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Data Science in Industrial Engineering: Past, Present, and Future
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Data science has become increasingly important in modern industrial engineering, serving as a versatile tool for
addressing real-world industrial challenges. In this paper, we analyze the past, present, and future of data science
in industrial engineering. To understand the past and present, we examine data science-related papers published
in the Journal of the Korean Institute of Industrial Engineers. To outlook the future, we conduct a survey among
industrial engineers who specialize in data science. We discuss the results and provide insights into future
prospects.
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Table 1. Trends of Data Science-Related Publications in the

Journal of the Korean Institute of Industrial Engineers

No. No. Papers Proportion.
Period Published |Related to Data|Papers Related to
Papers Science Data Science
1975 ~ 1990 298 12 4.00%
1991 ~ 2000 451 47 10.40%
2001 ~ 2005 207 26 12.60%
2006 ~ 2010 195 28 14.40%
2011 ~ 2015 275 65 23.60%
2016 ~ 2020 255 108 42.40%
2021 ~ present 175 107 61.10%
Total 1,856 393 21.20%
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Table 2. Trends of Major Keywords in Data Science-Related Publications in the Journal of the Korean Institute of Industrial Engineers

Period Major Keywords (Frequency)
Overall Machine Learning (45), Genetic Algorithm (33), Neural Network (24), Deep Learning (24), Data Mining (23), Text
Mining (20), Anomaly Detection (19), Network Analysis (15), Clustering (14), Time Series (13)
1975 ~ 1990 |Genetic Algorithm (2), Particle Swarm Optimization (2), Clustering Problem (2)
1991 ~ 2000 Unsupervised Learning (4), Link Prediction (4), Natural Language Processing (4), Text Mining (3), Anomaly Detection
(3), Time Series (3), Domain Adaptation (3)
2001 ~ 2005 |Reinforcement Learning (5), Data Analysis (3)
2006 ~ 2010 Machine Learning (6), Text Mining (5), Network Analysis (4), Genetic Algorithm (3), Anomaly Detection (3), Technology
Convergence (3), Public Data (3), Social Network Analysis (3)
2011 ~ 2015 Machine Learning (18), Genetic Algorithm (8), Deep Learning (8), Data Mining (8), Feature Selection (4), Convolutional
Neural Network (3), Recommendation System (3)
2016 ~ 2020 Genetic Algorithm (12), Machine Learning (11), Anomaly Detection (8), Smart Factory (7), Sentiment Analysis (6),
Quality Prediction (6)
2021 ~ present Deep Learniflg. (10), Convolutional Neural Network (8), Transfer Learning (8) Genetic Algorithm (7), Data Mining
(7), Text Mining (7)
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Figure 1. Word Cloud of Keywords from Data Science-Related
Publications in the Journal of the Korean Institute of

Industrial Engineers
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Table 3. Topic Modeling Results Using Paper Titles and Keywords

Topic Frequent Words

optimization, analysis, time, system, technique, model, method, selection, machine, study, mining, tree, decision,
System Optimization |problem, classification, prediction, feature, multivariate, learning, clustering, application, run, text, classification,
touch, information, design, series, process

Decision S ) model, learning, technique, prediction, network, research, detection, data, decision, machine, development, system,
ecision Suppor ) . . .. . .
Svst PP analysis, process, text, algorithm, mining, self, data mining, study, method, case, clustering, price, customer,

stem ) . .
Y industry, trend, problem, item, programming

Machine L . model, data, prediction, machine learning, analysis, learning, process, intelligence, quality, development, deep
achine Learnin . i . . . . . .
& learning, machine, classification, detection, text, technique, method, business, manufacturing, anomaly detection,

Algorithms . , - .
weight, problem, time, system, text mining, data, correlation, case, technology, factor
Anolicafi technique, method, data, pattern, network, wafer, detection, system, extraction, learning, structure, Semiconductor,
ication: L . . . . . . L
pl,) monitoring, diagnosis, search, model, vehicle, feature extraction, one-class classification, feature, estimation,
Semiconductor

fault detection, classifier, development, information, semiconductor, recommendation, study, defect, self

