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Abstract This research aims to analyze the research topics and their trends in batch process monitoring
articles focused on high value-added products. Three hundred fifty-three articles out of the 1,196
articles published from 1990 to September 2021 were collected with titles, keywords, and abstracts. This
text data was analyzed using Python and the latent Dirichlet allocation (LDA) algorithm. The consistency
scores were calculated to select the optimal number of topics for the LDA model, resulting in 6 topics
with the maximum score of 0.332. These 6 topics include quality prediction monitoring (34.8 %),
multiphase detection (15.6 %), novel algorithm (15.0 %), spectrum-based monitoring (13.6 %), etc. These
six topics have relatively low similarities, as found from the inter-topic distance map. The research
concludes that it will be necessary to conduct follow-up studies on spectroscopic data for the various

and complex batch operations and quality prediction and detection for multiphase batch processes.
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Fig. 1. A diagram of LDA model
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Table 1. Journals and the number of articles

Articles
No. Journal = po
1 Chemometrics and Intelligent 220 162
Laboratory Systems
2 AIChE Journal 370 64
3 Journal of Chemometrics 101 60
4 Journal of Process Control 323 51
5 Other three journals 182 18
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Fig. 2. A plot for number of articles analyzed
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Table 2. Top 20 keywords

No Keyword Freq. | No. Keyword Freq.

1 batch 677 11 difference 190

2 method 641 12 | information 174

3 data 637 13 time 171

4 model 590 14 | component 161

5 variable 386 15 phase 158

6 monitoring 345 16 | performance 157

7 fault 319 17 detection 156

8 analysis 271 18 algorithm 149

9 approach 235 19 control 143

10 quality 200 20 PLS 142
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Table 3. Results of topic modeling

No. Topic Ratio Top 10 words in each topic
PLS-based fault, analysis, variable, quality
1 quality 0.348 |monitoring, approach, detection, PLS,
monitoring component, performance
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