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Abstract Given the impetus afforded to the digital transformation of society, it is becoming increasingly
important to introduce big data and artificial intelligence (AI) technology in urban planning. Urban
planning research has traditionally identified data compilation, resolution, and precision limitations as
critical constraints. However, recent technological advancements have effectively addressed these
challenges and initiated discussions about the proactive integration of big data and artificial intelligence.
Although the necessity for technological adoption is acknowledged, there is a current lack of
consideration of the prioritization of specific technologies in the medium to long term and inadequate
understanding of how perspectives may diverge based on the demands of technology users. This paper
aimed to fill this gap by investigating the sequential introduction of technologies in urban planning and
examining how viewpoints vary among stakeholders according to their roles as technology users. In
consultation with experts in urban planning, this study 1) analyzed the necessity, urgency, and feasibility
of utilizing big data and AI technology in urban planning as perceived by civil servants, public
institutions, and urban planning engineers and 2) derived implications for technological applications.
The study highlights the importance of introducing technology in urban planning and different
perceptions of priorities and factors associated with its introduction.
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Table 1. Classification of Technological Types Based
on Prior Research in Urban Planning

X IAdministra-
Status . Spatial X
. Prediction ) tive
Ref. Analysis . Planning
A Technique . Support
Technique Technique X
Technique
Gong et al. (2017 X X
Pan et al. (2020) X X
Rios et al. (2017) X
Kim et al. (2016) X X
Hong (2017) X X
Essien et al. X
(2020)
Kim (2017) X X
Jo et al.
(2017) X
Jung(2020) X
Mittal(2020) X
Allam(2019) X
Kankanhalli et al. X
(2019)
Rathore et al.
(2018) X X
Dong et al. (2020 X
Allam et al. (2019 X X
Rathore et al.
(2016) X X X X
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Table 2. Type of Technology in the urban planning

Category Description

Status Analysis |[To collect data and analyze the status of sites,

Technique |and monitor urban spaces for urban planning
To establish planning indicators, set

Prediction appropriate indicators, predict changes in

Technique urban environments, simulate prediction by

indicators, and predict space demand

To examine planning drawings, evaluate
directions and alternative plans, establish plans
by each sector, and review planning scenarios

Spatial Planning
Technique
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Table 4. Results of survey on the important for
technology adoption(unit:%)

To support the license process for planning,
planning review process, and residents’
participation such as public hearings, notices,
etc.
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Table 3. Results of survey on the need for
technology adoption(unit:%)

Category A B C D E
Status Analysis Technique| 0.0 0.0 2.7 12.5 | 84.8
Prediction Technique 0.9 1.8 11.6 | 223 | 63.4
Spatial Pl.anning 0.9 08 | 214 | 304 | 375
Technique
Administrative Procedure 18 205 | 259 | 232 | 286
Support Technology

A:strongly disagree, B:disagree, C:neutral,
D:agree, E:strongly agree
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Category st 2nd 3rd 4th
Status Analysis Technique| 63.4 26.8 6.3 3.6
Prediction Technique 26.8 41.1 15.2 17.0
Sparial Planning 80 | 196 | 580 | 143
echnique
Administrative Procedure 18 125 205 65.2
Support Technology
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Table 5. Results of survey on the urgency for
technology adoption

Category A B C D E

Status Analysis 00 | 18 | 54 | 304 | 625
Technology

Predictive Technology 0.0 0.9 15.2 | 30.4 | 53.6

Space Planning 00 | 125 | 259 | 313 | 304
Technology

Administrative Procedure 0.9 13.4 | 304 | 188 | 143

Support Technology

Alstrongly disagree, Bidisagree, Cineutral,
D:agree, E:strongly agree
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Table 6. Results of survey on the realistic technology

adoption
Category A B C D E
Status Analysis 09 | 09 | 45 | 205 | 732
Technology
Predictive Technology 2.7 4.5 11.6 | 31.3 | 50.0
Space Planning 45 | 80 | 188 | 420 | 2638
Technology
Administrative Procedure 5.4 71 89 | 33.0 | 455
Support Technology

A:strongly disagree(after 20years), B:disagree(15~20years),
C:neutral(10~15years), D:agree(5~10years), E:strongly
agree(within 5 years)

