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The Analysis of Research Trends in Electric Vehicle using
Topic Modeling
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Abstract To address environmental challenges and improve energy efficiency, the adoption of
electric vehicles has led to a surge in related research. However, to comprehensively understand
the research trends within the field of electric vehicles, it is necessary to systematically analyze
vast amounts of data. This study systematically analyzed research trends in the field of electric
vehicles and identified key research topics through LDA topic modeling, based on 36,519 papers
related to electric vehicles collected from the SCIE database. The data analysis revealed a total
of 10 major topics, of which three were identified as hot topics showing an upward trend:
Electric Vehicle Charging Infrastructure, Energy and Environmental Policy, and Optimization and
Algorithms. Conversely, five topics were identified as cold topics exhibiting a downward trend:
Battery Temperature and Cooling, Battery Materials and Chemistry, Motor and Mechanical Design,
Control Strategies and Systems, and Battery Components and Materials. This study provides basic
data for understanding the current research trends in electric vehicles and offers valuable
information for researchers in selecting research topics related to electric vehicles.
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Table 1. The search method for electric vehicle research

TOPIC (title—abstract-keywordplus—author keywords)

Search
Terms

"electric car+” (Topic) or "new energy car<” (Topic) or “alternative fuel car+”
"Eco-Friendly car+" (Topic) or "Green car+" (Topic) or "fuel cell car<" (Topic) or "hybrid car+"
(Topic) or "battery car<" (Topic) or "electric automobilex” (Topic) or "new energy automobile”
(Topic) or "Eco-Friendly automobile*” (Topic) or "Green automobilex” (Topic) or "fuel cell
automobile*” (Topic) or "hybrid automobilex” (Topic) or "battery automobilex” (Topic) or "electric
vehicle*” (Topic) or "new energy vehiclex” (Topic) or "Eco-Friendly vehiclex” (Topic) or "Green
vehicle*” (Topic) or "fuel cell vehiclex” (Topic) or "hybrid vehiclex” (Topic) or "battery vehiclex”
(Topic)

(Topic) or

SICE
Literature
Categories

(1) Engineering (Engineering Electrical & Electronic, Engineering Environmental, Engineering
Chemical, Engineering Mechanical, Engineering Multidisciplinary, Engineering Industrial, Engineering
Manufacturing)

(2) Electrical & Computer Science (Telecommunications, Automation Control Systems, Computer
Science & Information Systems, Operations Research Management Science, Computer Science
Theory & Methods, Computer Science Atrtificial Intelligence, Computer Science Interdisciplinary
Applications, Computer Science Hardware Architecture, Computer Science Software Engineering,
Computer Science Cybernetics)

(3) Energy & Fuels (Energy and Fuels)

(4) Environmental Studies (Environmental
Sustainable Science Technology)

(5) Transportation (Transportation Science & Technology, and Transportation)

(6) Materials Science & Chemistry (Materials Science Multidisciplinary, Materials Science Coating
Films, Materials Science Characterization Testing, Chemistry Physical, Electrochemistry, Chemistry
Multidisciplinary, Chemistry Analytical, Chemistry Applied, Chemistry Inorganic Nuclear, Chemistry

Studies, Environmental Sciences, and Green &
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o

Organic, Materials Science Composites, Materials Science Biomaterials, and Nanoscience
Nanotechnology).
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Table 2. TF-IDF corpus example

Content after removing
stopn words

['backdrop’, ‘concern’, ‘clim|[(32, 0.1258), (56, 0.0371),
ate’, ‘change’, 'air’, 'pollutio|(80, 0.04572), (82, 0.0131),
n', 'contribution’, 'petroleum|(91, 0.1096), (95, 0.05409),
', ‘combustion’, 'transport’, | (126, 0.0713), (143, 0.057
'sector’, ‘issue’, ‘china’, 'ra|0), (218, 0.0497), (235, 0.1
nge’, 'policy’, ‘incentive’, 'u|238), (256, 0.01725), (331,

TF-IDF corpus

0.0410), (347, 0.0731), (66
9, 0.0772), (896, 0.0815),
(1113, 0.0745), (1118, 0.11
93), (1131, 0.0041), (1157,
0.05457), (1179, 0.2975), (1
210, 0.0779), (1211, 0.070
3), (1244, 0.0658), (1261,

ptake’, 'vehicle’, 'incentive’,
'increase’, 'stock’, 'since’, '
2010s’, 'trend’, 'year’, 'woul
st: ,ts;?e'cti'f;d :pf}‘j’éctm?ﬁo.1091>, (1269, 0.0638), (12
de}standing’ ’7effect’ ’p;olic 70, 0.0862), (1272, 0.0690),
, ’incentive’y Iy ’c;lata’ ,4(1280, 0.0784), (1311, 0.05
3’, ‘city’ ,20’11, ,’2017, "pol 58), (1323, 0.1426), (1356,
C)’/, ’ev: ’drivin’g’ ’staée’ 10.0777), (1357, 0.2644), (13
nO\;eIty’ ’ vaper’ Y’policy’ ’,e74, 0.0666), (1398, 0.0923),
ffect’ 'z;doption'y 'behav;or’ (1399, 0.1141), (1400, 0.06
’ado;;tion' ’inten’tion’ ’stud’ 28), (1405, 0.0850), (1432,
result ”abolishmént’ ,pu0.1402), (1445, 0.1099), (14
r’chasing” "restriction’ ’;;ove63’ 0.1053), (1604, 0.0955),
mment ”subsidy’ ’téx’ ,ex(1620, 0.0663), (1631, 0.07
emptior’w’ ’Iicense” ’diﬁ‘,usio 03), (1665, 0.0697), (1673,
n ’effec:[’ "two’ ’Yrestrictiono'0795)’ (1676, 0.0940), (16
, ”study’ ”abolis’hment' DU 79, 0.0569), (1753, 0.083),
;'chasingy’ "restriction’ Y’ev’ (1774, 0.1193), (1784, 0.12
"market ”share’ ’poli’cy’ c 10), (1869, 0.1042), (2456,
onsur}1er’ ’mé)tivation’i 0.1898), (2716, 0.2806), (36

’ 25, 0.3347), (3785, 0.1198),

(4013, 0.1043), (4618, 0.15
14), (4812, 0.1096), (7674,

0.4109), (7675, 0.1872)]

'

TF—IDF(t,d,D) = TF(t,d) X IDF(t,D) (3)
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K: Number of Topics, N: Number of Words in Document

‘M: Number of Documents, a: Dirichlet prior parameter for per document-topic
distribution

J: Dirichlet prior parameter for per topic-word distribution

@: Word distribution for topic k, 8;: Document topic distribution for document
Zqn: Word topic assignment for wg , , Wy »: Observed word, i.e., the n-th word in the
m-th document

O 1. LDA ey 24
Fig. 1. LDA graphical model
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No Topic Top 10 relevant words | share
converter, voltage,
Power power, coil, charger,
1 |Conversion and C topology, 0.0888
ircuits inverter, output, wireless,|
circuit

ev, station, network,

Electric Vehicle power, distribution, load,

2 Charging grid, demand, energy, 0.2011
Infrastructure
_ _problem
3 | Estimation and ’ ’ * . 10.0696

accuracy, soh, predictio

Prediction n. method
emission, policy,
Energy and technology, fuel, energy,
4 Environmental hydrogen, transport, [0.1775
Policy market, impact, electricit
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o
5 | Temperature and ’ > pack, deg ’10.093
Coolin cooling, module,
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Algorithms .
acdc, swapping
motor, machine,
8 Motqr and Meoha magnet,. rotqr, torque, 0.0542
nical Design vibration,
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