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Abstract Research trends can be usefully used to determine the importance of research topics by period,
identify insufficient research fields, and discover new fields. In this study, research trends of urban
spaces, where various problems are occurring due to population concentration and urbanization, were
analyzed by topic modeling. The analysis target was the abstracts of papers listed in the Korea Citation
Index (KCI) published between 2002 and 2019. Topic modeling is an algorithm-based text mining
technique that can discover a certain pattern in the entire content, and it is easy to cluster. In this study,
the frequency of keywords, trends by year, topic derivation, cluster by topic, and trend by topic type
were analyzed. Research in urban regeneration is increasing continuously, and it was analyzed as a field
where detailed topics could be expanded in the future. Furthermore, urban regeneration is now
becoming a regular research field. On the other hand, topics related to development/growth and
energy/environment have entered a stagnation period. This study is meaningful because the correlation

and trends between keywords were analyzed using topic modeling targeting all domestic urban studies.
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Table 1. Classification according to analysis methodology

Analysis Methodology Analysis Theme

Urban Regeneration [13]
Eye Tracking Method [16]

Qualitative Analysis Methodology]

Urban Regeneration [14]

Frequency and

Keyword Analysis City Image [17]

Tourism [18]

Government Policy & Research

Quantitative Trends [8]
Analysis Network Smart City [10]
Methodolog Text Analysis Urban Regeneration [15]
Mining Remodeling [19]

Government Policy & Research
Trends [7,9]

Smart City [11,12]

Topic
Modeling
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Data collection

+ Collection period: 2002 ~2019 * Oollectaddata 8,863 academic
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+ Keywords: City year

Data preprocessing for Data preprocessing for
keyword analysis data topic modeling

* Foreign language translation
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* Morpheme extraction
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Keyword analysis LDA topic modeling

* Foreign language translation
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Results and analysis

* Analysis of keyword and LDA topic modeling results
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Fig. 3. Data analysis method and procedure
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Table 2. Major keywords of LDA topics from 2002 to 2019
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(92/> T Plan, Institution, Business, Management, Land, Province, Maintenance, District, Autonomy,
? o Administrative district, Land, Law
Tonic3 P 231 ololA, G, P, A% A BdE, g, A, A%, opg, Tax
(187) C lt‘_r /T‘_ - Culture, Image, History, Value, Strategy, Resource, Brand, Tourism, Identity, Place, Marketing,
b ulture/Touris Content
Topicd /A AR, QIS MEAL R B, Sk, 4E, ol WE, 4, AW, +3
(92/) Devel ¢/Growth Industry, Population, Seoul, Growth, Downtown, Capital city, Decline, Movement, Crime,
B cevelopment/Lro Innovation, Province, Balance
Topic5 9|7 /SIA} AR, B, A, BA, AE A, AR, AA, ARA, 29, AA,L G94E
(c;gll)/c) Di losz]l_c _|/Hist0 Japan, China, Market, Politics, Tradition, Shipbuilding, Capital, Construction, Colonial, Modern,
° p v v World, History
o B— Ze, 27, A%, 5E, W4, A%, A%, =%, oPIE, 53, &5, B4
(180/) H;rsin O/Life Housing, Residential, Life, Rural, Safety, Health, Residence, Elderly, Apartment, Supply, Income,
> Gl Welfare
Topic7 AR/ AREl A, A, L ol 14, T84, vk, RO, 98, ARV AR, ARUE
(qu/) R . /T'é - Regeneration, Business, Residents, Participation, Education, Community, Village, Program,
i e A Cooperation, Professional, Citizen, Community
o . Ao, A, o, U, AA, 5, o, e, A, BE, N, g9
(15% Discours‘_e/]‘:iterature Modern, Person, Modernity, Human, World, Literature, Ritual, Place, Times, Discourse, Criticism,
0,
Public
Topico - A4, 04 3, 8. 4%, A%, 4%, A%, A, Ad B9, 54
(9%/) l nni; /ED frm Facility, Design, Park, Pubhc, Landscape, Building, Architecture, Plan, Design, Street, Ecology,
B a e/tesls Green area
I I WL A%, W, A% AR, OMA, F, 75, %, &F, 52, S
(1%% e /Envi:onment Evaluation, Indicator, Transportation, Tlme, Railroad, Energy, Climate, Estimate, Forecast,
0,

