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Urban Transformation by Smart City

1. Introduction of KAIA



1 Introduction of KAIA
Introduction

v Legal Basis : The Land, Infrastructure, and Transport Science and Technology Development Act

v" R&D Budget : 497 mil. USD in 2022 (land, infrastructure, urban planning, housing, and transport

Practical R&D

/// J 497(2;121;:. USD
%%// 464(:%:?1%6“ ‘

(Unit : million USD)
459%

Infrastructure R&D 140 mil USD

* Construction Technology / Smart Construction
* Plant / Hydrogen Pilot City

* Urban Architecture

* Residential Environment

* Land Space Information

* Smart City

Transportation R&D 209 mil USD

* Transportation Logistics

* Autonomous Vehicle

* Railway Technology

* Aviation Safety Technology
* Unmanned Aerial Vehicle

Practical R&D / Others 148 mil USD

* Infrastructure and Transportation Technology
Promotion (Facilitated Research)

* R&D Technology Commercialization Support

* Regional Specialization

* Research Planning

* R&D Performance Utilization



Introduction of KAIA

R&D Process

R&D
Planning

R&D
Manageme
nt

¥ Comprehensive R&D Plan for
Land, Infrastructure, and
Transportation (Top-down,

mid&long-term)
¥ Technical Demand Survey
(Bottom-up, 2 times per year)

¥ Announcement of yearly plan
(every Feb.)
¥ Selection of Research
Institution
(by participants’ competition)
¥ Contract with selected
researcher

“ Planning Study (about 1-2 year)

¥ Reviewed by MOLIT

@ R&D Preliminary Feasibility
Study (by Ministry of Science
and ICT)

¥ Management by
communicating with the
ministry and researcher

® Annual Evaluation (every Dec))

¥ R&D Outcome Sharing and

Technology Commercialization



Introduction of KAIA

Role of KAIA
) Contribute to creating future growth engines and improving
Mission people’s quality of life by innovating and fostering science
Purpose of establishment technology in the fields of land, Infrastructure, and transportation
H |Sto y Dec 2002 Korea Institute of Construction and Transportation technology Evaluation and Planning
was established

History of Innovation
Apr 2007 Designated as a quasi-government organization

Apr 2013 Renamed to the Korea Agency for Infrastructure Technology -Ad
(KAIA)

Jun 2016 Legal basis for the agency was enforced

*Article T6 of the Land, Infrastructure, and Transport Science and Technology Development Act

Demand survey, planning, technical expectancy, evaluation, and
management for R&D projects in Land, Infrastructure and Transport

Assignments

Main Businesses Certificate new technologies in construction, transportation, and logistics
@ (including transportation card certification)

Technology value evaluation and technology transaction

Human resource development and technical finance support by fund-raising




Introduction of KAIA
R&D Achievement_Infrastructure

P Superlong-Span Bridge P Skyscraper (High-rise building)

» Domestic production of construction
equipment for suspension bridge cables

* Applied to the Yi Sun-sin Bridge in Yeosu,
Korea(2011), the Third Bosphorus
Bridge(2016) and design of the world’s longest [
suspension bridge in Turkey, the Canakkale
bridge(2018)

* Developed technology for high-rise building
design and construction

* Applied to Kingdom tower (Saudi Arabia,
2017), Lotte World tower (Seoul, 2016), L-
city tower (Busan, 2019), etc.

» LNG Plant

* Developed technology for building the world’s
largest LNG storage tank (270 million liters)

* KOGAS applied the final design to build three
plants at its Samcheok receiving terminal (2017)

P Pilot Hydrogen City Project

= : ; - ““‘W ) % X Jomlr‘eAsA“ : e ce\.‘\;

* Creating a city which using hydrogen fuel as main
power source for heating, cooling, electricity, and
transportation, and etc.

* Building pilot cities in Ansan, Ulsan, Jeonju, Wanju,

and Samcheok since 2019



Introduction of KAIA

R&D Achievement_Urban & Housing

P Smart and Safety Security Service

» Developed a prefabricated housing technology with

» Developed Smart and Safety Security Service using
precise positioning solutions and 3D object detecting high economic feasibility and residential performance
technique based stereo CCTV * Built test sites in Gayang-dong, Seoul and Dujeong-

« Constructed an intelligent crime prevention zone based on  dong, Cheonan (2018)
spatial information in the Indeogwon District of Anyang (2016)

for zero-energy housing

 Constructed a multifamilty housing in the
Nowon District of Seoul and was certified by
the International Passive House Association
in Germany (2017)

P National Strategic Smart City R&D Program and COVID-19 Smart Management System (SMS)

MOBILITY ENVIRONMENT

warenusury  Launched for developing standardized COVID19EpiemologyInvesigaton uppor System | SRS
Open Data Hub Architecture as a data- :
centric smart city

Working on demonstration city at Daegu

SMART PARKING

V2 AUONOMOUS N AIR POLLUTION
VEHICLI PREDICTION SERVICE

C-ITS & TRAFFIC
MANAGEMENT

WASTE MANANGEMENT

MOBILITY AS A LOW IMPACT PUBLIC SAFETY

SERVICE [MaaS) | DEVELOPMENTILID) gs:;g;:gmmz and S|heung smce 2018
DISASTER PREDICTION
& COUNTERMEASURE
PUBLIC FACILITY ° COVID'lg SMS |S enabled the
INTEGRATED MANAGEMENT)|
automation of the epidemiological
ENERGY
investigation process using huge

