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Abstract There is increasing demand for a specific direction of the ‘smart-city regeneration project’ that
is spreading along with the urban regeneration New-Deal. This can be seen as a limitation in the
uniform application of technology without considering the unique characteristics of a region. Therefore,
this study analyzed cases of areas where a smart-city regeneration project is underway and proposes a
continuous operation direction for the future through the case of operating a Living-Lab. First, a
theoretical study related to smart-city regeneration was conducted. Second, smart-city regeneration and
the use of a Living-Lab through the project were analyzed. Third, implications were derived through
overseas living-lab case analysis. Finally, a direction for living-lab operation in an urban-regeneration
area of domestic smart-cities is proposed. The result of the study shows that clear guidelines for the
operation of smart-city regeneration are needed. Second, it operates a Living-Lab with various
stakeholders(residents, public institutions, research institutes, etc.) and collects opinions. Third,
infrastructure is built so that it can spread out of a region without being limited to regional boundaries.

Finally, smart-technology is applied by considering the characteristics and problems of the region.

Keywords : Smart Urban Regeneration, Living-Lab, Urban Regeneration Activation Area, Smart City,
Monitoring, Support System
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Table 1. The stage of development of smart cities in
Korea [3]
. Step 2. Step 3.
Sﬁf) C}ty(]?;gid Establishing a Full-fledged of
System(‘14~'17) | smart city('18'~)
- Fostering new
growth in the
convergence of - Cultivating an
construction - Low cost, high innovative
Aim and efficiency ecosystem for
information service urban problem
and solving
communication
industries
Infoma |- Vertical data |- Horizontal data |- Multilateral,
tion integration integration two-way
Platfor |- Closed type - Closed and - Closed + Open
m (Silo type) open type (expanded)
The | The U-City act|- U City act - Smart city law
leaal | The first - The 2nd - Smart city
s stgem Comprehensive| comprehensive promotion
4 Plan for u-city | plan for u-city strategy
- Central - Central
government government
- tral
i Central (individual) + (collaboration) +
Subject| government local local
(MOLIT)
government government
(partial) (expansion)
- New t
ew town - New town + - New town +
(over 1.65 . . - .
Target o existing city existing city
million square .
(partial) (expanded)
meters)
B Estabhshment - Bstablishing a
of physical X i
. public - Creating a
infrastructure : ! i
integrated national pilot
. such as .
Busine | platform, city
integrated . .
ss ) securing - Promotion of
operation FIRN ; ;
compatibility, various public
centers and ; . .
L and promoting offering projects
communication B
standardization
networks
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Table 2. Composition of the Urban Regeneration Act
[4]

Law Contents

- Chapter 1, General Rules.

- Chapter 2 Promotion System for Urban
Regeneration

- Chapter 3, Urban Regeneration Strategy Plan,
etc.

- Chapter 4 Implementation of Urban
Regeneration Project

Special Act on
the Promotion
and Support of

Urban- - Chapter 5 Support for Urban Regeneration
Regeneration ; ¢
- Chapter 6, Leading Urban Regeneration Area
(Enforcement | Chapter 7, Special Regeneration Area.
2022.01.01.) pter /, speci generati .

- Chapter 8, Designation of Innovation District,
etc.

- Chapter 9, Supplementary Provisions.

- Chapter 10. Penalty.
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Table 3. The composition of the Smart City Act [4]
Law Contents
- Chapter 1, General Rules.
- Chapter 2, Establishment of Smart City
Comprehensive Plan, etc.
- Chapter 3 Implementation of Smart City
Act on the Construction Project
A . |- Chapter 3-2 Revitalization of Smart City
Creation of )
Smart Cities and Service. )
R - Chapter 4, Standards for Smart Urban
Industrial i X
. Technology, Information Protection, etc.
Promotion, etc. . | )
- Chapter 5 Smart City Promotion System
(Enforcement
- Chapter 6, Support for Smart Urban
on December .
30, 2021) Industries.
! - Chapter 7 Designation and Support of
National Demonstration Cities, etc.
- Chapter 8 Special Regulations on Smart
Innovation * Demonstration Projects, etc.
- Chapter 9. Penalty
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Table 4. Smart City Innovative Talent Development
Business Education Program [1]

program Contents

- It operates according to the characteristics
of universities such as master's degree (four
semesters) and master's and doctorate
integrated courses (four to 10 semesters)
By dualizing the curriculum, students in
various specialized fields such as urban,
information and communication, and
computer engineering take their major and
essential courses related to smart cities.

