Flexible Mobility

. T P > o* .. o P2t Connected & Integrated Mobility

o
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I1l. Mobility Revolution: Smart Mobility in Korea

13




Cooperative ITS (C-ITS)

- New Paradigm for next-generation ITS focusing on Safety, Mobility, Sustainability.
- Improving Road Safety by V2V, V2l and V2P communication

Car to Car Car to Infra Traffic Information
Front Traffic Information Real Time Traffic Info. Canter
Approaching Alarm Unexpected Situation
Collision Warning Traffic Flow Control |85
-ne \ ......-'. /
‘ > cnmws® cios 'o
- -
> ‘ S o Providing Traffic Info. Probing Real-time Data

Traffic Jam &

Infrastructure

Unexpected Optic Network
Situation

Legend

¢ Optical Communication Network
= * Infrato Car Communication
" Car to Car Communication
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Cooperative ITS (C-ITS) — Pilot Project

Verification of C-ITS Technologies and Services

. "-\)\xf‘lﬂlélc \§
* Preparation of Full-scale Deployment == A

:

. . » Safety Applications and Security Systems Development
|0bject|ves ty App ty Sy P

« Safety Benefit Evaluation and Economic Analysis

| Purpose

» Technical standards, Device Certification System,

CHRgIN =—=
CBPMRIN ——
SIS e—

Legal System Improvement e

- RAPIXIE

Period « 2014.7 ~2017.12

Budget  * 20 million U.S. dollars

Location ° Expressway, National Road, Urban Road in Daejeon City and

/ Sejong City (total 87.8km)
A S S\ \ DB
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Automated Shuttle Service

Easymile 2getthere Zero Shuttle (Korea)

Cruising speed 25km/h
=

Driving distance 5.5 km

Stare [@ Driving hours 30 minutes
S BCSS Traffic signal passage X 15 times
— ] — lesco. i
=  g—= - Left turn X 4 times
— B Rignt turn X 2 times
Ny [ Left lane change X 9 times
) \'\\\ [ Right lane change X 3 times
« B A Tunnel (overpass) passage X 6 times
~ n
-~
- - l
_\\\_\E _E.._ L= g
cE . t
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L7 I T 4° ; ‘ Source : Pangyo Automated Vehicles Exhibition 2017 Q
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Automated Shuttle Service (cont’d)

Mobility for 6712 passengers

Circular operation (fixed route) & on-demand operation

s Fixed route OP inside Ring-road
= = =« On-demand OP inside Ring-road

= = = = Fixed route OP on Right-road

©

* Source:
http://www.jeonpa.co.kr/news/articleView.htm|?idxno=68277 ADB
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PM & Car Sharing Service

Personal Mobility Sharing

https://www.walmart.com/cp/bikes/1081404

https://www.dhgate.com/product/new-15-inch-big-tire-
electric-skateboard/410325967.html

personal-mobility/

https://www.toyota.com.bh/about/innovati
on/personal-mobility/

concepts-preview-a-bright-future-for-personal-mobility/

https://electricmotorcycles.news/bio-hybrid-a-new-form-of-

https://www.motorl.com/photo/1180227/honda-wander-

Pick-up/drop-off anywhere

©)

= Free Floating areas

mmmmm Underground parking lot

Free-floating

for shared vehicles

Parking facilities

257 P ol
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Demand Responsive Transit (DRT) Service

* Demand responsive transit service by real-time or pre-reservation via internet or smartphone

* Optimal bus routes & stops for passengers who have same departure times, origins & destinations
(e.g., commuting, shopping, etc.)

