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ABSTRACT

The purpose of this study is to propose a direction for designing and managing a smart park for realizing a smart green city
and to present measures in the landscape field to foster related industries. The research process is as follows. First, the concept
of a smart park was operationally defined through a literature review, and three principles to be considered in the process of
creation and management were established. Second, in terms of the three principles, problems and implications for improvement
were derived through an analysis of established cases of smart parks in new and pre-existing cities. Third, a pool of designs and
management standards for each spatial component of a smart park was prepared through literature and case studies, and then
further refined through brainstorming with experts in related fields. Fourth, measures were suggested to the government, local
governments, and the landscape field to promote smart park creation and management. The main findings are as follows. First,
the concept of a smart park is defined as “a park that contributes to securing the social, economic, and environmental
sustainability of cities and local communities by supporting citizens' safe and pleasant use of parks and improving the
management and operational efficiency by utilizing the digital, environment, and material technologies.” Second, the three
principles of smart parks are to improve the intrinsic value of parks, to improve the innovative functions of parks to solve urban
problems, and to make the design, construction, and management process smart. Third, improvement implications were derived
through the analysis of cases of smart parks creation in new and pre-existing cities. Fourth, the directions for smart park design
and management were suggested in five aspects: green area, hydroponic facility area, road and plaza area, landscape facilities
area, and park design method. Fifth, as for policy implications for revitalizing the construction and management of smart parks,
the development of smart park policy business models by city growth stage, and park type, the promotion of pilot projects, the
promotion of smart park projects in connection with the Korean New Deal policy, and smart park policies led by landscape
experts were presented.
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Table 1. Example of smart town challenge project types

Figure 1. Basic plan of smart landmark park in Busan Eco Delta
Ctiy
Source: Busan Metropolitan City(2019): 185
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- Introduction of smart services in
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ties, etc.) for smart urban land- of elementary, middle
scape and high schools

Source: MOLIT(2020): 2
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Table 3. Case site and analysis elements

. A0IE 3 = - A2 Al 24
Division Contents Note
Al EMol E e New town |- Sejong Lake Park -
site |Established | - Daegu national debt redemption move-] ~
At B4 A E A AEAE AntE 2 24 - & city ment memorial park
2] A3 dolr 7] Yol A=A AlE s AT 714 TA General -Locatiop, area, project cost, main agent] Literature
o] Ui FAEFES7 e dS AAssith information (s)irviireOJeCtv introduced - technology - and search
A EA 2ae ot 2Tk A, Lut Aol Ut Ana- ,
43 24 04k MY ATE EU2 290 Le ad Sepa T Lt
Cho(2018) &= 2FFE 34l Al £4] 84E Fdd E9E & ments [Principles of| - Improvement of the function  innova- Seairi;’esf_leld
WHE 713 ANI2E ARSI, Lee of al(2010)E 2PHE 3 T ot g an st s o cro| 90
Aol =YE Mu|A F3S o, 2187 2 AH|, 540 ation and management interview

sH2x7455(X| A 482 65(2020 12%) B



Journal of the Korean Institute of Landscape Architecture 202

3 Stk AR - VR AR, 3
F W, Aol 245, Al hH 7923 5 B 2
PtE AH|AE Algetal ATHNAACC, 2018). 2019l 9
% FEE o 2oE A AU, B T F4

WA, *‘J}E 9 27, Z0IE 3] A2, 2ol s

& AHlA Fof - AlgakaL ﬁlE}(NAACC, 2019). ZrlE
AE 3 S {3 AEEY EE

2 iixﬂféz" ZULEATE 7)E
T 7oA FRE S AF V18E AT
7+ Slth(Table 4 #=)

g st 24

2) b= 349 712 23

AZANE FU 2AH M A
EAEA ABE A AAA s P SRl che 2
THE 71654 9129 S AEAG A1 89 M8 42
1) 587 B, A8 038 T
RARMSAE NS

>~
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and service | ster safety, Solar power mobile charging bench, smart light
street, Smart digital signage, Smart park care, Smart
shadow lighting a: Smart park care b: Digital signage

