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Finding Naval Ship Maintenance Expertise Through Text Mining and SNA
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Abstract

Because military weapons systems for special purposes are small and complex, they are not easy
to maintain. Therefore, it is very important to maintain combat strength through quick maintenance in
the event of a breakdown. In particular, naval ships are complex weapon systems equipped with
various equipment, so other equipment must be considered for maintenance in the event of equipment
failure, so that skilled maintenance personnel have a great influence on rapid maintenance. Therefore,
in this paper, we analyzed maintenance data of defense equipment maintenance information system
through text mining and social network analysis(SNA), and tried to identify the naval ship
maintenance expertise. The defense equipment maintenance information system is a system that
manages military equipment efficiently. In this study, the data(2,538cases) of some naval ship
we examined the contents of main maintenance and
Next,

analysis(collaboration analysis, centrality analysis) was used to confirm the collaboration relationship

maintenance teams were analyzed. In detail,

maintenance personnel through text mining(word cloud, word network). social network
between maintenance personnel and maintenance expertise. Finally, we compare the results of text
mining and social network analysis(SNA) to find out appropriate methods for finding and finding naval

ship maintenance expertise.
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1.2 The Scope and Method of Study
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2.2 Data Mining(Text mining & SNA)
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2.3 General Information of Navy Ship Maintenance
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Fig. 1. Navy Ship’s Maintenance Process

[1l. The Proposed Scheme
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3.1 Data Collection and Preprocessing
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3.2 Visualization of Data Relationship
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3.2.1 Centric-based Text Mining
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3.2.2 Visualization using SNA
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IV. Analysis Results

4.1 Result of Text Mining
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Fig. 3. Word Cloud(Maintenance detail)
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Table 4. Comparison of EigenVector Cent & PageRank

Maintenance Cli)oigr:sceti;); Rank
personnel EigenV PageR EigenV PageR |Difference
P8 0.270 2.172 1 2 -1
P1(v) 0.216 1.523 2 11 -9
P7 0.210 1.600 3 9 -6
P3 0.210 2.108 4 5 -1
P2 0.205 2.149 5 4 1
P14 0.178 1.671 6 7 -1
P17 0.178 2.168 7 3 4
P11 0.172 0.964 8 16 -8
P15 0.164 2.269 9 1 8
P20 0.161 1.862 10 6 4
P9 0.146 1.632 11 8 3
P19 0.142 1.162 12 13 -1
P4 0.131 1.235 13 12 1
P5 0.121 0.977 14 15 -1
P6 0.115 0.935 15 17 -2
P10 0.095 1.538 16 10 6
P12 0.082 1 17 14 3
P16 0.062 0.808 18 18 =
P18 0.014 0.56 19 19 =
P13 0 0 20 20 =31

4.2.3 Evaluation of SNA Results
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Table 5. Comparison of Collabo Rel & EigenV Centr

Maintenance foenirsceﬁg; Rank
personnel 1™ llab | EVCent | Collab | EV Cent |Difference

P8(v) 0.1111 0.270 4 1 -3
P1 0.0861 0.216 17 2 15
P7(v) 0.1082 0.210 6 3 3
P3(v) 0.111 0.209 5 4 1
p2 0.1006 0.205 15 5 10
P14 0.1171 0.178 2 6 -4
P17 0.1039 0.177 12 7 5
P11 0.0994 0.172 16 8 8
P15 0.1045 0.164 11 9 2
P20 0.1191 0.161 1 10 -9
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Fig. 8. Network of EigenVector Centrality
(Maintenance person of P3, P7, P8 detail)
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4.3 Comparison of Analysis Results
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Table 6. Comparison of Text Mining & SNA
D f
Maintenance S .O Rank
ersonnel connection
P Text M | SNA | TextM | SNA |Difference
P8 0.259 0.27 1 1 =Y
P1 0.213 0.216 5 2 3
P7 0.246 0.21 2 3 -1
P3 0.243 0.209 3 4 -1
p2 0.234 0.205 4 5 -1
P14 0.141 0.178 10 6 4
P17(v) 0.111 0.177 15 7 8
P11 0.137 0.172 11 8 3
P15 0.117 0.164 13 9 4
P20 0.111 0.161 14 10 4
P9 0.162 0.146 6 11 -5
P19 0.11 0.142 16 12 4
P4 0.158 0.131 7 13 -6
P5 0.144 0.121 9 14 -5
P6 0.104 0.115 17 15 2
P10 0.158 0.095 8 16 -8
P12 0.125 0.082 12 17 -5
P16 0.031 0.062 18 18 =Y
P18 0.01 0.014 19 19 =
P13 0 0 20 20 =
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