LIVING & WELFARE CHARGING STATION

amount of data from Smart City Data
Hub Platform of NSSC

BUILDING ENERGY
MANAGEMENT SYSTEM

ELDERLY E
TOTALCARE
ECONOMY

SMARTHOME DIGITAL EXHAUST HEAT
NETWORK SUPPORT MARKETPLACE CONNECTED CHP
MOBILITY FOR

CROWDSOURCING AMI BASED
THE DISABLED ORTAL

ENERGY MANAGEMENT




Introduction of KAIA
R&D Achievement_Transportation

P Urban Transit Maglev Train

+ Developed technology for the commercial
use of catenary-free low-floor trams  Developed a commercialized technology for high-speed EMU, with a maximum speed of 4214 transit maglev train
+ Exported to the cities of lzmir (2014) and kmv/hr (the fourth of its kind in the world)
Antalya (2015) in Turkey + Received the Prime Minister's Award (the National Grand Prize in Technology) and was
contracted to supply 130 models for commercial use

g Commercialized the world’'s second urban

+ Maximum speed of 110 km/hr; opened the
Incheon International Airport Line (2016)

P> Autonomous Vehicle Testing City P> Smart Tolling System P Two-Seater Light Aircraft P> Automatic Immigration Clearance System

« Commercialized toll payment technology

: / ek , + Local production of two-seater light aircraft  + Developed the world’s first automatic
using a wireless communication and image (KLA-100) immigration clearance system

SLEREGche K_G‘Fy' ° vnjual e recognition SysiEn) ) « Successful first flight (2017) + 52 machines in operation at the Incheon
autonomous vehicles will be tested(2018) « Applied to tollgates in West Busan, South Infermtiorel Bipert

Incheon, West Yeongam, South Suncheon,
and North Daegu
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2. Overview of Smart City



Overview of Smart Cities

Definition of Smart Green City

Smart Green City is one where there is “effective and sustainable integration of physical, digital and
human systems in the built environment to deliver a green, prosperous and inclusive future for its

| The Purpose of Smart city

Through a data—driven Smart City
Resolve urban problems

With protecting environment, energy and
the underpreviledged

Pursue Sustainable Growth

Through the spread of Smart City
Promote Digital Economic Development

citizens”

| Industrialization and Evolutionary City

Urban Transformation

Urbanization has been rapidly expanded since the industrial revolution.

r = 4t |ndustrial Revolution
1 BENEFITS OF SMART CITY

(Super-intelligence, Virtualised,
Hyper-connected)

Cities have been evolved

in various formats in line > 1 * Efficiency in urban management

: * Improved quality of life
1 ' Sustainable Growth

with the social changes

Urban
Problem

3 Industrial Revoluuun
(IT, Information, Data)
R
1%t Industrial Revolution
(Steam Engine, Machine, R

u~-city/Digital city in 2000’s
Smart City in the 21t
century

Sustainable _

City

f!;

e Social Cooperation
Industrial & Modern Planning in 80’s
Ci t; e o5 New Urbanism in 90's

Development booming in
60's

Reasonable Urban
Planning in 70's

Paradigm of Urban
Planning




GtCOze / year

Issions

Global greenhouse gas em

Overview of Smart Cities

CO2 Emission after COVID-19

[l Pre-COVID-19 pandemic
December 2019 CAT update
Pre-COVID-19 Current policies
60
2°C consistent —\
Paris
50 targets
40 1§
Historical N
incl. LULUCF ‘;‘
30 _‘.;
1.5°C Paris compatible —~ 1
20
2000 2010 2020 2030

* Indicative results for post COVID-19 current polices has been calculated on
a different basis compared to normal pre-COVID-19 method and excludes
any announcement of economic recovery measures to date.

Post COVID-19 response

Impact on emissions in 2030

from policy + sustained investment 2020-2030

Rebound to fossil fuels
___________________ 55-61 GtCOze

- 0.4% decrease in investment +

+0.1% increase in fuel investments

No change in green investment +
No change in fossil fuel investments

v-... Weak green stimulus
40-44 GtCOze

+0.4% increase in green investment +
- 0.1% decrease in fossil fuel investments

+0.8% increase in green investment +
- 0.3% decrease in fossil fuel investments

24 -27 GtCOze
+1.2% increase in green investment +
- 0.4% decrease in fossil fuel investments

Explaining the ranges on estimates
Based on the optimistic scenario of future GDP growth

Based on the pessimistic scenario of future GDP growth -




Overview of Smart Cities
Smart City Framework

Smart City can be structurized and connected with Built environment, Cyber

Physical Infrastructure

infrastructure, and Social systems

|fM Cyber Infrastructure

55 Vehicles & Mobility

Energy Grid &
Renewable Energy

Buildings &
Public Facilities

Digital Technology

ARERO

Cloud Bigdata Art{ﬁmal
Intelligence

Data Acquisition

Semantic Sensor
Data Processing
Technology

Computing
REID System
Network
Gateway
Data Center
Integrated Resource
Management |
Utility Platform Integration & Metadata
et Management Technolo: M
Classification J 2 a

Prediction &

Status
@ Senors
@ AMI

Interface

System &
Optimization

. Effectiveness Analysis & Visualization
U-city

T aidy / 98 / O1d é / 99gbiz / ooy enig T

Mesuring DB Linking
SEN0rs Governace Decision-making
GPS, CCTV System
Water Quality Y Support
Loop D
7 &5 Integmteq g Deep Learning Based Support System
DB Modelling
Integrated GIS l
DB Interface

52

Actuators \
ighti & O Securi
T ( v Open Data Portal
=

Service Layer (Technology Convergenvce)

Smart Mobility

Smart Parking

V2l Autonomous Vehicle Infrastructure
C-ITS & Traffic Management

MasS (Mobility as a Service)