Source: LH(2019) : NAACC(2018) : NAACC(2019)
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Figure 2. Smart park care system and digital signage
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Table 5. Overview of Daegu national debt redemption movement
memorial park (loT-See Park)

- National debt redemption movement memorial park (IoT-

Title See Park) (IoT test-bed base construction project)
Loca;(;r; and | The whole area of 42 Dongin-dong 2-ga, Jung-gu, Deagu
Business | 640 17 0
period
Cost - KRW 770 million
. - Mobile convergnece center, SKT Consortium (2 local com
Main agent .
panes participated)
+ Al CCTV that learns and detects risk factors by
itself
+ Conversational emergency bell with location con-
Safe . .
firmation
- Smart streetlight with safety and energy saving
effect by automatic brightness control
Introduced - Installation of environment and fine dust sensor
technology + Solar bench that can charge mobile phones
and service | Eco | - Smart trash bin with fire detection and automatic

trash loading check, compression and alarm func-
tions

- Establishment of free Wi-Fi throughout the park

- Providing entertainment elements and historical
educational eontents through AR

+ Smart direction signs

Easy

Source: Daegu Metropolitan City(2017)
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Table 6. Results of smart park creation and management case analysis

New town Established city
Analysis elements
Sejong Lake Park Daegu national debt redemption movement memorial park
- Create a differentiated image of a place through lighting - Installation of digital signs considering the convenience of
Out- . .
come - Free Wi-Fi pedestrians
- Installation of pedestrian recognition signals and bicycle lanes| * Free Wi-Fi
hnprqvement of the - The landscape is damaged by sensors and soalr panels -T[hellandscapgl is damaged by 1ndlsgr1mnate 1nsFa111ng
essential value of the . intelligent facilities such as sensors on existing street lights
installed for tree management ) . .
park . . . - Installation of digital signage that do not match the natural
The landscape is damaged due to an inoperable or broken
L . scenery of the park
Limit | media panel . .
. . + Wi-Fi connection problem
+ Wi-Fi connection problem . . . . .
. . ., ) . + Lack of consideration for those unfamiliar with using smart
+ Lack of consideration for those unfamiliar with using smart ) .
services such as QR code-based AR service services such as QR code-based AR service
- Low quality VR contents
Improvement of the QOut- | - Build system to reduce park maintenance cost, grew trees| -Introduction of various smart services related to wvisitor
function innovatively | COme and manage park facilities, and guide park information safety, convenience, and eco-friendliness
to solve urban - . . .
I . - Insufficient use of big data on fine dust and use-behavior
problem Limit | - Many smart facilites that are not used or operated - Many smart facilites that are not used or operated
Out- | - Development and operation of citizen-participating smart| - Development and operation of citizen-participating smart
Smart design and | COM€ service program service program
smart process of . _ : : :
creation and + Top-down design and creation by public and expert groups Top d.°Wn design and creation by pubhc and expert groups
Limit | - Lack of consideration for changes of technology and + Insufficient level of use of collected big data
management . g 2 -Tack of consideration for changes of technology and
changes in space usage .
changes in space usage
AES AR B4 & Addolghe 399 FaH SR Bkl FESIAL, o)F w9 - wE PN S AEE
DS G, ARFA Rok ARV FHOT AQS R0 BE] I 4G 3 T2 A 5 A olFolAA
W) e BT BAGT BREn FU B HAME 23 A0 B s UAE Ault RAE 392 Ahe
5 BN FEFNL INOE S 2vEAE AU AYS 2 FUOE Ashe £FOE WUIHS VR - AR S 2viE
A B, A% 5O B0 A D B - 09 ARPE Y /162 B89 B9 30 A4 - T2 AAS 24 - B
AER o F5o0] a7t Sith 2] ks =olguksl 420 7 whhslA] £} ErkE 24
X, ZAEA A4S g FalA Ve I SHAME ©— €9 AA gt xHs s Aol 7le W £t 7t
W3 o, T A - AEe] A7 mAEA) g, a8 AS S gl ok tiuyh FEsith g 2ol 2 &
FE A, AR 2E S S BHCE Y & AE AFE AMES 3 AEE A, B8 3
PtE 7]e 3 AHIA7F AEH FAIE o84 &840 AAshE 8810 F 4 Stk o]& WAE] HsiAe 715
Bzt Holth 87 2 AHA ANE ARNS 2E NS ARE % - AL AN 4 A & des
29 B2 QY 5= YolHE 2P EReQAT A YRS felshy, shAe T A4 $AS Tejsio} S
A4 A, #3E deole ] &8 ikt nE 59 3 A A BA A, e Aol B2 A, 39S &
& Ue L Sl AR YA &8 $31& BH o7 AXd ntESH Y, A UESE Adste ARz 2ot
Bt Anle WA o85S B 4Eold, WsgA0E o AREAEL 1% FAAE MBE oBdelE §1
2vhE S AASHE AL AGNoR Bk GRol B stk 20 A1gsh AUl s £A 309 443
QA BA, AFHI AL F AGNNE BA 2SR TR Aol BF L2t PES 29 309 olgeA 4, o)
MBI 29 Jf e BH 0w A8 SlE ARE Tt A LA LR 1A e ARE VeI AIAES o] §HA ¢
HIAE MelF] - 38207 283 JQar} ok I A, 3 A A s AYFe )7 € 7leEn
AR, AAI9F 24 - ] Y] AnfES S uf g vlE T aAHe, FUEYE ARS EsoR gtk dAl -2 EAl
S Agolth BYZAS Bl ZAE Bol 2vhERY 24 € F0) ARle) ISk, A ste, BT 0142 Ashake
z7] AN E Alg AU AE 102 Alga Sl 2 2890S Fopfy, A sAS s REY AvE Jen Al