Temperature, Road, Green

2 739 FA7F 23
o] %.E‘_Q.‘:_

9]

900

800

600

400

300

Number of documents

200

100

0

2002

A1l

ol
N
®
@
&

-
S}
5
5
]

1 4 8 1
4 4 8 9
8 6 13119
2 [ 12 16
5 8 17| |18
2 a 6 9
6 3 ujj-{2
18 6 2

-

%
MENENES

2003

2004 2005

topicl  ®topic2

T BA A4 BY e
oItk weh E ATolAl: B
e AAA0R WBA ey Ut 44 £

S AbESilrt. B9 A7t 10709 7B A9
SAE HAR HEEo] olF VWho s FAIRI FAIT

E HE 7|YEE =ESH

74

110 Si 65

Gl

58 57

47 75 69

56
a1

49
23

2016

73 62 65 o 63 24 2 50

2006 2007 2008 2009 2010

Year

2011 2012 2013 2014 2015 2017 2018 2019

Htopic3 Mtopic4 Mtopic5 Mtopicé Mtopic7 Mtopic8 topic9 topicl0

Fig. 6. Topic trend by vear (2002~2019)

666



Al
A

ERRGYS ol§F £A Rof A7EY

Ho

Table 2= AA &4 FolA ZF Ego] AR|sk= H]
&3 EY9| $9 7|9 este] ou|yor L
o JE FA(theme)E AAT At AA| EAlol of
StEY 23 DA BY 7Y 23S oY Fey
S 7Hto 2 AZEle= Q1 LDAvisE HEso] E
+AE #H =g otd = YkFig. 7).
NANE 4EHO R FESHH IAHEHE 5(91 /9
et BH(EE/ESH EFY FAIE ) mi¢ =2
T & ik AR 719EE BE ofd EY

st B AT ER wdE 4 9t

QAHRHL 1, 4, 6, 109 EFog FAgo] glon,
ol% 1(MY|A/HE7e)T 40N/ A}
e Eo AR 7YEE HH 1H 2 AULEAJE,
FAES B Yeog wdEY, 4He AnEAJE
o FAIE oA AlgEle AulAact 7 ey} T 7]
e TR S & 4 Aok 1 6T 109
9] Aol AUEAIEY] AH|A Hofo] sgsh= A
E& A= Slth

>, =
rﬁ:

o
s
=

—
o
g

o
o 2

bl

T

ro |
d
o)

Intertopic Distance Map (via multidimensional scaling)

o
10

Marginal topic
distribution

2%

5%
10%

Fig. 7. Visualization of topic clustering

BAREHEE 2, 7, OWlo® 8 TAY HE
Az g=lof et Al 719EE2 =AML &
Ad, B, WE, S5Aet o] 3o olf F
AR 7I9ESC] F2 A7 2ok T 4 3l
o 53] 2¥(AE/HHe oA/ AA) Aol
B2 A0R ERENH

4AREAS 3RS ) O & B Foke} thE A A

2N

9

—

667

QTAA=R PAElo] Ak o] ok 144
/9Bt APt AAEER T4sel 9
QTFA,

El

43 ELRYE =N 24

Fig. 62 10709 EgE0] sfdsts =28 A=
2 yehd Aotk 10719] EY FoJA Topic 10°]
13%2 74 EoJth Topic 102 “oflu =] /277o] gt
FAZ A9 7|93 Wl 2k A5, 54 11 5ol
ol o1 Qlom A9 1E, E2, Fr 39 A4E
< Z3bola itk F HAR @2 HEES Aotk BEY
82 Topic 8 "HE/Eo2 12%E ZAg
Topic 8& TA] 7ol thet JALA oJujel E5pAry <
95 = A, | 2 B4 AT, BAE #iEL
2 gt AFE et dFE Eget I 9 UHA B
HE fARHA Ukt
| 7129 Ed ERoX= FAY B o
oFsl7] o9, QA AFEHREE FES ERER Hol
A ZAIE Fig. 83} o] EASHH 11 zlolg FRIT
Urh. WA 4AHEHS] -9 3WH(ESH/IF)TE =,
71 W2 B &S Eolx Stk 20174 o|F =Evt
S7Fole Z0& Holu 1AHEH sidE= 5, 8H E
i} v AR ARk o8 FA%E $7H HolA|

