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Over the last four decades, industrial engineering (IE) research in Korea has continued to evolve and expand to
respond to social needs. This paper aims to identify research topics in IE research and explore their dynamic
changes over time. The topic modeling approach, which automatically discovers topics that pervade a large and
unstructured collection of documents, is adopted to identify research topics in domestic IE research. 1,242
articles published from 2001 to 2015 in two IE journals issued by the Korean Institute of Industrial Engineers
were collected and their English abstracts were analyzed. Applying the Latent Dirichlet Allocation model led us
to uncover 50 topics of domestic IE research. The top 10 most popular topics are revealed, and topic trends are
explored by examining the dynamic changes over time. The four topics, technology management, financial
engineering, data mining (supervised learning), efficiency analysis, are selected as hot topics while several
traditional topics related with manufacturing are revealed as cold topics. The findings are expected to provide
fruitful implications for IE researchers.
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Figure 1. Document Generation Process of LDA(Blei et al., 2003)
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Table 2. Number of Topics for Six IE Sub-Categories

Mark Category Number of topic
S system analysis 13
P production & logistics 13
Q quality 4
E ergonomics 5
I information system 6
M management engineering 5
N/A etc 4

My AL S.13

system analysis
u production & logistics
quality

ergonomics

¥ information system
management engineering
etc

E.5
l Q.4

Figure 2. Topic Distribution Over Six IE Sub-Categories
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. [T42] Heuristic optimization®] 7} H|Fo] &2 EZ o
wom HE o]o] [T35] Technology management, [T21]
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Rank Topic Name Category Share
1 Topic 42 Heuristic optimization S 3.429%
2 Topic 35 Technology management M 2.598%
3 Topic 21 Information system management I 2.290%
4 Topic 17 Mathematical modelling S 2.201%
5 Topic 39 Strategic management M 2.196%
6 Topic 6 Data Mining-Supervised Learning I 2.193%
7 Topic 37 Financial engineering M 2.172%
8 Topic 3 Miscellaneous 1 N/A 2.155%
9 Topic 13 Business Process Management(BPM) I 2.146%
10 Topic 11 Reliability engineering Q 2.123%
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Information system management, [T17] Mathematical modelling,
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AA] G} HEA Period 39] [T37] Financial engineering, [T25]
Cognitive ergonomics, [T47] Efficiency analysis, [T10] Empirical
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Table 4. Top 10 topics of each of the three periods
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Table 5. Hot and cold topics in [E research

Topic Category Slope | Hot/

(x1000) | Cold

[T35] Technology management M 15.8952 | Hot
[T37] Financial engineering M 11.4238 | Hot
[T6] Data Mining-Supervised Learning I 7.8452 | Hot
[T47] Efficiency analysis S 6.7253 | Hot
[T20] Biomechanics E -6.2948 | Cold
[T4] Scheduling P -5.1673 | Cold
[T36] Machining P -5.1539 | Cold
[T30] Group technology P -4.8718 | Cold
[T19] Queuing management S -4.5384 | Cold
[T9] Service management P -3.7519 | Cold
[T41] Network traffic management S -3.6256 | Cold

Rank Period 1(2001~2005) Period 2(2006~2010) Period 3(2011~2015)
1 | [T42] Heuristic optimization [T42] Heuristic optimization [T35] Technology management
2 |[T20] Biomechanics [T39] Strategic management [T37] Financial engineering
3 |[T2] Assembly line [T13] Business process management(BPM) | [T42] Heuristic optimization
4 | [T21] Information system management |[T35] Technology management [T6] Data mining-Supervised learning
5 |[T17] Mathematical modelling [T21] Information system management |[T25] Cognitive ergonomics
6 |[T4] Scheduling [T7] Optimization [T47] Efficiency analysis
7 |[T1] Product design & development [T4] Scheduling [T10] Empirical case study
8 | [T30] Group technology [T11] Reliability engineering [T3] Miscellaneous 1
9 |[T26] Supply chain management(SCM) |[T6] Data mining-Supervised learning | [T17] Mathematical modelling
10 | [T13] Business process management(BPM) | [T9] Service management [T21] Information system management
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<Appendix A> List of 50 Topics
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Rank Topic Name Category Share
1 Topic 42 Heuristic optimization S 3.429%
2 Topic 35 Technology management M 2.598%
3 Topic 21 Information system management I 2.290%
4 Topic 17 Mathematical modelling S 2.201%
5 Topic 39 Strategic management M 2.196%
6 Topic 6 Data mining-supervised learning I 2.193%
7 Topic 37 Financial engineering M 2.172%
8 Topic 3 Miscellaneous 1 N/A 2.155%
9 Topic 13 Business process management(BPM) I 2.146%
10 Topic 11 Reliability engineering Q 2.123%
11 Topic 25 Cognitive ergonomics E 2.093%
12 Topic 7 Optimization S 2.089%
13 Topic 4 Scheduling P 2.088%
14 Topic 31 Warehouse design P 2.073%
15 Topic 2 Assembly line P 2.073%
16 Topic 24 Demand forecasting & inventory management P 2.055%
17 Topic 1 Product design & development P 2.041%
18 Topic 10 Empirical case study N/A 2.016%
19 Topic 26 Supply chain management(SCM) P 2.012%
20 Topic 34 Physical ergonomics E 2.007%
21 Topic 20 Biomechanics E 1.996%
22 Topic 47 Efficiency analysis S 1.969%
23 Topic 16 Experimental design Q 1.943%
24 Topic 27 Semiconductor manufacturing P 1.943%
25 Topic 33 Software engineering I 1.941%
26 Topic 5 Diffusion modeling M 1.932%
27 Topic 19 Queuing management S 1.924%
28 Topic 38 Multiple criteria decision making(MCDM) S 1.924%
29 Topic 28 Mobile UI design E 1.917%
30 Topic 41 Network traffic management S 1.917%
31 Topic 9 Service management P 1.912%
32 Topic 45 Optimization in telecommunication networks S 1.905%
33 Topic 18 Database management I 1.904%
34 Topic 50 Literature review N/A 1.885%
35 Topic 46 Customer satisfaction M 1.875%
36 Topic 44 Logistics planning P 1.873%
37 Topic 49 Vehicle routing P 1.871%
38 Topic 48 Optimization for wireless networks S 1.863%
39 Topic 8 Performance measurement S 1.856%
40 Topic 14 Quality inspection Q 1.834%
41 Topic 40 Simulation S 1.828%
42 Topic 12 Task analysis E 1.827%
43 Topic 15 RF identification and security P 1.827%
44 Topic 43 Energy system engineering S 1.812%
45 Topic 23 Statistical quality control Q 1.787%
46 Topic 32 Miscellaneous 2 N/A 1.766%
47 Topic 30 Group technology P 1.757%
48 Topic 22 Data mining-Unsupervised learning I 1.754%
49 Topic 29 Fault detection and monitoring S 1.720%
50 Topic 36 Machining P 1.690%