Smart Grid
AMI based Energy Management
Microgrid & Renewable Energy
Exhaust heat Connected CHP Grid

Smart Buildings
Green / Zero-energy Building
Building Automation System (BAS)
Building Energy Management (BEMS)

Smart Water Grid

AMI based Water Management
Water Quality Control

Waste Water Management



Overview of Smart Cities
Smart City Framework

S CS I 2 01 9 C I TI Es I N N U M B E Rs THE NUMBER OF PUBLISHED STRATEGIES IS INCREASING

Strategies published peryear [number]

153 cities worldwide have an official Smart City strategy

42 42
THEY ARE FOUND ACROSS REGIONS AND IN ALL SIZE AND WEALTH CATEGORIES 36
Strategies by category [%]
8% 35% %
fricafSouth America ~1million =UsD
residents 35% 60,000
24% <500,000 3%
North Empe residents Per <UsD 13
America Region Size capita 40,000 -
GDP | - 5
— — 5% ® — [ I
7% 20% i ® 2008- 201- 2013 2014 2015 2016 2017
Asia 500,000-1 million residents USD 40,000-60,000 @ 2010 2012
@
.'l [ ]
@ o
®
o o0
¥ 5)® 0’
e, 3 S S
%" & S N
* 9 P o e @ Y
(1] - (]
[ L a ? @ 8
@ ) ® ¢ ° &
9, o
o®
. ) %e
® ° ® ®
-1 o L
MOST OF THE 5C51 2019 STRATEGIES b o,
ARE NEW COMPARED TO 5CSI 2017 h. ‘B
SCS12018 clties ® e,
- ) ]
@ (City in SCS1 2019 with a new strategy that
was not covered i SCSI 2017 (new) > 57% ® ®
(Ciry in SC51 2079 with an updated swartegy
compared o SCS| 2077 jupdared)
[ &
(Ciry in SCS1 2079 with the same strategy Y
-

as covered in the SC5 2077 [old)
L
............................................................ ° .‘.
@ Ciry with (mostly unofficial) Smart City strategy
documents not included inthe SCSI 2019

Source: Roland Barger, SCSI 2019



Overview of Smart Cities
Smart City Innovation

Innovative projects are breakthrough for protracted economic depression while Cities are
deriving creative solutions on city issues through citizen—engaged Living Labs.

Living Lab Driven or Innovative Smart City Projects

*

Missions of Innovation Projects ¥ Rank Percentile of 31 Smart Cities

on Innovation Projets and Living Labs
46% 15V 11% 10% 19% Amsterdam g
° S.eouIO

—_

w
2
©
- 09 :
o Chicago ° @Barcelona
. . . ) . i c
m : New Business model  m : Start up : Job Creation S 08 ° Lisbon  New York
Incubation pr Incheon °
- Brussels e o ° °
(1 : Special Business Zone : Others g 0.7 Singapore Berlin cOpenhS‘éQﬁ'O“
5 !
2 06 N ° ° °
3 Vienna Madrid Busan Helsinki
2
~Z 05
% ‘ ° °
152 Projects were Driven - 04 Shaﬁgha' Santiago San Fansisco
from Living Lab < Tokyoe @ ° °
o Sydney )
o 03 Dubai Los AngeleStockholm
=]
l S 02 | &gden ° °
v ) Osaka .
14% o Brisbane Taipei Moscow
o 0.1
\ ; Dub“n
S 0
140 Projects are Innovation Projects 0 02 04 06 08 1
Among
1’088_ Rank Percentile on Total Number of Innovation Projects
Smart City

Projects
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3. Smart City Activites in Korea



Smart City Activities in Korea
Overview — Korea Smart Cities Activities

Korea Smart City Activities are spreading out across the country

Seoul*Incheon*Gyunggi(21)

[7] Seoul Incheon, Bucheon, Suwon
u Secx:l’o-gJ,Su'gtrg-gJD Nemyengu, Bupung-gy Koerg
ﬁgvang, Kwangmyeongf77] Bucheon, Sungdong-gu

myangju, Suwon, .
Siheong, Ansan, Yongin. Siheong

Chungbuk(b)

¥ Yongdong-gun, Jinchun—gun, Chungju
Jinchun, Jechun

Daejeon*Sejong*Chungnam(8)

[ Seosan, Asan, Chunan Daejeon
Daejeon, Buyeo—gun [ Sejong
D Sejong Jochiwon (5-1 Living Zone)

Jeonbuk(3)

[ | Kochang,—gun Wanju—gun, Jeonju

Gwangju*Jeonnam(7)

[ Gwangju Gwangju
I Gwangyang, Naju, [™] Sunchjun
Sunchun, Wando—gun

Gangwon(3)

[ Gangwon-do [ Wonju, Chunchun

Daegu*Kyungbuk(8)

¥ Gyungsan, Gumi, Pohanglll Daegu
Daegu Buk—gu, Pohang(2)

Busan*Ulsan*Gyungnam(12)

I Busan Gangseo-gu,D Gimhae, Busan Saha—gu,
Gimhae, Yangsan, Changwon Ulsan Dong-gu
Changwon Gimhae, Tongyoung,

“ Busan Suyung-gu
[l Busan (Eco-Delta)

A Thematic Town
Smart City Challenge

(] Smart Urban Regeneration
[] Smart City Platform(Metro)
| I Smart City Platform(Medium)
fc: [ National Piot City

B Natondl Strategic Smart ity R&D




Smart City Activities in Korea
Smart City Challenge Program — Overview

Smart City Challenge Program

2021 : Daegu, Chuncheon, Choongbuk, Pohang
2020 : Gangneung, Kimhae, Busan, Jeju Island
2019 : Incheon, Bucheon, Daejon, Suwon, Gwangju, Changwon