3AHEHES =AY fRE EYER ko=
A FA9 =7E0] Ttk FAE BRItk =AAA
2 A BAE A9 H1E 719E E40E 7P =2 vl
TE HT FAE F7Ieke Zo& YEyth

RS TP B2 O] =EE EFoks EYRY
O & 20109714 S7HIE Holthrt ol F HA=E 3
TS ol k. o] 2AHEH Y] FAEO] AR

OFL
w1

Fig. 8. Topic Group Trend by year (2002~2019)



SHARSH7| &8R- 2] A223 A3E, 2021

Al dutdo 7 TR
& 7191E Hohe deh

Ejof A7z 2ol

FASE ZAAT 22 A=
]l EARROF ArFAER 74
o] 37 92 0|9 Wekdrh

OF Ol A
X =2

5.

£0)
rhu

B AL TARol ATEFS melsh] gshA
2002378 20199714 7k syl ShESAIAl =
A'Phe FAolR AMEE =Ro] 259 BAsl
224 79=0] Wlwet Al718 AL Hetsigiw, dol
Hotold 714 % shiel EYRdYe 53 70 EY
< EEollrh 181 mEE Euzto] IS HiRe
2 f9sty 2 QU Axd AP selsiec
AR A1YE WE BAAE ZAMe] 7 A
Uehy, dxd TN A4H0E F7leke 54
£ Hoirh. ERrdo] o't F 10779 EF(AH]s/
HEIE, Ax/Ht 28/, NS/ u/gA
FA/8E, AB/ATUE, G2/ AL/ EA, od
A/2A)el =EHYeH 25 Yl 7|19=s 1] v
< HOR oA iR RSk £5d Eoe o
=9 A3RS B3 ATA L TAAANT B BT
o] A&EH R F7Ih= ACR mepEglon, 1 9]
HEARl EAIRT A= S7F5HA] AW BAIE AL 9L
AoE FAHEH. o] g2 ATEAIE vPeE o
AEE =T 5
A, FF AEorel] oIM EAJAERCR A=
A& o8 S7HEL Qi B Zopol HIsiA ZAIREA
T= A7 283 AR FATE getal, Ao
g7t A&E 4 Qe 2okz i V|9ER =
S R ﬂ*‘*;‘i—% o =AY B AFES A
Sh shute] At dobz AL T & & 9l
o =AY BT #Ego] w2 EXER A9/,
A/Ht EFE0] A==, ole ol dEH
]l EAART} A Y99 A7t Aol
71YESE 2402 AFtE W uiy E 4 9= AHo|o},
A, AEA/AERY e FEel S84d0] S8k A
o AR AR e NS/ B9 79SS A8
o] 7P A YERHIL ThE ZIHETe] HREE RFAF
3 BRI A Ueheth ol T AAIAZ vt
EAE 4 A3 S sFe A b 4RI
Oz QIR A5 HT|E0] EAZAIN A HS =Y
S Y AdRo] W 2HE watEn, FFEA A

do rr me m{n

H
oy o
o
>

0l

&= UEpduie} o] g ko gk w2 HEES AAY
Ao daFdrt.

AR, 7N/ g7} oA /2 J‘]’ &2 e Xﬁﬂﬂ
o S0zt Aoz FAHAH. 7] 7t A
JBoNA o AIet g A ‘é% 7N Elﬂ—J °4E
2 HeoME S7IFEE Hola glov, iz Zidt
el Higt =0l E18aL Aol 2o A
Aol woF B FAIEL e Aem ﬂ&‘i‘r%‘:}. AA
oA/ Zorel A7E2 /38 ddE =9
7t @7 Qs S70] wigd dafas OH’—%?J A
L}Wi ArglafekEopz o] A AT S Eal 9lof
] i%ﬂrd | SHEL ee & =+ A
= ge/Z dAgEe FAE> F'_Q}/
J&%EE}E F2 HlES 2SI QA S7HIE Helal
o] AR FA7F Aok 2lof ARslabehdA] fof
2 gHi dee & 5 At

