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To investigate the national science and technology policy direction in the field of construction machinery, an analysis was
conducted on projects selected as national research and development (R&D) initiatives by the government. Assuming that the
project titles contain key keywords, text mining was employed to substantiate this assumption. Project information data spanning
nine years from 2014 to 2022 was collected through the National Science & Technology Information Service (NTIS). To observe
changes over time, the years were divided into three-year sections. To analyze research trends efficiently, keywords were categorized
into groups: ‘equipment,” ‘smart,” and ‘eco-friendly.” Based on the collected data, keyword frequency analysis, N-gram analysis,
and topic modeling were performed. The research findings indicate that domestic government R&D in the construction machinery
field primarily focuses on smart-related research and development. Specifically, investments in monitoring systems and autonomous
operation technologies are increasing. This study holds significance in analyzing objective research trends through the utilization
of big data analysis techniques and is expected to contribute to future research and development planning, strategic formulation,
and project management.
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- M: The number of documents

- N: The number of words in the document

- W: Word

- Z: Topic number to which the word belongs

- k: The number of topics(Hyper parameter)

- a: @value by document-topic
- 1t Bvalue by document-topic

- @: Distribution of topics by document

- [ Distribution of words in a topic

<Figure 2> LDA Model Architecture
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<Figure 3> Optimal Number of Topics
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<Table 2> Top 15 Keywords Based on Term Frequency about 3 Time Sections

Rank Section 1 (2014-2016) Section 2 (2017-2019) Section 3 (2020-2022)
Keyword(TF) Group Keyword(TF) Group Keyword(TF) Group

1 =217](33) equipment 21LE(61) smart 2u}E(104) smart
2 2H8}(27) equipment FA(37) smart oF7(85) smart
3 I FE(25) equipment 10T(36) smart Q1 FA]5(84) smart
4 2HEE(25) smart =27](33) equipment RUE 43) smart
5 Q4 (25) smart T4 5(32) smart =27](42) equipment
6 2274 (24) eco-friendly 2 A(31) smart %5 8(42) smart
7 +%4(20) equipment A A 7H25) smart 2dl41) smart
8 A9191(20) equipment ZUEH((23) smart Z5(40) smart
9 ol 4 #](19) eco-friendly 2d(23) smart tlo]E(37) smart
10 A58 (18) smart A58(22) smart 10T(35) smart
11 [0T(17) smart ] o] E1(20) smart 187 (35) eco-friendly
12 HA(17) smart 3921(20) equipment %74(32) smart
13 212 A(16) equipment IFE(19) equipment A A ZH29) smart
14 Al (15) equipment 21(19) smart of| Z(29) smart
15 21(13) smart A (18) equipment A4 (28) equipment
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The number of top 15 keywords per 3 groups for each time interval Percentage of top 15 keywords per 3 groups for each imeinterval
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<Figure 4> Trends in the Top 15 Keywords per 3 Groups for Each Time Section
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<Table 3> Top 10 keywords in Degree Centrality and Betweenness Centrality

] Degree Centrality Betweenness Centrality
Time Rank
keyword Group value keyword Group value
1 o117 eco-friendly 8 loT smart 15.0000
2 e equipment 6 Sl smart 11.0000
3 IoT smart 6 3 smart 11.0000
4 orAd smart 6 o L %] eco-friendly 9.0000
Section 1 5 ﬂiil?l equipment 6 ﬂ{i% equipment 4.0000
6 &3 smart 6 =27 equipment 3.0000
7 188 equipment 4 ECN equipment 3.0000
8 137 eco-friendly 2
9 AHXHE equipment 2
10 Azt eco-friendly 2
1 AN smart 14 IoT smart 136.3333
2 A smart 10 2ulE smart 126.8333
3 IoT smart 10 A smart 108.83333
4 AULE smart 10 T2 5 smart 108.3333
. 5 ol F AT smart 10 AN smart 84.3333
Section 2 — - -
6 =37 equipment 8 AA equipment 66.0000
7 ZUEH smart 8 ZUHY smart 52.3333
8 Bk equipment 6 R smart 46.0000
9 e eco-friendly 6 o Y %] eco-friendly 24.0000
10 o L %] eco-friendly 4 orAd smart 24.0000
1 ATA 5 smart 36 ATA 5 smart 562.9601
2 2ulE smart 34 2ulE smart 401.5918
3 ok smart 30 23 smart 328.3453
4 2UE Y smart 22 ok smart 277.5211
Section 3 5 23 smart 22 =y Fii 2 smart 173.8971
6 »d smart 16 o = smart 125.6310
7 glo] E] smart 16 =g smart 110.7571
8 o= smart 14 dlo] E] smart 106.5380
9 IoT smart 12 = =] smart 103.0000
10 AlA equipment 10 =K smart 75.4079
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<Table 4> Results of LDA Analysis and the top 5 Keywords per Topic
Topic Title Keyword(beta)
Topicl Eco-friendly construction equipment Z18+74(0.0779), ©l©]E1(0.0549), 273(0.0405), 149+(0.0304), 1%=3H0.0290)
Topic2 Energy efficiency A5 %(0.1029), ALEE(0.0836), LI #1(0.0642), #17H0.0582), #21(0.0404)
Topic3 Improve equipment safety oF#(0.1476), ZFAITH(0.0313), t3(0.0299), Z=NE(0.0285), 215(0.0271)
Topic4 Localization of equipment/parts =217](0.1392), =+2F8H0.0855), -91(0.0690), A7(0.0332), 7 (0.0332)
Topics Telematics 10T(0.0683), 21 A17K0.0564), 3F0] 2] =(0.0461), A1A1(0.0431), AAZE(0.0416)
Topic6 Performance prediction model o] 2(0.0598), Z1(0.0553), #132(0.0445), A2F41(0.0430), E2(0.0400)
Topic7 Monitoring system 2<0FE(0.1540), ZUTEI(0.0951), 74(0.0416), H] |0 E1(0.0389), £-541(0.0282)
Topic8 Autonomous work AF25(0.1096), §3H0.0727), 2+$1(0.0542), A1214(0.0400), AH-&-3Y(0.0385)
Topic9 Crane control =12191(0.0366), A-53H0.0366), A11]22(0.0337), 7143 7(0.0322), #11(0.0293)
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(Topic 3)
Improve
equipment
safety

12.27%

12.50%

12.00%

11.50%
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Localization of Telematics Performance Monitoring  Autonomous work Crane control
equipment/parts prediction model system
M The number of documents M Proportion

<Figure 5> The Number and Proportion of Documents Assigned to Each Topic
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