o)
o
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AES IY I Z3E o|FEE AA| - Aglsfof 3t} Table 7. Space component and design/management elements of
SA, EA AR WA 2mlE 29 A AR Byske smart park
‘?] 3H A 7:"2]51]' ALE @HBH 01: “ﬂ":]' /1\_]—'1:—}‘]9] ;g_%% 4Z]' Area  |Space component| Design/management elements
AEH 71&3) MU A9 HAER SR 883 Fort 9 Planting Grass planing / landscaping planting
A& AL PM(personal mobility), £, #jg 28 S 714 Green area| Planting base Irrigation monitoring / underground
E/‘]Oﬂ X_ql_g_é.]_x_‘:_ E]] xﬂ g'ko] = iU}E Hﬁli\-g] ’dl?ﬁ. ;ﬁl% (soil) irrigation / soil sensor
ko] & 2 9tk o]2 Y ZIIAEEAIS} A|37] A% H%fdr.?;t)lpmc Water supply and grainage facilities
_ - _ acilities Motion detection sensor / rainwater
Al 5 AEAY AnlE 39 AR A-E vlEE] AnfELAY] area Pond management monitoring
BHIAA © 2] . S . .= o o1 v o] o)
A o] B - R - o gol = AR 2ATE A Walking soace | P2Vement / streetight and bollrd / smart
71 TAY AL ASsE AAF AR £2 - X AR 9 Street and 18 Sb transportation system / smart shuttle bus
square area
A9t A - 29 712E vhEsjof shAh 714 BEAY AS Square Media facade / pavement / design lighting
e Elag AR 8 A2 B9 AR AN, Rest fucity | S benh / trah i / el /
} ol A9 2 . 2 s B awning structure inking fountain
CCTV. Wi-Fi ¥, e 5o 2 53 - A2 g F - — —
3 2o ~ win . Y Landscape | Outdoor facility Information sign facility
25 L = A B AP o]d S o
=1 0}0:1 ] = OH 7(] L }'Eﬂ 7]’ E]'T = L%E} o T ]‘:H o facﬂlty area Amenities Toilet / smart parkmg
oA SNAL 9F] ‘A3 A m 222) . % AR
A sdE Sl Z] o shel Ad 3 Xgi =3 A 75}7(],/] Landscape Small building structure / amusement
Az @D A - AR(eH'S wES Q7 AT structure facilities / sports and fitness facility
User-oriented design / construct data
Park design method platform / induce residents to participate /
=10 = =
N. ADIE Zolo| My - Ha| urs e s
| ADIE Zgio| Z7F 7A 2 Ay - 22| @4 & qLE 7Y AvtE Fdo] A ALl HA
e 29 W AAF AT TUOE AAG EY 5 AN 5
sole 2ol AA - B dels B P4 AL 1AM AA e EEn, 54 9o 47 2 Bl Ave Ae
ASATY AU HE ZAMANZT ZATAA, S HEAE F2 AL £ W A7 420 AQT 4
T3 TEATE 2 54 Foll A3 HE LS uhge) A S S8l AAAR] #AHE ALt AelH, ol sl AA #
Ak A - B G B4 Qo SAAE el R w % 2o Bedeh 29 ¥ o) vleS W e 52 w9
4 9o, 2ANEE 99, 193 29 4 8 5 Th 99 @rh(Table 8 32),
o7 FEYHTable 7 #=x). & 4