- Reinforcement of convergent thinking
capabilities to solve various urban problems
such as environment, transportation, and
energy by introducing
problem-solving-oriented education
programs.

Master's and
Ph.D. Smart City
Convergence
Course

Education
programs linked
to industries and|-

local
governments for
field-based

education

It is reflected in the selection evaluation so
that the roles and capabilities of
participating industries can be evaluated

Internationalizati
on program for
smart city
overseas
expansion

- Internationalization program for smart city
overseas expansion

Table 5. The business goals of 6 universities in
charge [1]

University Contents

- Training core high-quality human resources to
lead the smart city industry, the core platform
of the 4th industrial revolution.

- Training convergence professionals who can not

only plan, design, construct, and operate

advanced smart facilities but also establish
policies according to the development of ICT
technology.

The trained professionals play a key role in

leading the convergence of industries,

technologies, and interdisciplinary and
reorganization of the global industrial structure.

KAIST

Busan - N :
. - Training General Planners for Smart City Master
National : )
| X Plan for Coastal Urban Regeneration
University
- Cultivating key human resources to lead future
Seoul urban culture development and urban
R technology innovation.
National . . .
. . - Seoul National University College of
University . . . X
Engineering, Construction and Environment
Engineering, "Smart City Track'.
- Based on the education and research
infrastructure of the Department of Future
Sungkyunkw| Urban Convergence Engineering, specialized
an education that reflects the needs of the smart
University city-related industry/local governments to foster

key professionals who can lead the industry
revitalization and overseas expansion.

Cultivating innovative talents who can provide
safety, mobility, convenience, and eco-friendly
services in smart future cities and spread them
to jobs and start-ups.

- Fostering "Smart-CORE Talent" who can
promote mobility, safety and disaster
prevention, energy, environment, and urban
regeneration more smartly.

Contribute to fostering innovative talents in
smart cities and revitalizing the smart city
industry.

University of|
Seoul

- Through the convergence of interdisciplinary
systems between majors, comprehensive
knowledge of smart cities is provided, and
through industry-academia, local governments,
and international cooperation, global creative
innovative talents with practical knowledge and
experience are nurtured.

Yonsei
University
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Fig. 6. sambang water Living Lab [14,15]
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Table 6. Seongbuk Smart Urban Regeneration Living
Lab [16]

Date Contents

- Reviewing the problems in Seongbuk-gu

2020.09.26. | How to make a smart crosswalk?

- How to make a smart parking lot?
- How to make a smart pole?

2020.10.09.

- Where will we choose as the main street?
- How to make Media Facade?
- How to make a smart library?

2020.10.24.

- What services are there for a safe Seongbuk?
- How to create a civic communication
platform?

2020.11.07.

- Reviewing the problems in Seongbuk-gu.
- Installing a smart library.
- Installing a smart parking lot.

(This program is for dealer)

2020.11.19.

o

Fig. 7. Seongbuk Living Lab [16]
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Table 7. Jungang-dong Smart Urban Regeneration
Living Lab [17]

Date Contents
2021.06.02. - |~ Smart city policy and techngl(?gy trends
2021.06.03 - Concepts and examples of Living Lab
|- Operation of Jungang-dong Living Lab
2021.07.14. | Smart bus shelter, smart parking l‘ot
- Smart lane system, smsart street-lights, etc.
- Smart bus shelter, smart parking lot
2021.0825. | P]thc Wr‘Fl PrO]ect, illegal parking S}Ifstem
- Fire monitoring system, market guidance
service through robots
2021.09.08. - Living h'ealtl'd care s.ervme, smart view
- Smart view installation area

Fig. 8. Jungang-dong Living Lab [17]
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Table 8. Sinwol3-dong Smart Urban Regeneration
Living Lab [18]

Date Contents
2021.10.26. |- Artificial intelligence recycling bin.
2021.11.23. |- Solar floor lamp
2021.12.21. |- Fire prevention system at Sinwol 3-dong Market.
20220125, | e reenagers s youne people)
2022.02.22 |- A smart city project tailored to the region.
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Fig. 9. Sinwol3-dong Living Lab [18]
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Fig. 11. Hwajeon Urban Regeneration Master Plan [20]
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Fig. 12. Living Lab Citizen Participation Team
Recruitment Poster [21,22]
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Table 9. Living lab type by driven [24]

Contents

Type

Leading Living Lab by companies that want to
develop and test products and services through
Living Lab.