E3 71E =49 A@7RsAl Hisf FAE 7 o
A9] Zolg & & AUtk FFEAY B9, AR7E
Al AFRA} 74 9 DBFEES LE FAKRL 5
| ol 2 109 oW w2 AP W Elo] Aol
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Fig. 1. Feasibility of introducing detailed technology of status analysis technology according to awareness
(A: public institutions, B: civil servants, C: urban planning engineers)
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Table 7. Questions showing differences between groups

Questions Scale

Q1. Priorities for the importance of

“Complaint Filing/Handling Service” in

“Administrative Procedure Assistance
Technology”

3-level scale

Q2. Urgency of “Field Investigation”

technology in “Status Analysis Technology” 5-point scale

Q3. Urgency of population-related technology

« » -point scal
in “Prediction Technology’ 5-point scale

Q4. Feasible timing for “Administrative
Procedure Support Technology”

5-year,
5-stage period
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Table 8. Result of one-way ANOVA

o |met| " e | e | e
freedom

Q1 9.882 4 2.471 2.814 .029

Q2 7.218 4 1.805 2.995 .022

Q3 5.539 4 1.385 | 2.937 .024

Q4 20.415 4 5.104 4.329 .003

Q5 11.730 4 2.932 | 2526 .045
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Table 9. Result of Bonferroni test on Q1 and Q4

DM 95% Confidence
DV Gr(c;)up Gr((]))up (1) SE Vzﬁ;e Interval
Lower | Upper
2 -.134 .281 | 1.000 | -.94 .67
. 3 .033 .281 | 1.000 | -.77 .84
4 -.610 256 | .189 | -1.34 12
5 .263 .268 | 1.000 | -.51 1.03
1 134 .281 | 1.000 | -.67 .94
2 3 .167 312 | 1.000 | -.73 1.06
4 -476 | .290 | 1.000 | -1.31 .35
5 .397 301 | 1.000 | -.47 1.26
1 -.033 .281 | 1.000 | -.84 77
o1 " 2 -.167 | .312 | 1.000 | -1.06 73
4 -.642 290 | .287 | -1.47 .19
5 .230 .301 | 1.000 | -.63 1.09
1 .610 256 | .189 | -.12 1.34
4 2 476 .290 | 1.000 | -.35 1.31
3 .642 290 | .287 | -.19 1.47
5 .872* 277 | .022 .08 1.67
1 -.263 .268 | 1.000 | -1.03 51
B 2 -.397 | .301 | 1.000 | -1.26 47
E 3 -.230 301 | 1.000 | -1.09 .63
4 -.872% | 277 | .022 | -1.67 -.08
2 .567 324 | 829 | -.30 1.49
1 3 1.178* | .324 | .004 .25 2.11
4 727 294 | 150 | -.12 1.57
5 .995* 1 .309 | .017 11 1.88
1 -567 | .324 | .829 | -1.49 .36
5 3 611 362 | 942 | -43 1.65
4 .160 .336 | 1.000 | -.80 1.12
5 429 349 | 1.000 | -.57 1.43
1 -1.178* | .324 | .004 | -2.11 -.25
2 -.611 362 | 942 | -1.65 .43
Q4 3 -
4 -451 | .336 | 1.000 | -1.41 51
5 -.183 | .349 | 1.000 | -1.18 .82
1 =727 | 294 | .150 | -1.57 12
4 2 -.160 | .336 | 1.000 | -1.12 .80
3 451 336 | 1.000 | -.51 1.41
5 .269 321 | 1.000 | -.65 1.19
1 -.995* | .309 | .017 | -1.88 | -.11
2 -.429 349 | 1.000 | -1.43 57
° 3 .183 .349 | 1.000 | -.82 1.18
4 -.269 .321 | 1.000 | -1.19 .05

*The mean difference is significant at 0.05 level
DV: dependent variable
DM: difference in means

SE: Standard Error

475

ol 1 AYZNAME THI FUEEI 42 &
€485 85 By
g3olM= ddiHoR 71&AE dolert
FUAPEIHHE FI-35 EoollA] 7]
Q317 AAEH= AOE et