. . time, datum, classification, research, system, model, analysis. genetic algorithm, performance, technique,
Learning Strategies & . . . . . . -
. methodology, processing, Transfer Learning, learning, network, study, image, quality, production, prediction,
Image Analytics . . . ]
site, determination, modeling, wave, change, case, value, content, defect, convolutional neural network

. analysis, network, learning, model, system, detection, prediction, classification, sentiment analysis, mining, process,
Text Mining &

. study, word embedding, market, word, index, case, development, data, machine learning, classification, opportunity,
Network Analysis

clustering, stock work, reinforcement learning, property, component, calculation

o model, analysis, detection, sequence, line, input, study, process, selection, datum, learning, number, welding,
Applications: e . y .. . . . .
Manufacturi diffusion, data, assembly, behavior, shipping, network, recognition, end, Machine Learning, size, process mining,

anufacturin . . . . .
§ trace clustering, correlation, variable, clustering, transfer learning, performance

analysis, model, datum, learning, technology, prediction, research, product, detection, patent, topic modeling,
Topic Modeling method, network, machine learning, deep learning, review, power, level, factor, generation, study, process, estimation,
clustering, life, sentiment analysis, problem, anomaly detection, classification

Anolicati Smart analysis, data, method, model, prediction, development, classification, traffic, similarity, estimation, variable,
ication: Smar ; i ) . . .
pp Fach semiconductor, service, measurement, test, evaluation, learning, process, framework, data clustering, manufacturing,
acto L . . .
v factory wafer, smart factory, reliability, characteristic network analysis, research, item, member

analysis, research, model, learning, algorithm, problem, performance, process, vehicle, development, network,
Application: Logistics |relationship, stage, clustering, technique, text mining, delivery, technology, patent, route, prediction, product,

routing, production, detection, design, optimization, level, topic modeling, tree

System Optimization Decision Support System Machine Learning Algorithm Application: Semiconductor Learning Strategies & Image Analytics
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Figure 2. Trends in the Proportion of Each Topic Over Time
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Period 1st 2nd 3rd 4th Sth
Learning Strategies & Text Mining & Application: Decision Support Application:
1975 ~1990 Image Analytics Network Analysis Semiconductor System Manufacturing
(39.70%) (20.89%) (17.96%) (7.45%) (4.66%)
Learning Strategies & Text Mining & Application: : : Decision Support
1991 ~ 2000 Image Analytics Network Analysis Semiconductor Top(llcll\g;)ie)llng System
(23.53%) (15.90%) (13.39%) oA (8.74%)
Learning Strategies & Text Mining & Application: . . L
2001 ~ 2005 Image Analytics Network Analysis Semiconductor T°pzf) 1;/{;;1;11@ Sysm“;fg;},/m)‘za“""
(33.93%) (14.34%) (10.54%) e st
Learning Strateg.les & Text Mining & Appllcatlon: Topic Modeling Machine Learning
2006 ~ 2010 Image Analytics Network Analysis Semiconductor (7.94%) Algorithm (5.83%)
(34.85%) (21.17%) (11.78%) e 8 -
Learning Strategies & Application: . . .. Text Mining &
2011 ~ 2015 Image Analytics Semiconductor Top(llc;\;[g;e)lmg ]sDectlS::r(] liuépi‘;r; Network Analysis
(20.13%) (14.44%) 9, YSte DR, (13.26%)
Learning Strategies & Application: Text Mining & & . Decision Support
2016 ~ 2020 Image Analytics Semiconductor Network Analysis TOp(llc ll\ggge)l s System
(22.60%) (16.89%) (14.96%) 22 (8.00%)
Learning Strateg.les & Tesie Medahing Appllcatlon: Text Mining &v Awieien: ekt
2021 ~ present Image Analytics (16.92%) Semiconductor Network Analysis (10.99%)
(18.73%) . (14.75%) (11.63%) A

Figure 3. Top-5 Topics in Each Period
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