E A A e T 2 EeE AAI AW, 2) T7NE 99
UCLA Luskin AlEjoll+] 238 ‘Smart Parks: A Toolkit' & 27 A 9l 54 o EX = BSOS o)Ld AS
7122 ZPtENE S7F AREA(AIF D o = WS 20 sizgie Alae w4 7 -4 A S8 Al So
E7IE A2 B ARE Ed2 20E 399 30 94 gegid, andd B A2 2 g8 54 A8 5
SAE B8 AP A, AvERAG FEE 2 2 = o] lLke] A AEI O B AAToJof st} AulE T A 427
AA - A AE7E 3903 Arle] F 2Rl 2R Be A oL AnlE 748 TYsle] MR o g
AVREYS B8l 718 ddist 48 40wl 33 3L sz ges, AAH0E £ AUS Belsle) BS £
T8 SAE 2RE A - A R BN 0.2 olgahe Ao 1 o] gtk £RNMNE A&H0R
) D7k A QA A DI ubet Felo] FHHol T 7 ‘L?%Ol TFeslor st AE
HolE 4 % 24 52 F FH0] L9HA 4EF A
1) =2 o wlojof gH(Table 8 %)
"EATY B A SO A HE, AN FAEAE
AT =AY 2 AlRe] 4 B AN Tge 9% = 3) B2 2 2% 99
AF9, Aol ke ast 22 30 EE ALE A5t B2 938 4] A A 58 1% 1Y 30 1y
TSIt AT BARS] At fajd 22 mEA Y o 293 712 AdEE 2RI T g e LnE A
AT FAC BA A A g3t go] BYHoRE F2 AR AR §S BEste] 3 U A8 BB ¥
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Table 8. Desing and management direction by space compnent of smart park