AR A71e9] HAA7Ms AZIE B AR
JerEo 2 1(5duehzt 3109 o4 1
| |gh), 13 5209 o)l SHEolA 2tolE Bt
AEUS7 B2 JdolAe Ad 7R A71E 59l
A 109 o2 SE Zo] 7HE Wokal, J3olA=
71 w2 A17]Q1 59 o] HiE SHETt Hl8o] 72.2%=
PrHoR Foth I3 FJsolMe 59 olUE
57.1%, 59014 104 oJHE 33.3%2 71&EY AAA]
71€ 109 o2 §Fgt vl &0l 90%E HE Z2oE
Efgth Agos AnEy ARAgo] WSSE Ve
A A7IE AEeR wlEA By Qe ZoR 4T
4 Stk

f
i
oo
i)
>
JQ
E
é
o,
o
jg
= o
N

PAe

o 39

jéoﬁ.

lo
-l
oxt

3

i
ﬂ-].\.; FUIO
ol
ol

W
ol

(©]
B
=2
o
Fl[‘

5. 28

HEH] EAQTOIA HT charat

Holol 4 £ TEEE Kol g Wroleeh A3A]
£9] 48 A2 Y I N2ARE 75
B loleh. EAAY B AR FAAE oz 4
1 FE BAstel gl A2e

2R, EAAZ GRolAl HeolEet A
£ B FRAS BE AN Qalska g
Ao Hebie, 433 29712 4R B
o] EAAE HoolAe] 7|47 ABE It o
71eEge] tie 77k EApskent.

S, EAAZEA ] vt 7S5y WK FaE
7} QAEIgIT BREACIA 7H Bkt A4Hgl0.
o, e E o1&, ARSY, BHAY S0 £A
AR4Y Ao 59 WaAo] BE AN FUsH
detith. EAARSYEAE AY P5rt Agsolok
T AR SUG 4 e PR, ol o] woE
Astz B gebd A4 HEolEet ABA% 7]
28 EUY AL EAALSY BAeoR WA
o= Esolo} gAML Ytk

7

=

W 30,
o, ;9 I

.l



ARS8 =2 A A253 Al1E, 2024

A, EAAE Bok Aute] 71SEge] dhat Al
AR A%E Holu, AEY FAT A5 wret

A =] = Aol oA Aot YT 59
FTE FHLR ke dA7de eRY2 4% 544
FEEok 4 AE, 48 50 Ve =Ys AERFL
U, oA Wl AFdds @9t e dAYolH
FAAE 041*%/\}9} Z} 4 2 5 24 4
o 7le =] Al odE Haloh
oM 7l& =9 /\171E A4S 3
2 Jsfor g AlARIt HElolE e 1EA]
A8 7 A7lE EAAE AFEE AolsHA
o, ¥t Bdd
Hgog v g OWQC’*E} 1'&'1‘/} A&
o o}z 7%kt A=o] W Qs Hio| to} 7%
d 7Fs A7IE =A Agshe ool gkt
2 =29 A7 dEike @A BE A
°f ﬁ—“H"‘EPL A3 HidelE et A5AE 71e=d Al
AEE EAEE st SRk Al Sl 53
H‘tﬂolEH glolgl 49 B2} MAFE Ee ZA
oF gt ofsfEAAF 22 A2 Aol= Tt Ve =Y
T FYY ol 52 A =okA] E3ch AA El|
oE%} AEAs7IEE EAAZ ARl =] AsiA
= 2 dFoIMY HE ok Agey ARoo &
& JL2sto] A7 Ao AE mefshe A
o] Zasith E3h 7lEeEUS AT A S HAR

=

0.

N
o
lo

gl

oh, AR AR o] 45 e 98 2
_8_7]_ O]\:]-
TR 2 ATE BEA ARG V)T e

o] MEe 9l EAAE Hopo 4]
sjgolge} ABA5TIE A8 ot VxARE
23 A0 297k et o) EAIAE ok uj uleo]
geol 245 714 48 f9L ARse £9o) 9
247 4%l Rt she loje AEe

o= 7]3]-0; A Z,:% /\] Z]i_,] J’}l

a7

fES
P
-

9, mameg, Ao
7R3tk B3 AR SN 2
BE AHHo] A HEH TN
S she 71k Thee 5 9l &

T
719] 914 Holg QL 0] 1L
o
o
=

oflt

=AAE —Er F ol 2] Hjglo|E et AFAs
o= mHEH

476

[10]

[11]

References

Jointly related ministries, Korean New Deal

Comprehensive Plan, Korea, pp.16-20.

