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Optimizing Public WiFi Redeployment in Gimhae’s Historic Downtown
with Maximum Covering Location Problem (MCLP) Model
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Abstract

This study addresses the need to reassess and redeploy public WiFi infrastructure as part of an ongoing initiative that
began in 2012, focusing on enhancing digital welfare and connectivity in urban areas. It evaluates the current public WiFi
usage and estimates demand using pedestrian flow data in key historical and cultural tourism areas of Gimhae city. By
applying the Maximal Coverage Location Problem (MCLP) and Multi-Criteria Decision Making (MCDM) methodologies, the
study aims to identify optimal locations for redeploying WiFi access points, ensuring service coverage meets maximum
demand even with limited infrastructure. The findings propose a demand-oriented approach to enhance service utilization
and accessibility, thereby contributing to improved urban public infrastructure management. This research offers new
insights into demand density management in urban spaces, emphasizing the importance of evidence-based decision-
making in Smart City planning and policy formulation. The study also highlights the relevance of sustainable urban
management strategies in response to aging infrastructure and increasing demand, serving as a model for other cities
aiming to improve public services and connectivity through Smart City initiatives. This case study underscores the critical
role of data-driven approaches in achieving sustainable and efficient urban development.
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Table 1. Utilized data

Content Data item Information Format
Ap name, address,
- dinates / ap
Public wifi B ;
Supply ; name, period,
status ﬂ:gatﬁgj n, data number of users, S8
9 total data usage,
usage time
y Reference year
Demand Fl;)asllggon and month, gender, A
analysis pop age, coordinates :
(gender, age) (2020-2022)
CCTV, security
. lights, traffic :
Relocation .2 .~ Coordinates
: lights, emergency .CSV
candidates bells, bus stops, (up to 2022)
light rail
Road name
Road, e J
_ _ administrative S?S?:;Qésggigge
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information  tourist distiot énde ’
information d
(cultural assets) ﬁ::}gal AR
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Table 2. Descriptive statistics of public WiFi usage

Category(Unit) Mean Std. Min Max
Total number

of users 15,300.74 961594 1,032.00 37,080.00
(persons)

(T(_fl’;)f" datausage 6803 66052 381 474223
Total usage time

(hrs) 14118 12632 950 50,710
Average data

usage per user 3796 11452 044 72284
(mb)

Average usage

time per user 60.32 51.18 11.47 320.49

(min.)
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Usage Time (min)

User Count (person)

Data Usage per User (MB)

Usage Time per User (min)

O3 1. M| Ul S3=oloto| 2iA & 0|88
(B2 2| 22I0| 26m AMH|A BHEAZ H|USELIC|A| B9 271i= AP 7HHTHE B|wE el HE515! 2i2)
Figure 1. Public WiFi locations and usage status within study area
(Only the top left image represents the 25 m service radius, while the sizes of the other buffers are standardized for relative comparison between APs.)
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B 4353 glou, efojuto] Aldo] AEHOR 2JHT Q=

Zlof thgh A|AAo|at Aeshe Fr WS v]Ee Aot
A 2 gtellAe 71 ol 2] W ol F-setelutol
o] 1) o187, 2) o8 478, 3) o8 B &S FHH = WA &
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A HRR, o] & AMGALY ol 8 ARt} Hloly AMgFE
FAloll A1E8l= ‘WiOpt Score(WiFi Optimal Score) A2
H7FI3At}, WiOpt Score A= Z3A| F52telu}o] Hlo]E]
of ZgHe F o8& &, F Hlol" AN, & o & Al 1%
gt diole AN, 1919 Bt 018 ATt 5 5718 B &
stetal, QEANE B 7RIS RHgste] PARE R0l

O F ARESh= WA 4] (6)2 Tt

Wi Opt Score = 3, (X, % Loading;) ©)
i=1

A7 M Xy, = i WA W50 HE3LE gL, Loading, = i AR
B2l 9921 7EA], n2 ARSE WY FIh4olt

84 AR 4L HEY 7R (& 33 22,
WiOpt Score A5 AF&0] U] Y%= 9] A=t Wik Yet
dich, % o8& 59 71 A= 0.7307, F o1& AlZFY 71%21
£ 0,98752 ¥=9] Fgo] okt ¥h, ‘F gloJg ARG
0.2582, ‘191G Bt o8 AITFE 0.35728 F3= 0] “"J‘ZH"EL.E

H 3. WiOpt Score X ME2 I8t H4H 71EX|
Table 3. Weights for variables in WiOpt Score calculation

Category Weights
Total number of users 0.7307
Total data usage 0.2582
Total usage time 0.9875
Average data usage per user -0.1048
Average usage time per user 0.3572
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ket 190% Bt Hlolg AR 7 A= 23] 0.1048
2 Jidf ko] kS Mt ol o84 271 WAL, 0] 8- 4]
Zt oie] gloje] ARgRo] AxE A4, HIEYA F2o] ¥AY
A APY) A7} B2 dHloje] ARgo] WA ghe (9 7}
ek, weba], $7HHQl Al AR Hohs AYbE oz o]
fo] A23t 7]1E AP A9 &84S Fole AR F4&
T3 o, o] 715 AIE S dlolE o] 2 E4T £4] 1ol
Aol A Fo=E RHgstnE, HYigte] A3 Reks A
i A] Ef ] Aol A Ao A EEg gsfor At HE #
ofafof ghct,

T HAZ, IA ol8saE /7 UF HolHE 7Ntz
“WiDemand Score(WiFi Demand Score) A4~5 £ J5}e] ¥
7k8t3tt. COMPAS SRFAA A7 AshAl 8 A Elo]
Bl 20200478 202297k2]2] & ©9] - AFE, AIRE, &
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i 5 AT EEE 44 FEste] FAERY, o
Aol & HAE = YAt ol & A= 374 9= ¥4 {5 ¢
T Hlo[E(U)E ARg-3ll FAA] o829 EEE S35
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Table 4. Descriptive statistics of WiOpt, WiDemand, and WIEff

Scores
Category Mean Std. Min Max
WiOpt Score 0 1.0068 -1.3463 2.8546
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Figure 2. Evaluation results of WiOpt, WiDemand, and WIEff Scores
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