2 A7 FUl AR ZAECF 975 WdeR Hlo]
Elutold 7[HE Agsto] AFFAL AW Fd=
A ZASHAT=T 2o7F o Ty BARR =
o] AR THAFAE st FAZQ A AT
A B2 AREHA XA FF =9 AFFA
Aol Zgtote] ek =) v, A7E A7
A =2 ER;O AIRF 5ol didt 24o] £8E 4 At
A AFFAR Ao Tt AEE wdskeT B
ANE =EY 5 e Aotk Z2a ZIAIAR] 3
ﬂiﬁ 7I9EE EESIEY == 83t A<
H wopEt= dubEQl 71fESe] Aldes A
AZE AAH. AIE fﬁoﬂ 284 719=s
EAAE, =AEAE LR dTE0FE S5k
S7F 71 wieoll AAl =239 A WeEe
7t ¥ 5 ok FEAFOIME AAshe H8T
A7 E2 ARl FAO1E AXEE = Sl 9

£ Fjastol FYRLS ST AT A,

w‘
m
X

ol &

* %0 4> i

L

mlru

N

-

oX R o_>r‘_,
o o e

rlr r

S
2

References

[1] J. W. Hur, J. S. Choo, “A critical survey on regional
studies in Korea”, Journal of the Korea Planning
Association, 28(2), pp.107-119, 1993.

[2] K. Kim, Y. W. Nam, “Gentrification: Research trends
and arguments’, Journal of the Korea Planning
Association, 33(5), pp.83-97, 1998.

[3] B. H. Ko, “A study on tile paradigm shift and planning



ENRYYS o|§F T4 Hob ATEF 24

(4]

(5]

(el

(71

8l

[9]

(10]

[11]

(12]

(13]

(14]

issues in urban and regional planning”, Journal of the
Korean Urban Management Association, 13(2),
pp.101-120, 2000.

H. M. Bae, “Research trend on the landscape area
examined through the Journal Analysis in Korea’,
Journal of the Korea Planning Association, 42(3),
pp.179-190, 2007.

Y. S. Kim, C. Y. Park, “Types and trends of indicators
in the study of urban landscape planning”, Journal of
the Korea Planning Association, 41(5), pp.117-129, 2006.

D. M. Blei, A. Y. Ng, M. L. Jordan, “Latent dirichlet
allocation”, Journal of machine Learning research,
3(Jan), pp. 993-1022, 2003.

J. M. Park, J. H. Kim, S. J. Yun, “International Research
Trends and Domestic Policymakers Discourse with
regards to Urban Regeneration - Focusing on Semantic
Network Analysis and Topic Modeling”, Journal of the
Korean Urban Management Association, 31(2), pp.
31-59, 2018.

DOI : https://doi.org/10.36700/KRUMA.2018.06.31.2.31

Y. M. Song, E. S. Lee, “A Relation between Policy and
Research in the Korean Architecture & Urban Field
based on a Keyword Network Analysis”, Journal of the
Urban Design Institute of Korea Urban Design, 19(6),
pp. 83-92, 2018.

DOI : https://doi.org/10.38195/judik.2018.12.19.6.8

H. G. Sung, L. K. Park, K. H. Ji, J. Y. Kim, K. S. Jang,
J. H. Kim, J. S. Ko, C. H. Jin, “The Analysis on
Research Trend of Territorial and Urban Planning for
Mack Joong Choi Through Text Mining: Focused on
His Academic Papers’, The Korea spatial planning
review, pp. 3-26, 2019.

DOI : https://doi.org/10.15793/kspr.2019.103..001

S. Y. Lim, Y. M. Lim, J. Y. Lee, “Study on the Trends
of U-City and Smart City Researches using Text
Mining Technology”, Journal of the korean society for
geospatial information science, 22(3), pp. 87-97, 2014.
DOI : https://doi.org/10.7319/kogsis.2014.22.3.087

K. C. Park, C. H. Lee, “A Study on the Research Trends
for Smart City using Topic Modeling”, Journal of Internet
Computing and Services, 20(3), pp. 119-128, 2019.

10.7472/iksii.2019.20.3.

H. S. Park, D. H. Kim, S. J. Chang, “Research Trend
Analysis on Smart City based on Structural Topic
Modeling(STM)", Journal of Digital Contents Society,
2009), pp. 1839-1846, 2019.

DOI : https://doi.org/10.9728/dcs.2019.20.9.1839

K. H. Jo, S. Y. Lee, “A Study on Regeneration Methods
of Old Downtown Through Analyzing Recent Trends
of Establishing Cultural Place Characteristics”, Journal
Of the Architectural Institute of Korea Planning &
Design, 32(8), pp. 123-130, 2016.

