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ABSTRACT The research topics of more than 1,900 wind energy papers registered in the Korean Journal Citation Index (KCI) were
modeled into 25 topics using latent directory allocation (LDA), and their consistency was cross-validated through principal
component analysis (PCA) of the document word matrix. Key research topics in the wind energy field were identified as “offshore,
wind farm,” “blade, design,” “generator, voltage, control,” ‘dynamic, load, noise,” and “performance test.” As a new method to
determine the similarity between research topics in journals, a systematic evaluation method was proposed to analyze the correlation
between topics by constructing a journal-topic matrix (JTM) and clustering them based on topic similarity between journals. By
evaluating 24 journals that published more than 20 wind energy papers, it was confirmed that they were classified into meaningful
clusters of mechanical engineering, electrical engineering, marine engineering, and renewable energy. It is expected that the proposed
systematic method can be applied to the evaluation of the specificity of subsequent journals.
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Fig. 1. Topic modeling process of latent Dirichlet allocation



2.3 SHEX| QA 24
AubH o2 sexo] FAROR: A BgHoln] B4

3e % 9] vkl ol el o

8
St AAJ 7]. sl-Eg_i iHEH—a—_Tr_ oh—,}.

ol Eobd StaA| 2 =g EolluAIete] o &
ofuAA o] k. Z1efut %‘jﬁf_’. CHgRt Aok -
/3% THetA| A FotolBR Zzke| AlFtofo] Sehd ok
Aol F=te AAshE Zlo] ot dubalolr}, I gk
SEAIEAREKCD A ATl o5k 26871 hEA]of
SOk 2o AE e, ol AlFFAlAL et
T AR =2 Al T e 3V\7<1 7F 2 AAKRET

2 AtoM e skaRRt Y&k AFFAY A
Es] H3t 28 S ARkt &, LDAR &4
g Bg9] qddolof 4=E TS A8ste] =wo
AHEZS AL, ol e R SheA EHYA(JTM:
journal—topic matrix)< ?’\éé}-ﬁq—, JTME 48H4 0
2 #oRith shax| o] Eod SIS EAJHE R
A Aem, SRt %’\Vé% AUER

:-@%&__Eeo %Aw 375 24t 519

M

agglomerative hierarchical clustering)®?} HZA] K—3
T ASHfuzzy K—means clustering)S Z-83t0] Als
7\:4,%‘-’8 Attt AHCO] A7 gAHhH o 2 = vy g2
THunweighted pair—group average)< ]85}t
w4 K-HA sk 2Agke] AAVE BEs A A
2 elgE el M AE olgsiol K-HE sl
S Bk o]t

oE.

3. G+&Ent

3.1 "AfMoLIX =2HE
A A ofli= Al 15W7F 4900HE] =10l Al

L2 ZHEES 0183 S=staXx|lgAele] J

AEQom, o] % Felhof =re 18%<] 90wo] AR
olc}. Eelrof 1_594 QA sk AV AR &2
4T:36:172 A740] 7jol7h BEF| ek 53] Aol

2A7)1&ATLL HA| =5 25%S 2|3}t £ Az}
714__11 Aao M= SelvA7ledTtY, s

T4, 71741@1% Xd %“”_ £oF, “4%35& IH—L—E
Ul Aoz 40}3 EP. ol& % M 87H—l 4t 7]
o} &2 68%0|1l, FRAZ} 82| Tl 7] 8-S 58%=,
h7|9] FYEOF AREL FL A oF FrhEc)

Fig, 2+ S0k =AM 5= E/\]?} Aol A
A FEEoF =50 H&S Yehlet), &R ¥
Tt 63/A9] =0 AR =L Qlrt,

Fig. 3 Kim et al, (2020a)0]" FejEof =1Lo] 27
ol AMESH BR7|ee Agste] BAg data 97)9]

ZA|HofF &= ‘resource’?} ‘blade’ Q] v]&o] 71 =A U}

=

30

No. of paper

20

10

Percentage of wind energy

0

2005 2007 2009 2011 2013 2015 2017 2019

wew Institute  mmmm University Industry === Paper ratio

Fig. 2. Publication trend of wind energy articles in New &
Renewable Energy

System
Resource
Potential
Policy
Offshore

Grid

Flow modeling
Blade
Application

0 5 10 15
No. of papers
minstitute mUniversity =Industry

Fig. 3. Classification of wind energy articles by topic



oy

S - OlKI - LEE

el 713 AHEAS B resource’ 9} ‘potential’
S oo T ALAo|A, ‘offshore ¢} ‘grid = tiEha

od 2 =Ee A AFAl= %Eﬁﬂt‘] Al
#e1= ‘blade’ 2} system Hopo] 2oy} o Aoz
eyt

= etE X I EARI(KCD ol 54 =% 5 Ty
2] Bok= 20025 E 2020\ 714 2687) SR04 &
1,902H0|H, Fig. 42} o] AR sjufct 1000] He| Eg
=5o] ARE| T gl =re FY,
A= Fajsto] 751 BATYoNA B4l gl
o] =22 wlABlgict
QA7h 109 o} FYRo} Fo] AE s
o=, ol2e] AR Bt HAIL 7195 A}, B
oF =o] 7H wo] AAE kel F=olluAIAE (190
), i olvAIete] =23 (1399), ARSI =] (90
), A713He] = A(86 ) o= o5 A9 2725
ZA) gkt
FYRof fo] ARE SRS AnEH, 74T,
AR, 5T, 715, gt 5 Boopnt

ozt st Tl st w8t 5 chekAA e e

wind energy = 7]