Smartphone App Payment with App Boarding Code Ride sharing
Locations of From & To Then, walking route to Real-time running Multiple passengers with
boarding bus stop information similar route share seats

77 SR u0T78 Q
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Integrated Mobility Service

» Search, reservation and payment services for transportation through a single smartphone

application
* Improved convenience of using public transportation and improved mobility by connecting

to first-mile and last-mile

CONNECTED

GO PyeongChang Service, 2018 Winter Olympic Games

DEMAND RESPONSIVE CONCIERGE LIVING
SERVICES MICRO-

(including car) MOBILITY

TRANSPORT (TAXI, BRT) ‘
DYNAMIC SOLUTIONS
PARKING APPS, JOURNEY
PLANNING,
BIG DATA
CARRENTAL& Pﬁ
LEASING ENERGY
MANAGEMENT k
I I
% x PyeongChang 2018

INTRACITY )
PUBLIC TRANSPORT 7=\ CAR RENTAL QRO
- \
INTERCITY '\ ) & \ouvo
PUBLIC TRANSPORT v INSURANCE T
=] .
" " JoAR SHARING &
POOLING TRAIN/FLIGHT @ o
INTEGRATION i
/ (Frost & Sullivan, 2016)
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Integrated Mobility Service —Smart Mobility R&D

hnologies for | < ility service to
obility service City

« Develop smart mobility service scenarios | w

» Develop data collection technologies for real-time =
traffic situation and transportation information @Qy

* Develop user-tailored transport data analysis U\Q

technologies and optimal path algorithm

» Develop personalized smart mobility service
provision technologies including Mobility Platform

>

» Operate service demonstration and system in Daegu
Metropolitan City

» Verification and evaluation of demonstration scenario

Existing New 020 Eco-friendly Integration of allmeans of transportation Logical design of Mobility Platform
transportation service Service transportation service
Integrated Payment & : Smart Mobility Services
® . Se?timent I ISl \ViaaS Service Platform I [zl Smart ty I
m + %RT ® + Sharing bike il ol Pl -
B ® stior
ﬁ Q n ‘-Lp Matct St
Car sharing O’f N Integrated K Parsorefized route cuil
n foo or Smart Mobility Payment
7 Mobity Settlement Algorithm ““"“"“‘t“' eSS
ubwa Boundary trans tion service i
ary portal Data collection and post- I =i f%q User-personalized I
N processing _.:'/i Services
gmﬂle lgs Car pool MerO/BSDRT  stops and rout i Daegu Metropoitan City

Taxi Transport Division User-based data collection (credit card)

— Elec. Map, road net, bicycle net, pedestrian net.

o), PERESTD . ADB
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Smart Signal & Pedestrian Crossing
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Source : http://www.onnyx.in/vehicle-actuated-signal.html

SMART SIGNAL CONTROL (Al-based)

Al-based image processing using high-definition CCTVs & actuated controls (phase extension, skips, etc.) for all approaches

SMART PEDESTRIAN CROSSING system

Sensing pedestrians, guiding pedestrians (vocal warning and guidance), warning to vehicles, indicating signals

and information on surface. D

EAKPF Jats
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Smart Parking Service

3 Real-time parking space sensing

GPRSL =7
3GI4GIWIFI

Management

CHECK DIRECTION PARKING PAYMENT = =) ' 2 _
— i\ — B - =
TURN P & — =
RIGHT \) —— S 0 =
stimate slof avigate driver Occupancy sensors M-pay g fees Ci { s
p:;,r%il::ﬁ:;i:i :‘o pgrl('ln: area gathepr near-lms data ! digital payments = = o . Parking Sensor
_ 5 el Electronic tag
Smart Parking

Source : News Vision

3 Route guidance based on a reserved parking space

]
“.
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National Smart City Pilot Project

Sejong 5-1 District

Livable, workable and sustainable city for human well-being Sustainable city model based upon water circulation and
renewable energy

Key Elements 7 elements ) Key Elements 10 elements )

* Smart Mobility * Smart Water

* Smart Health Care * Smart Energy
* Smart Mobility

* Smart Education

Smart Energy-& Environment * Smart Safety

* Smart Culture & Shopping, and so on * Smart Education & Living, and so on
A m ST o
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National Smart City Pilot Project - Smart Mobility

Mobility-as-a-Service (Maa$) Smart Parking

Personal Mobility

1z

Al-based Smart Signal

.

Smart Pedestrian Crossing | Automated Shuttle O
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