@ BUCheon' Gyeonggi 10 companies (KEPCO KDN)
3 companies(Hyundai Mobis) | o - = \_}(_ 4 ¢ e-Mobility to manage parking in the city
Demand-responsive | { % R
Transportation system(testing) | ‘ @
Suwon, Gyeonggl = ' P W l 3 >
3” , B
11comparues($amsung£lectromcs)|

5G-based Digital Twin(mobile platform) 10 companies (LG CNS, KT, etc)

Parking and related services

Changwon Gyeongsnagnamdo

Ny © N ‘"~®; : 3 companies(LG CNS))
% L )

9 CompaﬂiGS(G'OSfef ) ¥ s T sm T Smart city-Industrial complex
t Blockchain-based Data R e T development project

Reward Platform



Smart City Activities in Korea

Smart City Challenge Program — Incheon(2020)

Smart City Challenge : Incheon (2020~2023)
Demand Responsive Mobility Solution — Multimodal Service

Mission : Improvement of Mobility Service and Establishment of Multi-modal Standard for
connectivity to existing public transportation system

M

Trip Planner Total Payment Subscribing
[sRZ2_L ]

° - e ag. 24_9.

DTG Data

b = LB-PR  Reservation Reé/o%%letlon Block Chain
& ey = ‘ \/

B J

& @@b@@

I=MOD Moving Stat. Part|c1patory A

° o
k' Multimodal L i' B ~. 5
Phase 1 Phase 2 ~ Phase3 Phase n ‘ \
Information Modal Payment = Extended

Integration Integration Integration Services



Smart City Activities in Korea

Smart City Challenge Program — Incheon(2020)

|ENEWS 22.08.0%

@ Pilot Project Design Overview
Cheongju City launches the first Demand Responsive

* Operati riod : 2022. 10. 05 ~ 2023. 03. 31 (6 th
Bus pilot project in Chungbuk province RIS 2 G- moats)

* Operating area : 30k (Residential population 24,500)

In September of this year, Cheongju City will launch a

Number of operating DRT vehicles : Operating 3 vehicles (with 1 fixed-route bus)

demand-responsive bus (DRT), also known as Cheongiu

Call Bus,” in the Osong-eup area as a pilot project.

This marks the first DRT pilot Intreduction by a basic local swgmlon for Bheonglu Clty

government in Chungbuk province.

‘ 92% reduction in waiting time

The previous 84.5 minutes — Less than 7 minutes for DRT

44% reduction in bus mileage
The previous 1,158 km — 654km for DRT

| qEA
LS00 NS B 1533-5005 (RREE) 57.‘."“()

4 21% reduction in transportation costs
The previous 870 Million Won — 690 Million Won for DRT

Ayerage Daily Warting Time Daily Average Mileage Cost per day of operation
Betora DRT
Service 84.5 min 1,158 km 870 Million Won
92% reduction forecast 44% reduction forecast 13% reduction forecast
Forecast
TAMOS-P . HTH
Simulation 7 min 654 km 6390 Million Won

The pre—operation simulation was based on the introduction of 4 DRT vehiclas
In actual operation, only 3 DRT wehicles were deployed, resulting in differences in the data

After DRT

Service 19.3 min 693.7 km ﬂnﬂl)'Zi"Q



Smart City Activities in Korea
Overview — Korea Smart City Strategy

| Sejong 5-1 District | Busan Ecodelta City
Location : Sejong Hapganri Location : Busan Gangseoku
Area : 2.7 km2 Area : 28 km2
Duration : 2020~2025 Duration : 2021~2026
Developer : Sejong City, LH Developer : Busan, K-water
Innovative Solution(7) : Mobility, Healthcare, Education, Strategic Program : Robot, LWP, Administration, Smart Water,
Energy/Environment, Governance, Culture/Shopping, Job Zero Energy, Education & Living, Healthcare, Mobility, Safety,

Creation Park




Smart City Activities in Korea
National Pilot Program — Sejong 5-1

Sejong National Pilot Smart City

Sejong Smart City Structure

Housing Medium School [Blementary,
Office Neighborhood Living ~ Middie, and High
Facilties Schools, Two for Each) 5"
SmallNeighbornood
Living Facilities Kindergarten Lbrary ¢
Dayeare Conter Park Exhibition Hall ‘
Small Pork Small Theater bt
Sports Facilities. Medim
Hospital
Supermarket

Inner Road Living, Social, and

Convention Center

Structure Public Structure
age .
Land Utilization Plan
Deve lO pment Status The Lst Plan Adjusting The 2nd Plan Adjusting Reexamination of the
Working-Laval Working-Lavel Land Utilization Plan
Consultation Consultation Review of the land
Planning In consideration Development of road utilization plan from
ofthe ted i ineludi reflect!
Appointment of Prof. Announcement of the Resolution of the IR alignment, including EfEEaIE L
development of the Circulation Ring and the philosophy of MP
Jeong Jas-seung as MP Basic Concaption Plan National Smart City elementary, middle, and program redeployment
Provide a humane and Council Apply new values high schololsard 1'he
natural ervironment of miked use to urban
commuting distance to
T from the city Instead of planning = mEs
H parading technology
b
3
H
3
H
b
b
b
b
b
:
past 18.04. 19.00.-19.02
" !
Nt b
Multifunctional Administrative City
5-1 Living Zone Master Plan