Utilizer

Local governments, etc., participate in innovation
activities as a foundation and helper for Living Lab
activities.

Enabler

Subjects with research functions such as universities
and research institutes lead innovative activities.

- Focusing on the use of technologies that have
already been produced.

Provider

Type that encompasses the widest activities with the
main purpose of solving problems through
cooperative activities.

- Focus on user interests (region, life, etc.)

- User-led bottom-up method.

User
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Table 10. Objectives and Core Functions of PULL [25]

Contents

Work towards helping cities address sustainability
and liveability by intergrating global and local
solutions.

- Bring global solutions to Indian cities using the
sandbox approach

enable the smooth implmentaion of the Smart
Cities Mission

Objectives

Learning by using Multi-disciplinary approaches
to learn and create knowledge about urban
problems

engaging with governments, private actors and
policy knowledge institutions to review, select,
design, test and fine tune relevant global
solutions to their needs

co-creating collaborative spaces for residents to
participate in urban planning processes
experimenting to test local and global solutions,
knowledge and approaches through a sandbox

Core
Functions
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Table 11. Pedestrianisation Project Processes [26]

Processes Details
- Setting the Context
1. Background |- Pedestrianisation in Panaji
- Site Selection
- Chandni Chowk, Delhi
- Church Street, Bangalore
2. Case Studies | _ Las Ramblas, Barcelona
- 16th Street, Denver
3. Data
Mapping and |- Survey(Shopkeepers, Users)
Stakeholder |- Government officials consultation
Consultation
4 - Preliminary survey, observational analysis
SR - Building Use and Street Character
Documentation . X
- Vehicular movement and Parking pattern
5. Design - Design Strategy
Recommendatio| Master Plan
- Detail Partl, 2, 3, 4
ns . .
- Implementation Strategies

Master Plan

Fig. 15. Pedestrianisation Project Master plan [26]

Detail Part 1

Fig. 16. Pedestrianisation Project Detail partl [26]
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Fig. 17. Poo Wifi Diagram [28]
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Fig. 18. Philips HomeLab — Mirror TV [29]
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Table 12. Smart Hospital Living Lab Objectives [30]

Contents

- Improve the safety of hospital operations
- e.g. by reducing medication errors

Improve
hospital safety

Imporve - Improves the logistics and operations of
hospital hospital
logistics - e.g. through improved patient tracking
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Table 13. Smart Hospital Living Lab Projects [30]

Contents
- Tracking staff and patients in the operatin
Reliable & p : pe §
s theatres, to ensure surgeries start on time.
Operating A .
- This project uses low-engergy beacons
Theatre . .
handed out to staff and patients.
- Developing a pillbox that uses spectroscopy
to identify which pills are placed on it.
Smart Pillbox . Y TP P L
- This project aims to reduce medication
errors.
- Innovationg the rocess of prosthesis
Prosthesis ovationg | P . prosthe
L fabrication using 3D scanning and printing
Fitting and . o .
o technologies to reduce fabrication time and
Fabrication .
costs, and enhance patient care.
- Development of 3D-printed clamp for IV
lines. Using spectroscopy, it verifies in
Smart IV Line | real-time the liquids inside the IV line.
- This project aims to reduce medication
errors.
- Developing sensing technologies that can
Handwash monitor how well people wash their hands,
Monitoring and whether they wash their hands at the
right time.
- Using augmented reality to improve the
Augmented experience of surgeons during operations,
Sutgery and particularly to enhance the education of
trainee surgeons.
- Improving our ability to predict how man
Predicting P & o v pres Y
people visit a hospital's Emergency
Emernenct
. Department, based on contextual and
Admissions ;
environmental factors.
- Developing smartphone software to monitor
Smartphones oy . . .
. patients’ behaviour and lifestyle in and out of
for Science .
the hospital.
Proactive smart|- Developing proactive smart speakers for
speakers chronic disease management.
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