Related technical and service

Division Design and management direction
cases(source)
+ The green area is a space for planting in the park and includes the planting base such as soil and irrigation facilities
. -+ The main purpose of designing and managing green areas using smart technology is to support the healthy and
Design and . . . . L
management direction susltgulnable growth of treeg and ground cover plants through. systematic management. Planting, soil and irrigation
facilities, etc. Accurately diagnose health conditions and streamline food management
of green area . . . .
+ Prepare measures to reduce energy consumption and operation, maintenance and repair costs that can occur when
creating green areas
+ Using technology that can automatically manage lawns
Grass - Reduction of energy consumption and operation and maintenance costs that - Automatic lawn mowers(Vaglica,
planing can occur during turf maintenance and management 2016)
+ Minimize pollution by using cut grass as compost
Planting + Monitoring the Gowanus Canal
Land- - Use of technology to encourage healthy growth of food ingredients in Brooklyn, New York (Lou-
scaping - Efficiently monitor the health status and needs of the overall planting through kaitou-Sideris ef al, 2018)
planting methods such as near-infrared photographing to visualize plant photosynthesis - Tree vitality meter (Busan Me-
tropolitan City, 2019)
Green -AqNst the water supply ‘cyclef a_nd optlmlze' the water supply pattern by atta- - Smart irrigation (Woelzel ef i,
ching sensors to the park’s existing water pipes and pump
L + Collect comprehensive data such as season, soil moisture, microclimate and
Irrigation L . S + Smart water meter, Los Angeles
> vegetation information at various intervals . S
monitoring A . (Loukaitou-Sideris et al, 2018)
- Efficient irrigation is possible based on the collected data e
S . . N + Smart irrigation system (Busan
+ Irrigation is systematically managed and monitored to identify the age of . .
Lol . Metropolitan City, 2019)
irrigation and replacement time
- Different locations of underground irrigation to provide optimal water supply
Plantin depending on the type of planting and root depth
base (soigl) Under- - Drip irrigation method can save water by spraying directly on planting roots - SDI (Subsurface drip irrigation),
ground +Data is collected and managed remotely through the wireless network of Santafe(New Mexico) (Lou-
irrigation sensors installed throughout the park kaitou-Sideris ef al, 2018)
+ Underground drip irrigation realizes more uniform water distribution and
reduces the possibility of evaporation and spillage
- Implement appropriate measures for tree growth, such as conducting soil
inspection through soil sensors - Hyde Park, ICRI (Intel Collabo-
Soil sensor | - According to the soil evaluation items of the landscaping design criteria, the rative Research Institute), Lon-
acidity, salinity, water quality and water level of soil suitable for soil planting don (Truch, 2018)
are measured and managed, and the health of plantings is monitored
+ Hydroponic facilities connect facilities and related design elements into one system for effective water production and
management
. + The main purpose of designing and managing hydroponic facilities is to manage rainwater, irrigation, and hydroponic
Design and e .
manacement direction facilities in an eco-friendly manner
8 . - Continuous supply of water must be possible to produce waterscape at all times, and water quality is managed
of hydroponic facilities e e
area through excellent management and water purification facilities
- Use facilities that can collect long-term water volume and water quality sample data
- Use geographic information to identify watersheds, identify patterns of rainfall runoff, prepare for disasters such as
floods, and use water efficiently
Hydro- - Smart City Barcelona Initiative(Lou-
ponic - Efficient response to variable climate and surrounding land use kaitou-Sideris ef al, 2018)
I~ Water supply and . o . . .
facilities sinage facilities - Effective monitoring of rainwater storage, filtration and management based on - Bracing for Stormwater, Lenexa,
area sranag long-term rainfall data and water quality sample data Kansas(Loukaitou-Sideris ef al,

2018)

Pond

MOUQH - Prevents safety accidents by sending notifications to managers and rescuers
detection . . X -
sensor when sudden changes in motion patterns are detected through motion sensors
- By introducing a real-time control system such as sensors to the rainwater - Smart water meter, Los Angeles
Rainwater management infrastructure, the inflow and outflow of water can be (Loukaitou-Sideris ’e[ al. 2018)
management automatically performed according to changes in the surrounding environment c
o . . . . + Water spot (Busan Metropolitan
monitoring | - Can improve rainwater flow management and storage functions and improve

water quality through real-time control.

City, 2019)