Innowvative Sejong Mational Pilot Smart City,
Connecting Paople and Technology

SmartFarm
Energy Farm
Testbed

Innovation Valley: Distributed near Sejong City
Coworking Space  City Data Analysis Center
Smart Building ~ Testbed

R&D Center Lodging

Approval of
exacution plan scheduled

The 3rd Plan Adjusting
Working-Level
Consultation
Value In Preserang the
Onginal State Grean Axls
Conmnecting the Mountains
and Hapgang River

The 1st Ministry of Land,
Infrastructure, and
Transport Spatial Plan
Advisory Committes
Mesting
Block-sized Segmentation
and Greenness Adjustrment
to Activate Walking

The 2nd Ministry of
Land, Infrastructure, and
Transport Spatial Plan
Advisory Committes
Maeting
Subdivislon of the master
plan, two elementary
schools, and roads

The 3rd Ministry of Land,
Infrastructure, and
Transport Spatial Plan
Advisory Committee
Meeting
Development of mountains
preserved In their original
state as artificlal parks
Macement of One
alementary school

The 50th Revision of the
Development Plan
Currerithy the final land
utilrization plan approved

The 4th Ministry of Land,
Infrastructure, and
Transport Spatial Plan
Advisory Committes
Meeting
Supplementation of
theland utllization plan
after the approval of the
development plan

City Based Building Type

Over
Path



Smart City Activities in Korea
National Pilot Program — Busan EDC

The Busan pilot city with the concept of data and augmented reality, is creating of
cutting-edge waterfront city through 10 innovative factors such as robots, water,
and energy. In particular, it is a city specialized in water by applying smart water
management technology in the entire urban water cycle (rainwater-river-sewage-
reuse) and will also build zero energy system that achieves 100% eneray self-
sufficiency by utilizing renewable energy source from nature such as hydro and solar
energy.

» 10 ars o ormovtion

Fobat
(a0 Mstns. ey sl
T A S ey

Lwp

1t o e v, e i
City Admin
e

) v ) ey

Busan Pilot City - Core Innovative Factors

@ Energy A city that secures energy self-sufficiency by meeting its energy
= need from new sources like fuel cell plant, hydrothermal energy

7

Hydrothermal Energy
(10% of total energy need)

Produce electicty and energy Obtan energy for heating and cooling
from fued cell plants by ex¥acting heat from surface waker

60MW Fuel Cell Plant

A global robot city with emerging robotic industry and
robot-friendly infrastructure that integrates robots to daily life

Develop a Korean Water-Specialized City by implementing all the
cutting-edge technologies related to water throughout the entire
water cyclelrainwater-river-sewage-reuse)

100% Water recycling with

smart water technologies

Rainfall monitoring Low Impact Water Quality
Inlegrated disaster Development(LID) Improvement
management
=] ¥ ©
d N\

S

Reuse of sewage Smart Smart Water
Purification Plant Management(SWM)



Smart City Activities in Korea
Overview — Korea Smart City Strategy

| Smart Village(56 Houses) | Smart Village Green Technology

s 2.

Rainwater recycling

Highly airtight

construction

Smart water treatment plant

Low=
chlorinated
water

Smart metering | [[f = - o b Personal mobility

HomeloT =~
Permeable blocks LID « I
Car sharing and EV
= charging z

T,

&

Smartvillase
Sephomes)




Smart City Activities in Korea

Test Bed for Autonomous Vehicle(Hwasung)

| Junctions and -

Autonomous Vehicle Testbed(K-City) }1 Accelerauon Lanes | -

\ Test the vehicle s atility
l 1o one an wccalaration TN

. Building Facet v R s s

i
1 Tant the Impaet of srvicommeiu
| by extenior sides of i bollding, T
§ Tpartale, different hights) wldig s

w10 ol w ik Lane, 5

Narrow r‘mh&.ﬁ—__*‘_» \ N -

Test the recognition of 4 two-way
wndivided section (branch road] and

Bus-only lane

- Tont e ywhicle if m.»urmlﬁb\n‘gm

‘ {imodian and road tide), and eVATORYF N aTReES
0

A ‘..m {0 of Bunes
IR

rosponaes 1o traffic contlicts
. “Bus and Taxi Stop

fnvnwmuu whethar If can manngs the
o [Tt WHRN Fises a0 10x's s10p and go

Signalized Intersection . :
Test a vehicle whether It ean recognize ) - . .
interswctions, crouswalks and iraffic signals ‘ 'S N - w School Zone
Test the vohicle In o situation when 3
. . 2 T8 vehicte how It ean

IRRREN the collision with the
vilner ADIE WERrs o1 8 schoo!

vehiclen and padestrians collide

“. ‘ B i

zone

Unpaved road Tree-Lined Street Road construction noise /
Tout the recognition and judgment Tont & vahicte I ity Roads with other condmon- \
of road environmant nd recognition of envirenmant R PRt R e Autonomaus
in unpaved road conditions I affectod by street Iress 1o road wnvironments ||||r nding road P‘"k‘ng Fnc'“'y
construction and roads with ditferent profiles ’
Tost pur petidiculiar/pacallot/angle
parking abiUty. Lvalunte aby
'.'\‘ \ 11 cops with cotlin
))"‘7’“ Evaluale Mrenamot

ability

Bike lane / Sidewalk

est the conflicty between cyclisty

Test perpendicutar/paraiiel/i
parking ahility

Ik ine) and pedestrians (sidewalk

& 1
=¥

phalt / Concrete roads Roundabout Tunnel

Aspha ’ ads
e . udgmant of ro nments ey » ability to recognig " Test the ability to recognize the
depending on th Wity of road surface ¥ Jabout, to decide priority {IAONG car s environment despite the contrant