Jointly related ministries, 22-Year Digital New Deal
Action Plan - Digital New Deal Key Achievements and
Future Plans, Korea, pp.19-21.

Yue, W. Z., Ynag, C., Zhang, Q., and Liu, Y., “Spatial
Explicit Assessment of Urban Vitality Using Multi-source
data: A case of Shanghai, China’, Sustainability, Vol.
11, No. 3, pp. 638, Jan. 2019.

DOL: https://doi.org/10.3390/su11030638

Sohn, J. Y., 2020, Big markets, big names and big
networks in big data research: Urban big data
research trends in international academic journals,
Journal of the Korean Geographical Society, Vol. 55,
No. 2, pp. 161-179, Apr. 2020.

DOI: https://doi.org/10.22776/kgs.2020.55.2.161

Sanchez, T. W., Shumway, H., Gordner, T. and Lim,
T., “The prospects of artificial intelligence in urban
planning”, International Journal of Urban Sciences,
Vol. 27, NO. 2, pp. 179-194, Jul. 2022.

DOL: https://doi.org/10.1080/12265934.2022.2102538

Gong, Y., Lin, Y., Duan, Z., “Exploring the Spatiotemporal
Structure of Dynamic Urban Space Using Metro Smart
Card Records”, Computers, Environment and Urban
Systems, Vol. 64, pp. 169-183. Jul. 2017.

DOI: https://doi.org/10.1016/j.compenvurbsys.2017.02.003

Pan, W., Zilin, H., Yuzhuang, P., Lunnhui, X., Jinong,
L. and Kaixun, C., “A Combined Deep Learning Method
with Attention-Based LSTM Model for Short-Term
Traffic Speed Forecasting”, Journal of Advanced
Transportation, Vol. 2020, pp. 1-15, Nov. 2020.
DOI: https://doi.org/10.1155/2020/8863724

Xu, Y., Shaw, S. L., Zhao, Z., Yin, L., Fang, Z. and Li,
Q., 2015, “Understanding Aggregate Human Mobility
Patterns Using Passive Mobile Phone Location Data: A
Home-Based Approach”, Transportation, Vol. 42, No.
4, pp. 625-646, Mar. 2015.

DOI: https://doi.org/10.1007/s11116-015-9597-y

Rios, S. A., Ricardo M., “Land Use Detection with Cell
Phone Data Using Topic Models: Case Santiago,
Chile”, Computers, Environment and Urban Systems,
Vol. 61, pp. 3948, Jan. 2017.

DOI: https://doi.org/10.1016/j.compenvurbsys.2016.08.007

Kim, K. Y. and Lee, G. H., 2016, “A Study on
Improvement of Estimating de facto Population Using
Mobile Telecommunications Big Data”, Journal of the
Korean Urban Geographical Society, Vol. 19, No. 2,
pp. 181-196, Aug. 2016.

DOI: https://doi.org/10.21189/JKUGS.19.2.13

Hong, I. Y., 2017, Land Use Classification Using LBSN
(Location-Based Social Network) Data and Machine
Learning Technique, Journal of the Korean Cartographic
Association, Vol. 17, No. 3, pp. 59-67, Dec. 20173




delolEe} ABAY 71 EQlo] T EAAY Hof AF 1F A4

Al
A

Ho

(12]

(13]

[14]

(15]

[16]

(171

(18]

(191

[20]

[21]

DOL: https://doi.org/10.16879/ikca.2017.17.3.059

Lee, K. S., Park, J. S. and Jung, M. S., “Accessibility
Changes in the Metropolitan Seoul Subway System:
Time-distance Algorithms based on the T-card Big
Data and an Accessibility Measurement Model for
Un-fixed Transportation Networks”, Journal of the
Economic Geographical Society of Korea, Vol. 17, No.
1, pp. 98-113, Mar. 2014.

DOI: https://doi.org/10.23841/egsk.2014.17.1.98

Essien, A., Petrounias, I., Sampaio, P. and Sampaio,
S., “A deep-learning model for urban traffic flow prediction
with traffic events mined from twitter”, World Wide
Web, Vol. 24, No. 4, pp. 1345-1368, Mar. 2020.
DOI: https://doi.org/10.1007/s11280-020-00800-3

Jacobs-Crisioni, C., Rietveld, P., Koomen, E., and
Tranos, E., ‘Evaluating the Impact of Land-Use
Density and Mix on Spatiotemporal Urban Activity
Patterns: An Exploratory Study Using Mobile Phone
Data’, Environment and Planning A, Vol. 46, No. 11,
pp. 2769-2785, Nov. 2014.