10 st=2x7sEIX| M| 488 65 (2020 12%)
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Table 8. Continued
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Division Design and management direction Related technical and service
cases(source)
+ Systematically monitor parks and manage park facilities through innovative facilities and materials
Design and + Consider using new and modified materials
management - Use of various materials to alleviate environmental problems in the park such as rain penetration
direction of street | - Introduction of wireless communication technologies such as Wi-Fi and IoT into pavements and facilities to collect
and sauare area information and monitor park users in real time
- Encourage active interaction between park users and managers by introducing Responsive Furniture
- Utilization of night light-emitting packaging materials according to pedestrian (l;zlrl\fﬂ Orlrlj ?gi???t' _Ssailrdlti Batrbalra,
use behavior and need for night lighting OFHATLOURATLOUTSICENS € &y
Pavement . o - 2018)
- Improve accessibility, visibility, and safety, and reduce electricity usage and .
maintenance and repair costs - Smart bike park (Busan Metro-
politan City, 2019)
+ Smart Street Lights ,Barcelona
-Light pollution is minimized by limiting the time to tum on only when | (LoukaitouSideris ef al, 2018)
necessary using a sensor that can detect user motion ’ A.Utom%tlc Eco Countgr fgr bicycles,
- Conserve energy by automatically adjusting the brightness when necessary by \zzvoli;c;nsm(Loukaltou-Slderls el al,
Streetlight connecting the lighting and IoT .LED ditv Tieht with .
and bollard| - By adjusting the direction of the lighting protection device according to the (%yaiegusgarFCity) senso
angle of the light source, light pollution caused by lighting is minimized - Smart city park light (Daegu
Walking - Consider the characteristics of facilities installed at regular intervals and use Metropolitan City 2017)
space sensors to identify pedestrian and bicycle traffic - Automatic dimming when detecting
pedestrians (Sejong Smart City)
Smart - Installation of transportation means such as smart shuttle bus for pedestrian
Street and| transpor- convenience - Black Forest National Park, Ger-
square tation - Provide convenient functions such as real-time location provision, reservation, many (Truch, 2018)
area system payment, efc. through card or smartphone application with IoT technology
;[zlri shuttle bus in the park is operated unmanned to facilitate movement in the | GATEway. London (GATEway)
Smart + Apply various smart technologies and artificial intelligence technologies such as ) SAIUIEZT?EIC_I pggisgt)nan recognition
shuttle bus| sensors, cameras, lasers, and automatic driving technologies . Silart d’ trian detector (MOLIT
- The energy required for shuttle bus operation can be produced through solar peaestnan cetecto
panels, etc et al, 2019)
- Digital signs are installed in frequently used spaces to deliver various information 'S(,)Of% Sign, Boston (Loukaltou-
Media in real fime Sideris et al, 2018)
facade + Securing profitability by promoting information such as corporate advertisements .E/Iczcginbgiﬁ da?gucsl;sr?sﬁret?guiitan
and local community services and events ) Po
City, 2019)
- Use materials that can generate electric energy when visitors walk in frequently .gzﬁf rl\fjrr;go?offs Iggra;te;aiscmaty
used spaces and identify the number of pedestrians passing through the . . s,
Square | Pavement | pavement (Loukaitou-Sideris ?f al, 2018) .
- When using materials, the aesthetic elements of the park must be considered .Ezlali;l?ﬁwg;ﬁ;;rﬁigﬁﬁ qu;facr
and actively used in interactive spaces that encourage visitors' physical activity .
tou-Sideris ef al, 2018)
+ Using materials that can emit light by minimizing energy consumption such as ' ﬁogjranné]ablePLiDscm lPog\t/ﬁS;nta
Design | LEDs and optical fibers AZ?rffj Sc‘fgtui isn é‘;ﬁ SpaZe f;;l'{
lighting -Progtramm ngtmalf{es it easy to change lighting and artistic representation to in Phoenix. Arizona (Loukaitou-Sideris
create a variety of spaces ef a1, 2018)