¥ T § Ju ad | r I s vohicle s abil )
and to cope with collisions Y between light and darkness
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4. National Strategic
Smart City Program



National Strategic Smart City Program
National Strategic Smart City Program — Overview

Initiating National Strategic Smart City Program based on data and Al
for building Open Data Smart City Frameworks

Smart Transportation

SmartEnergy National Strategic Project
T .. 130 million dollars investment(18-22)
Smart Welfare " Eavironmen: » Government (84.3billion)

+ Private sector(23.5billion)
+ Municipal governments (20.9billion)

Data hub technology
development(18-19)

¢ SMART CITY ——

Service
(Use Case, Living Lab)

-+ Phase 1

Demonstration to
** Phase 2, Daegu and Siheung
(19-21)

¢’ SMART CITY —

Data Hub PN

.« Bhase 3 Sig;tia;d and expansion

»
ol

Joined Organizations : 90

¢ SMART CITY — % * companies, universities, research institutes

City Infrastructure

Participants : more than 1,300

* professors, researchers, engineers, etc.



National Strategic Smart City Program
National Strategic Smart City Program — Concept of Implementation

Conceptualizing the Data—driven smart city model and implement the several usecases in Daegu and
Siheung by use of Datahub model with advanced technologies such as digital twin, massive loT.

Use Case Model Living Lab Model

(Service Enhancemnet) Smart City Model and (Innovation & Business Inteligence)
Base Technology

Digital Twin
Daegu City Legacy System - »»

Service

Public administration

Sustainable
environment ﬁ
- -
Total Energy
" *E E " Management System B2
% § % € »
& & Social health care 4%
c E 5 c L
8 8 Data Hub
2 mobiiity 58 2 g 8 ——e (B
o - o o o .
Disaster E _g ”
Managementd [l h-] 3
Emergency Services § §
= a FS
Data Hub Center and
urban administration E Business creation

Urban Data Hub

@ pata @ Citizen Opinions @ Service

Source : KAIA 28



National Strategic Smart City Program
National Strategic Smart City Program — Smart City Data Flow

Smart City DataHub is the fundamental infrastructure for data—driven smart city where the
raw data and calculated data are stored and analysed for the public/private services

KR I
” ‘ Traffic

Mobility Service Data SMART CITY DATA HUB

L
‘ . - ’ )

N ‘Raw Data Cf)mbxned D/ V. e ‘

| Environment - ° ’," ' /( “ e

\\.\_)( *r’\ L / _ ®

" Energy & Mobility

Service Data

Environment \’)

@ Energy S @({alyzed Data,

Service Data -
Energy e / —



National Strategic Smart City Program

National Strategic Smart City Program — COVID19 “EISS”

EISS was developed through the application of Smart City Data Hub to collect, process and
analyze relative data to enable the automation of the epidemiological investigation process.

COVID19 Epidemiology Investigation Support System © ~oproval Request

© Confirmed Case @ Details Col‘lDf?rtI;IéstCfaSe

Occurrence Request

Epidemiological Epidemiology
Network Investigation Management

o Approval

DEAPCIIY-DATATHUB
: : Application © Pequest

ecurity
Flatform Block chain Data Protection and Prvacy i g Smat U'Jt‘f"ra:‘u‘"‘ National Mobile-Service Company
Open Data £ Mobiity (SMS)
Portal Hub Connectivity Data Hub Core Semantics 8
Smart
oneMam AdagtesMarager  Dota Map Manager Deta Map % Common Knowledge Parking + |8
Platform Semantic Data Mg, = @LG U SK ‘telecom
LOD Harvesting Data Lake Semantic Analysis & ML Smart.
Goms B natyics (B & [ so Aobile-Service Company Officer
roker = 8 = g I
e Harr s s & SemanicOB & \igaization/Dastboard |§
U<ty oneMZM Adapter 3 B ArmlyeE0) Sand - Librares 2 |8 rdminstration . . .
Platform & Operation DB box 5 H e Primitive National Credit Card Company
E — Anatyics ML £ . =
e Gl L R Primiye 0 ¥ s ] Etoment Details @ B Honew Climne
oRa, NB-o = s Senvie 5
S U-Cay Fatform Harvesting g § Realtime Data Sream Processing |3 Dta Portdl | NSRS QUIIS o T
Fi [Data Access AP1/SDK Energy Q + === m onren
Loy Legacy Adapter 2 Data Quaity Mgt & L Cyde Mgt Data /'SW Market Place Management o ouns BGHE
atform £
— . £ R Accourting 5
evice Management i Usage Logsing - i "
Massive loT Data Reputation = Wevﬁ- vany Off
Edge 5
! acministration & Configuration Data Govemance Data Hub Monkaring & Gty Indese
y
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National Strategic Smart City Program

National Strategic Smart City Program — Siheung Innovation Districts

2-1 Transportation

9 * |ntegrated platforms for smart mobllity (MaaS)
a * Services for parking space sharing
* Demandresponsivetransport/transitservice (DRT)
2-2 Safety

« Flood prediction and warning services
(Daegu dyeing industrial complex)

* Slopecollapsepredictionandwarningservices
(22 branches)

* Heatwavereductionandvulnerabilityanalysis

¢ Emergency rescue service (Indong)

2-3 Establishmentof city administrative services and the Data Hub Center

« Developingintegrated5D-basedurbanfacility
management technology

« DevelopingSmartCitysocialcrowdsourcingand
portal technology

* EstablishingtheDataHubCenterintheDaegu
Smart City Center

2-4 Problem solving services with the participation of citizens

* |ntelligent trafhc safety and control
(Shincheon—daero, Yongji intersection)