DO https://doi.org/10.5659/]AIK _PD.2016.32.8.123

Y. J. Kim, M. J. Kim, “Identifying Urban Regeneration
Research Trend’, Journal of the Korean Institute of

669

[15]

[16]

(171

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Interior Design, 28(5), pp. 51-59, 2019.
DOI : https://doi.org/10.14774/JKIID.2019.28.5.051

B. H. Jeong, J. W. Kim, “Topic Modeling of the
Transition of the Sense of Place in Urban
Regeneration Area: A Case Study of Daegu Bangcheon
Market”, Journal of Daegu Gyeongbuk Studies, 19(1),
pp. 27-44, 2020.

H. K. Cho, Y. J. Jun, S. H. Ha, J. H. Choi, “Literature
Review on the Research of Urban and Architectural
Landscape using Eye Tracking Method”, Proceedings
of the KAIS Spring Conference 2015, The Korea
Academia-Industrial ~ cooperation  Society,  pp.
205-207, 2015.

B. R. Yang, J. J. Ryu, “Analysis on The Academic Research
Trend of The City Image in Korea”, Journal of the
Korea Landscape Council. 7(1), pp. 17-28, 2015.

K. H. Byun, C. G. Yoo, J. R. Lee, E. ]J. Kang,
“Characteristics on Literatures of Architecture and
Urban Design related to Tourism”, Journal of the
Regional Association of Architectural Institute of
Korea, 16(1), pp. 149-158, 2014.

S. Y. Lee, S. E. Yoo, “Analysis of Domestic Research
Trend on Remodeling - Focused on Design and
Planing Research”, Journal of the Korea Institute of
Spatial Design, 14(2), pp. 167-178, 2019.

DOI : https://doi.org/10.35216/kisd.2019.14.2.167

I. S, Kang, J. W. Moon, J. C. Park, “Recent Research
Trends of Artificial Intelligent Machine Learning in
Architectural Field - Review of Domestic and International
Journal Papers’, Journal Of the Architectural Institute
of Korea Structure & Construction, 33(4), pp. 63-68,
2017.

DOI : https://doi.org/10.5659/JAIK_SC.2017.33.4.63

J. E. Park, K. H. Lee, “An Analysis of Domestic Text
Mining Research Trend in Architectural and Urban
Planning”, Spring Annual Conference of AIK 2019.4,
Architectural Institute of Korea, 39(1), pp. 110-113,
2019.

B. Johnston, C. Kruger, A. Jones (trans. K. B. Jo.),
Applied Unsupervised Learning with Python: Discover
hidden patterns and relationships in unstructured
data with Python, p.528, Packt Publishing Ltd (acorn
publishing Co. in Korea), 2019, p. 256.

J. H. Park, M. Song, “A Study on the Research Trends
in Library & Information Science in Korea using
Topic Modeling”, Journal of the Korean society for
information management, 30(1), pp. 7-32, 2013.

DOI : https://doi.org/10.3743/KOSIM.2013.30.1.007

D. M. Blei, “Probabilistic topic models”, Communications
of the ACM, 55(4), pp. 77-84, 2012.
DOI: https://doi.org/10.1145/2133806.2133826

Korea Citation Index, [Internet]. National Research
Foundation of Korea, [cited 2020 December 14],
Available From: https://www.kci.go.kr (accessed Nov.
12, 2020)




= 1etel=EA A22d A3E, 2021

X M H(Sun-Young Jang) EER)

- 20104 29 : ARt A%
o AZEART (F3HD
20144 29 : Agadsta st
A AE34 (AFTAAD

£ 20199 89 : F@cietL oot
A A3} (AFAD
20199 9% ~ @A : TR
£A7Y WAFATY

I8 Y, 3337, AFESAL Digital Heritage,

Ontology, Content Management System (CMS)

H & #(Seunghyun Jung) EER

* 20094 84 : ek ik
A (FeEAD

+ 20099 9€ ~ 2011¢ 10€ : gt
Gt BK21AMIS BT A
el

+ 20119 119 ~ 20124 129 :
QAT AL 2 A9

+ 20124 129 ~ @A d=AE7IedTE A AT

Al Hopy
éﬂ}E*Iﬂ, ZAAY 9 HA

670