HEESIOE]
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Table 8. Continued
Division Design and management direction Related technical and service
cases(source)
+ Dataize visitor usage patterns and use them as a tool for managers to understand facility status
Design and - Install sensors and video cameras in landscaping facilities to collect data on infrastructure utilization and assess the
management health of the infrastructure
direction of - Administrators streamline the maintenance and repair of facilities in parks based on accurate data collected
landscape facility | - Location and management of facilities efficiently by identifying the location of facilities and lights and the degree of use
area of space by users through geographical information
- The energy required for the smooth functioning of landscaping facilities is self-generated through solar panels
- Introduce benches that use sensors and Wi-Fi features to identify user bench | - Smart play bench (Busan Me-
Samrt usage patterns tropolitan City, 2019)
bench - Supply necessary power by using eco-friendly energy generators such as solar | - Solar bench (Daegu Metropolitan
power City 2017)
. r[isa‘l;gteilic esensor attached to the inside, it is possible to grasp the timing of - Smart trash bin (Daegu Metro-
Trash bin + Identify waste volume so that waste can be collected immediately and optimise ml?ta“ C%ty 2017 Busan Metro-
) politan City, 2019)
waste collection path
- Using materials that can reduce bacteria on the surface of facilities + Photocatalytic titanium dioxide
Rest Material | - Maximize sterilization and reduce maintenance costs by applying these materials coating (TiO2), Brune (Loukai-
facility to places where multiple users need frequent cleaning tou-Sideris et al, 2018)
- The Sunflower Umbrella, Shade-
Awning | - Using solar panels as shading structures Craft (Loukaitou-Sideris ef a/, 2018)
structure | - Efficiently produce solar energy using sensors and motors + Solar panel umbrellas, Los Angeles
(Loukaitou-Sideris ef a/, 2018)
+ The smart fountain in Brooklyn
Land- . - Continuous water quality monitoring through sunlight, filters, sensors, efc. Bridge Park, New York, Water
scape Drlnlqr}g - Provides a warning to the manager when maintenance and repair timing and risk Fountain Quality Assurance, Wa-
facility fountain are found through sensors shington, D.C. (Loukaitou- Sideris
area et al, 2018)
- A digital sign at a transit station,
Outdoor Information| - Disaster and disgster information is communicated and promoted to park users Utah.(LoukaitouTSideris et .2/ 2018)
facility sign through digital signs - Media board, disaster notification
facility | - Wi-Fi enables fast, remote update of sign information board and samrt notification board
(Busan Metropolitan City, 2019)
A . Sen59rs identify the use of toilets and prf)ylde‘ therp to users in a visible manner, - Hollywood Bowl, Los Angeles (Lou-
Toilet and inform the manager of any abnormalities in toilets . .
. . . ; kaitou-Sideris ef al, 2018)
+ Reduce toilet congestion and promote efficient maintenance
Amenities - Smart parking Project, Pisa (Truch,
Smart + Streamline parking fee settlement and parking management by combining sensors 2018)
parking in the parking lot and digital identification tag information in the car + Smart parking lot (Busan
Metropolitan City, 2019)
+ Automatically update educational programs and play structures according to user | - Yalp Interactive Sona Dance Arch
Small needs and Sutu ball wall, Yalp Interactive
building + Create a space where you can interact with smartphone applications (Loukaitou-Sideris ef al, 2018)
structure - Interactive facilities collect user data and provide various information such as | - Open platform, aquatic experience
Land- frequency of use of facilities to managers, and use them as educational and zone, and underground garden
scape experience spaces through various uses and functions (Busan Metropolitan City, 2019)
structure + Introduction of amusement facilities that are similar in structure to existing play - Yalp Interactive’s Sona Dance
Amuse- structures, but can collect user data and are connected to the Internet for remote Arch, Yalp Interactive(Loukai-
ment management tou-Sideris ef al, 2018)
facilities | + Promote interaction with children virtually through an integrated system with * Smart play bench (Busan Me-
buttons, sensors, lights, sounds, colors and photos tropolitan City, 2019)