* ECODashboard(15productionsites,400con
sumption sites, 20 in Alpha City)

¢ Fine dust solutions using walls
(Dongil elementary school)

¢ Solutions for lllegally disposed waste
(Ayang Arts Center, Ansim Creation Valley)

* Safety solutions for streets for the youth
(Gosan 1, 2, and 3-dong)

* Al resource circulation robots

* Crowded detection model for subway using
Al crowd counting

¢ In—wheel type e-wheelchair—based ADAS

Hakjeong-dong

Gwaneum-dong

Habin-myeon
Sasu-dong  Paida-dong

O

Dasa-eup ook
Galsan—-dong

Woram—dong

Hwawon—-eup

Nongong-eup

~Maecheon-dong

- Taeie-on—dmn'

®

Neegok-dong

Sabok-dong ,

" -

'

The Dats Hub
Center



National Strategic Smart City Program

National Strategic Smart City Program — Siheung Innovation Districts

£ /O
City Lab Q
Center () S
o
‘\':") @/@' ©
o

/ A
/(, 9/0) S,

® Fine particle measuring and monitoring

® Analysis of ine particle pollution sources
and air quality prediction

© Provision of fine particle information and
testbeds

o Five types of Integrated smart metering
reading (HEMS) (186 households)

o Building Energy Management System
(BEMS) (4 locations)

® FactoryEnergyManagementSystem(FEMS)
(2 locations)

® Siheung Care Zone for the elderly living
alone (12 locations)

)‘ |

disabllity (across Jeongwang-dong)

~  Establishment of the Data Hub Platform in
the City Lab Center
* Realization of digital twins in the data
marketplace

* Top—down projects for smart city service
modelsbasedonlocaldemand (4 projects)

ﬁ: o §$ a * Mobility assurance system for people with

* Bottom-upprojectsforfosteringnewindus—
tries using smart city data (8 projects)



National Strategic Smart City Program
Innovation District— Siheung

Siheung has pursued the innovation district as smart city solutions and systems are
critical for the 4% industrial revolution and digital transformation

w0 & ':‘ | % — H#BINT
5?0 e = ) 5 @ f 3
# = N A ) R S o @
D O , " ——OE Y )| eoTm '3

Stz 2 & Qi5M=1) Sharing Mobility Intra'for the et Kwangmyong-Siheung Valley

27 oieqng F e el convenient and efficient transport (2;;%“)
- ‘ o AR g ,,§,R&D Complex for manufacture and IT
- — ! wE P o B /Hidden Champions and Scale-u
?.'90 Innovation Cluster ‘ B mi/ gl "“"‘\‘)« 2mﬂTes’tbed for Srr;art City Service :
agxeio)y Free Trade zone, ¢ ; Smart Housing and Smart factory
Bio, Mobility innovation Anchors | o d Sy |Data-Driven Industry
B R&D and international cooperation | (‘ olmat b ¢ v ——
280/ o = G T 7 o s - '.A
2/ () M) o 18 028&4,5’-—**”; () G A ol {;)'\l\
y’ (94.8m) < <
Data Cluster e N Wy '\ :
. / y ) W B \ -

Data Centers for the data industry ~ - Ay oY

Innovation District for usage of Data d 217 :

New Industrial Growth Engine SASAS

Data Marketplace and Al Center -

Urban Informatics b o g o

S, Loe ‘ - Living Cluster
2= v
. | X Wic)ptat s a . 2 . -
Kiafireme iSTer \ # Appl_lcatlon in the city living lab for mobilit
V and innovative services

Citizen Participating Services
Smart Logistics, Smart Energy, UAM,
Cleaning Robot, Smart Street

World-class Marine Leisure Complex
Smart Fishing Industry by combining ™
the mobility and data solutions Mobility Cluster
Integration of vertical and horizontal =
Value chain for automobile industry | @ gy
Self-Driving Car Innovation Cluster | 3
Combining manufacture and service |

c o



Urban Transformation by Smart City

5. Urban Trasnformation



Urban transformation

bth National S&D MasterPlan

The 5% Masterplan of Science & Technology, Innovation in Korea('23~'27)

« Strategies for not only resolving current national issues and preparing for the future, but also for enhancing the S&T
system and creating an ecosystem for industry with emphasizing the importance of establishing a foundation in S&T

A Bold Future Led by Science,
Technology and Innovation

3 Strategies, 17 Pillars 50 Tasks

Science, Technology & Innovation

Challenging Issues

Strategy 1 Strategy 2 Strategy 3
Advance S&T Improve Resolving National
System for Innovation Pending Issues
Qualitati Mission-oriented | Capabilities anc Private Sector -Led | through S&T and
lé?’(;ve\;tlhve Foster an Open University & Preparing for
. Ecosystem government-funded Future “a- Disaster &
. Research Environment Rovonrol hatitutes & crisis Mangt.
Carbon i
R&D Achievement Starting Businesses €D Neutrality @ 2”.552{,3,"022
Digital National Def
Key Talent Regional Innovation N Transfgrmation at;) g:cgfitinse
Science as Culture | S&T Diplomacy 2 Nealth& ¢ Space&
= Key Technologies to Nurture National Strategic TGCh“OlOgies
& - @ ®m N e e o @
Semi duct S dary Ad d Next-Gen Advanced Aerospace
Display battery Mobility Nuclear

-G Quantum
1 Hoareaen Al Advanced Next-Gen Cyber

o And marine ydrog rH Communications Security Technology
Power Biotechnology Technology Mobility