DOI: https://doi.org/10.1068/2130309p

Kim, Y. M., “Changes and Strategies of the
Government Service Paradigm through Using Big Data
-Focused on Disaster Safety Management in Seoul
City-", Journal of Digital Convergence, Vol. 15, No. 2,
pp. 59-65, Feb. 2017.

DOI: https://doi.org/10.14400/JDC.2017.15.2.59

Jo, S. S. and Lee, S. H., 2020, “A Changes of Opinion
according to the Sejong City Construction Plan Using
Media Big Data Analysis”, The journal of the Korea
Contents Association, Vol. 20, No. 8, pp. 19-33, Aug. 2020.
DOI: https://doi.org/10.5392/JKCA.2020.20.08.019

Jung, C. H., “A Study on the Procedure of Using Big
Data to Solve Smart City Problems Based on Citizens’
Needs and Participation”, Journal of Korea Institute
of Information, Electronics, and Communication
Technology, Vol. 13, No. 2, pp. 102-112, Apr. 2020.
DOI: https://doi.org/10.17661/ikiiect.2020.13.2.102

Kim, S. C., Hong, P., Lee, T., Lee, A. and Park, S. H.,
“Determining strategic priorities for smart city
development: Case studies of south Korean and
international smart cities”, Sustainability, Vol. 14, No.
16, pp. 1-13, Aug. 2022.

DOL: https://doi.org/10.3390/su141610001

Mittal, P., “Big data and analytics: a data management
perspective in public administration”, International
Journal of Big Data Management, Vol. 1, No. 2, pp.
152-165, Dec. 2020.

DOI: https://doi.org/10.1504/1JBDM.2020.112415

Allam, Z. and Dhunny, Z. A., “On big data, artificial
intelligence and smart cities”, Cities, Vol. 89, pp.
80-91, Jan. 2019.

DOI: https://doi.org/10.1016/j.cities.2019.01.032

Kankanhalli, A., Charalabidis, Y. and Mellouli, S, “IoT
and Al for smart government: A research agenda’,
Government Information Quarterly, Vol. 36, No. 2,

pp. 304-309, Apr. 2019.
DOI: https://doi.org/10.1016/i.iq.2019.02.003

[22] Rathore, M. M., Paul, A., Hong, W. H., Seo, H., Awan,
I. and Saeed, S., “Exploiting IoT and big data
analytics: Defining smart digital city using real-time
urban data”, Sustainable cities and society, Vol. 40,
pp. 600-610, Jul. 2018.

DOI: https://doi.org/10.1016/j.scs.2017.12.022

[23] Dong, X., Xu, Y., Huang, L., Liu, Z., Xu, Y., Zhang, K.
and Wu, G., “Exploring impact of spatial unit on
urban land use mapping with multisource data’,
Remote Sensing, Vol. 12, No. 21, pp. 1-19, Nov. 2020.
DOI: https://doi.org/10.3390/rs12213597

[24] Allam, Z. and Dhunny, Z. A., “On big data, artificial
intelligence and smart cities”, Cities, Vol. 89, pp.
80-91, Jun. 2019.

DOL: https://doi.org/10.1016/j.cities.2019.01.032

[25] Rathore, M. M., Ahmad, A., Paul, A. and Rho, S.,
“Urban planning and building smart cities based on
the internet of things using big data analytics’,
Computer networks, Vol. 101, pp. 63-80, Jun. 2016.
DOI: https://doi.org/10.1016/i.comnet.2015.12.023

H 9l 3/(Min Hee Je) [Halg]
+ 20164 2¥ : SHSEtn AT
st} (FhAD

2021 8¥ : ISt TAlT
s} Fehuat =

20169 49 ~ &4 : =447
£9d72Y AYA7LY

.

(@AED
SABHEY, EATAAL, AntEAE

™ & #(Seung Hyun Jung) (M3l

+ 20044 24 :
stk (A

20094 8¢ : stydistm TAlF
sk} (FEEkah

2012¢ 12€ ~ @A : s=ra47]
EA7Y Ad7AY

.

(AP
AUEAE], GISQF TAEA, TASEAE