12 s=2x7sEIX| M| 488 65 (2020 12%)
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Table 8. Continued
Division Design and management direction Related ctzcsehsilgjlriz;i service
Land- Sports - Introduction of kinetic equipment that produces energy through generators, etc * Energy-generating exercise equi-
Land- iy LT . pment, The Great Outdoor Gym Co,
scape and - The generated electricity can supply power to lighting in less time by users
facility | ™ | fitn through the connected power grid, and can be used to charge users’ mobile The Peckham Rye Green Legacy
E;reay structure facileiis h(;);legs o po £nd, and ca u AIEe USCrs Mo Gym in London, London(Loukai-
P tou-Sideris ef al, 218)
- Based on the big data analysis of park users traffic and park use behavior
User-oriented design measured in the park, the park facility is introduced and the park design is -
drawn up
+ Improve the management and operation capabilities of the park by establishing
a data server that standardizes and processes the collected data in the park.
Construct data - Real-time update of information on park management and operation to park B
platform users
Park - Induce development and use of various applications by sharing park-related
desi information with citizens through a data platform
esign
method - Free Wi-Fi in the park is installed to encourage residents to participate through . Smart City Ist Avenue(Busan
wireless internet . .
M 1 ty, 2019
Induce residents to| - Activate the community through park applications and build social . V}eﬁtfrgssefnrbcgny’sim ula)tio
participate entertainment functions A ! du Administrati IZB
- Systematization so that the experience and feedback of park users can be Mufmenl‘; Cit m;orfg)o nbusan
easily collected through the application etropoiitan Ly,
Create thased - Evaluate parks in the areas of Degree of IoT adoption and Degree of systems - A system of flexible wall panels
p integration, and make the park system progressively meet both sectors (Side Walk Labs, 2019)
S AAHCE #2d  YEF Aok st 53] W AL e AEE H47 %(biophﬂiaF s a3l7] 9l A
28 X4 E (responsive furniture)®] EYL o] 4x}s} Lalx} o7k Aldel] Hlal diH o ® el s1Adel Wil Al &~
o] A2l A5 AL T8 & QrH(Table 8 #2). EY2s dad & ole v F Sivh JPE(untact) &
sol St 2ekE 7 Y A J1ze] et AdY Al
1) 27 ANHE 99 o] T AFE Ve AH| A9 A E Z Ao %?Pé‘ Aol
27 NAELS 29 o]87e] Wl 98t AJNEE B A o} olefd BHAM B AT ArtE TUAE S A
AE Ho] NHE o9 ANE S8 kst 27 AdRe  od A - e e Adkeal, #d ]S4 e
AA R CCTV 52 AA3te] 24 olgAel dolgg g 2 BRI HS BAS ANEE AS SHoR saEdn
o - E E3 AnpleE 3190 WO =zz1A4 0 Aol v
7, o1& - AF ARE Holeist ool Bk g g DTS E l T:}j SE e iy ﬁioj’fh !
s - . . = THA 7‘__-‘r__i——‘Z/\— %UE—‘—T_O7‘_-Li'—‘Ei
%5202 oY S g B2 249 S g s Y ]] P ]o}] i J}E 5 oi}lﬂa i }j ;
_ - _ . A9} 7 Ao ZA" AnlE 319 2 BA3le] s
o 1879l 37 B ol 2y AR FAgEe & RO TREIA SRS SR 0 F SIS 2T T
- - - — =73l kel 5 =
%;ﬁl?‘ HH‘]‘)ﬂ E_g_%]_:[: 3}1‘4’(T&b168 \:1'_12_) ] }'UE J—EM‘jF AR, Rt ]’9]' LT’__‘7]-Z]'—\EQ‘/]E )
o) e RS 7 P 84 AA - Bl PFS A
¥ ] o] AnlE 9 ZA . g FAIE 9l A
5) 29 A7 o FeE Alge] ArlE ¥ 24 - B SAgE 9E A
N A /\]}\}242 q_ 71-1;}
ZUhE 39 A PHoRE AA 3 24 e gy VTR T T
. AR, BA ARG 9 FEEE R2E IEY AY
o] AnfEZIE 21317 9om o8z} A A HoE ZA A oo o= o=
ZPIESES F781aL 312, o84 T4 = o = D - o - o6 = -
Z & 0 Ho] §% 1;],7:“;(_] =z o] 9)tH Table 8 ZZ) r’H'cTﬁg {_ﬁﬂ]—E %_'d XéZle LAkt ]32]—%6]'—7—. }\]%’]A]'ﬁ'é‘ ‘ZF{]EH
, T U pil iy o aple ), - . - =
" T e e ° oF Grh(Figure 4 22). B3] 2PIEEA AR 7128 WY
3 NEA] - 7IGEA - 2FEA G ARE A A
V. 28 I MM ARIsH RIS ANk Tk Bg 239, ojdel 3, 27
B EAAATATY 5 39 432 34 k5e 2ve
COVID-192 I8} A8 2o vt 347 Do) ob 39 Al RAL wasiol @k 228 Al B F7b)
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