Urban transformation
Government & S&T Policies

Considering the role of the MOLIT as prescribed in the law, the current government and MOLIT’s direction of
promotion, and national sustainable development goals, four S&T focus areas are derived

MOLIT(naugural scress, 2

‘s ... We will prepare for the future
* (Art. 42 of Government Organizaiton Act(MOLIT) through in'?] ngti onin space and
@;’hZ.Mlmster ofsz:]ndC, Infrast;uctu're al\rlwd .Tranls_IEJor‘F is |'n Icll;llarge ofthe es"cabllsh.rlpen.t transportation. ...(omitted) ... We
and 3 Jusitment o tf Ie gmpre ens!ve ?t!qna ercr;torlad han, conservat:on,dutl ization need to shift the paradigm to
an evg opmer.1t of lan ,con§trud|on of cities, rog s, an oustes: coastalan consumer-centered 'mobility’ ...
reclamation projects, and affairs related to land, railroad, and aviation transport

Yoon Suk-yeol Administration(Tasks)

MY EE 24 ADEME| 7t 2 Y- QHAEA}-

EMSTNE F| X M2 FEIH 2 DH5E7 |5 A A THAH)
HEHE|QI42 93, IHH 11070 YH. 0|+ 209 F7H LR"
. =] -
oze DEEE amme sy
@\t‘gg _,' 7|- DECENT WORK AND
2! ECONDMIC GROWTH
AHEIOLR EE O -
o2 L =
_ ozl
Mt o8 15 B4Al
nl=lhe = -
22| HAAS =7{0kE A3t 13 fuue Nl @
e ST e
G<sALS

Focus Area

Land/Urban Space Mobility Infrastructure Living Places




Urban transformation

MOLIT 10 year Plan’s Vision and Goals

2nd Comprehensive R&D Plan for 2023-2032 . .
Vision, Strategy and Tasks

Big Shift in the Paradigm of Land and Transportation through Technological Innovation

5 strategies and 17 tasks for future response and pending issues in the field of land and transportation

Main Area [ Issues

Strategy 1. Open Digital Space
Innovative &
Strategy 2. . o
Intelligent Mobility
Strategy 3. Construction 4.0
Industrial Cluster and
Strategy 4.

Community-hub

Private-led
Innovation &
Dissemination of
R&D outcomes

Policy Support
for Industry
Innovation

Mission-oriented
& Innovative
R&D System

Strategy 5.

Digital Transformation dimate Change & Net Zero

Social Crisis and

Meta Green Smart City Safety Service

Inclusive and Safe

Net Zero Mobility Mobility

Eco-Plant and

SOC Resili
Hydrogen City esilience

Net Zero Smart Safe and Well-being

Building Housing
R&D-based
Manpower .
Data Ecosystern & TERTEC Y Regional
K ledge- Devel t &
m.)w E. <5 Advanced R&D eve opn_len
sharing Library International
Infrastructure

Cooperation

Hyper-tube

e
Autonomous
Srivine

arbon Neutra

-

=~ <
Digital Twin

Smart Construction

Smart Building Digital Logistics




Urban transformation

MOLIT 10 year Plan’s Conceptual Map

Paradigm Shift of Space and Mobility through Innovation

| E2
X1 RAET Al B2 A DI2HE DWLIE MK CHEIE

JINAM . Y UXY IV IEA Q20 4, HT Xis M SWE|
ZimRtE 2. ME} 2/ ADE TA| JIRa s, HASY QWelE
21SE 3, APPSR OO AHIA A 6, TRE0|D Q138 DWYE]

KIS SE10E J|BAIE D3t =OI0| BWEBt ARE2 =Y
JimM 7. Construction 4.0 JIRANE10. =4 |8 HRUE] 3=
2120 8. Mot NS U MR 4N JIGMMM T, Net Zero ADHE &%
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Urban transformation
Future Smart City Program _ Autonomous Driving

R&l Program

For Autonomous Driving
Technology

Duration : 2021~2027
Budget : US$ 1bn

01 VR TEST(Virtual Simulation)

.....

N w“‘. ‘_ =

-
Bt
2 &




Urban transformation

Future Smart City Program _ Virtual Space

Real Space Digital :I'\:vin Epace Metaverse Space

o~

-




Urban transformation

Future Smart City Program _ Meta Smart City

Carbon
Neutral Cit

Diversky of Energy sorce]

[on-Demand Mability

UAM Port

Hyper-connected
Cities

Al Platforms

Datahub

-

Mobility
Innovative Cities

Connectivity



Urban transformation
Future Smart City Program _ Social Crisis and Safety Services




Urban transformation

Future Smart City Program _ Innovative & Intelligent Mobility




Urban transformation

Future Smart City Program _ Net Zero Mobility

Carbon Emi ssion Monitoring

Hydrogen Station

Electric Airplane




Urban transformation

Future Smart City Program _ Resilience of SOC

Earthquake

o

Tsunami



Urban transformation

Future Smart City Program _ Net Zero Smart Building




Urban transformation

Future Smart City Program _ Hydrogen City

Hydrogen City Model will be developed for next 10 years in Ulsan, Ansan, Jeonju and
other cities, of which purpose is to accomplish the carbon neutral city

Sewage treatment
Station

Electric Car & Hydrogen Car

Combustion station
Complex Station

Substation

.

: L";l’

L5

Bio Gas Tank

4

i

Ll
-~

S )
8

‘
Poa)

-

i

I
8
3]

B

"r'l"

IjZ Storage

Heat Storage

Energy Storage

e v Yo "IV VG F5y
Upper Deck : H2 Car, H2 Bus, H2 True
'? ,_ 5.&\" S Lower Deck : Hydrogen Train
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