;(]1:_ 373:

Hopole BkeIg 4= 9k,
29| 120|109 o)} ARIE 375 4|9 KOl Q1%
34 9l BTN (4.9), FHHABAIELS] A

(3.6), T=FESAE.1), ANUAEEH2.8), =Y
UA83] +=231(2.6) ol AR, S
AAE(0.7), A718H2]e=12A1(0.7)= 2121 30, 35, 36912

2002 2004 2006 2008 2010 2012 2014 2016 2018

Fig. 4. Publication trend of wind energy articles in KCl database

4 LRHoAR|

pmsg.
wind turbipe system

inductionigenerator

.
v
perfanance power cgeficient

windgpeed
wind powr system
smai wid turbine

o
wind poser plant. s ST
h wmvme Mrpsriminta sty

powedgystem 9 vertical axigiyind turbine
windl i@sou
ower geheration
power ge wm.wer P s
wind powdgigeneration irite slement analyss structutal design
@ vindferm wind turbife blade
wind resafirce map. M"OW A
windigherey
k.u
7 atabiiey.ind turbine tovier
optimigation
. Structura) analysi
offfRbrewiiubine € fequeny - ol
iy ana
L building
eiabinganals windoad
annual energy production

Fig. 5. Bibliometric network map created by VOSviewer

Qg A5/} o gt

Fig. 5= AX|AF} R Z=3Kbibliometric mapping) W
o] VOS(visualization of similarity)& ©|-835}o] 7]¢
o] et Zpskt Ao S Z19Ee ‘wind
turbine & 4102 & ‘wind power’, ‘wind farm’, ‘offshore

wind turbine’, ‘blade’ 52| F8 7|¢=7} AZ4H HE

YIS HoiEh

3.3 ETimEy

KCI dlo]glo] 22 e Feinol 10| At 719
=8 St AAEE AH 105] o4 ALEE 45001
Holg FE51500), LDA 242 B8 25700] £218 53
shon] ol5e) AR 0% Sold, B ol
2491 5 BT A5 Fueole] vlgo] %ol o=
LsA®] £9] Fuio] Zuel 50%e] vla) At o]
o1 w20 o RS Tol 18 e ujet &
58 e BYRoR HEE 4 gt AoR et 3
AR FH ARG By ol ‘design’©]
53], ‘wind farm’o| 43]o|t},

Table 12 LDAR =% EYO g DTMO FAEEA]
Aot tf-gskeitt. ol UEE ol 7R w2
9ol mEbA o, A7 FAETA Y] w4 AR Y T1%
olth, Z} Eg]o] AA|Sh= vl &4 0.8%0l|A] Z|Th 9.7%
O] HARS 2RIt Ht 4,0£2, 4% thA| = o+ L3t H3E
£ Helrh,

Al FAE| == EFL ‘offshore, wind farm’
< a4 ATkl @ 2318 Topic 4, 6, 13, 14, 17, 232

offshore’,



Table 1. Topic modeling result by latent Dirichlet allocation

L2 ZHHES 0I8T! S=FtEX|2ISAMRI0] ZHLIX| EHAUE

Topic Topic words PCA Ratio (%)
Topic 1 Assessment Resource Jeju Onshore Potential 5.6
Topic 2 Control Generator Operation Pmsg Induction PC3 8.4
Topic 3 Design Vertical Axis Blade Performance PC2 9.7
Topic 4 Offshore Floating Tower Design Dynamic PC1L 7.7
Topic 5 Korea Improvement New Industry Technology 1.5
Topic 6 Farm Wake Field Large Complex PC1 2.7
Topic 7 Test Performance Small Tunnel Force PC5 5.7
Topic 8 Performance Nacelle Lidar Comparative Testing PC5 2.0
Topic 9 Blade Structural Composite Scale Design PC2 7.1
Topic 10 | Characteristics Noise Numerical Investigation Aerodynamic PC4 1.6
Topic 11 Korea Resource Map Area Peninsula 3.8
Topic 12 Load Building Response Tall Vibration PC7 3.2
Topic 13 Farm Offshore Capacity Production Jeju PC1L 6.3
Topic 14 Offshore Farm Case Local Southwest PC1 2.0
Topic 15 Model Forecasting Speed Simulation Turbulence PC6 2.8
Topic 16 Generator Design Pitch Reduction Permanent PC3 3.9
Topic 17 Offshore Foundation Model Network Pile PC1 3.0
Topic 18 | Characteristics Simulation Dynamic Comparison Various PC4 1.5
Topic 19 | Characteristics Load Conditions Distribution Gearbox PC4 1.8
Topic 20 Tower Monitoring Frequency Properties Natural 2.5
Topic 21 Voltage Farm Grid Connected Control PC3 3.1
Topic 22 Control Speed Design Variable Fuzzy PC3 6.2
Topic 23 Offshore Structure Support Reliability Interaction PC1 5.8
Topic 24 Hybrid Storage Generators Change Climate 1.2
Topic 25 Blade Lightning Composite Detection Reliability PC2 0.8
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