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ABSTRACT

The background of this research is the significant increase in the number of scientific publications related to the use of soft computing
in natural language processing (NLP) in recent years. As bibliometric data becomes increasingly complex, an effective tool is needed
to map and analyses this data. This study aims to analyze and demonstrate the steps of bibliometric data analysis using VOS Viewer
comprehensively and systematically. The method used in this research involves conducting bibliometric analysis to generate
visualizations of collaboration network maps and collaboration density maps. The analysis was conducted on a total of 1000
documents obtained on the specified topic for the period 2019-2023. The results of this research can be visualized with a network
map, it can be seen that the research development map in NLP is divided into 5 clusters. Cluster One consists of 8 topics, Cluster
Two consists of 6 topics, Cluster Three consists of 4 topics, Cluster Four consists of 3 topics, and Cluster Five consists of 3 topics.
The research conclusion shows that VOS Viewer can be used to provide recommendations in data analysis results. This study
provides a comprehensive and systematic guide for new users of VOS Viewer to conduct bibliometric data analysis and effectively
present the visualization of research developments in the field of NLP.
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1. INTRODUCTION

Bibliometric analysis is a methodological approach that involves the analysis of quantitative publications, usually scientific
articles, to uncover patterns, trends, and relationships in a particular field of study[1][2][3][4]. This analysis often includes examining
citation patterns, co-citation networks, keyword occurrences, and other bibliographic data to gain insight into the structure and
development of a particular research field [5]. Through bibliometric analysis, researchers can identify influential works, key authors,
emerging trends, and examine research in specific domains [6].

Additionally, bibliometric analysis can play an important role in providing a comprehensive picture of a research field by
mapping the intellectual structure of the field, highlighting core themes, and visualizing the relationships between different research
entities [7]. Using tools such as VOS Viewer, researchers can create graphical representations of bibliometric data, facilitating
exploration of citation networks and identification of groups of related publications [8]. This approach allows researchers to
efficiently navigate large amounts of scientific literature and uncover valuable insights that may not be apparent through traditional
qualitative methods alone.

In essence, bibliometric analysis serves as a powerful tool for evidence-based research evaluation, assisting decision-making
processes, funding allocation, and identification of research priorities in academia and industry [9]. By utilizing quantitative data
taken from publications, researchers can gain a deeper understanding of the knowledge landscape, track research trends over time,
and contribute to the advancement of knowledge in their respective fields [10].

There is a lot of research on VOS Viewer, including research on citation-based publication grouping with CitnetExplorer and
VOS Viewer [8], [10] emphasize that VOS Viewer differentiates itself from other programs with its focus on the graphical
representation of bibliometric maps. [11]further highlight VOS Viewer as an open-source software tool that facilitates the creation,
visualization, and exploration of bibliometric maps. Additionally, [8] discuss the use of VOS Viewer in citation-based clustering of
publications, emphasizing its role in supporting analysis of clustering solutions at an aggregate level.

There has been no research that discusses how to make Bibliometric analysis using VOS Viewer which is discussed in detail
with several pictures of the steps and provides examples of analysis regarding soft computing in the field of natural language
processing. This research has never been done by previous research. So, the difference between this research and other research lies
in its object, namely the use of soft computing in Natural Language Processing Therefore, this research was carried out to be able to
show the steps for data analysis. bibliometrics regarding soft computing research in the field of natural language processing using
VOS Viewer completely and systematically to see the development of research on this matter from 2019-2023 and provide solutions.
easy data analysis using mapping tools. Thus, it is hoped that this research can be used as a reference to be able to carry out big data
analysis more easily by using VOS Viewer. This report can also be used as a reference for first-time users as we provide a step-by-
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step process when using VOS Viewer.

2. RESEARCH METHOD
2.1. Prepare Research Tool

To perform data analysis using VOS Viewer, we need to prepare several applications. First, we use a mapping tool, which can
be obtained from the open-source VOS Viewer application (Figure 2). In this study, VOS Viewer is used as a tool to visualize and
map the analyzed data. The second tool required is a reference management application. Reference management applications that can
be used include Publish or Perish, as shown in Figure 3, and Mendeley, as shown in Figure 4. These reference management applications
are used to collect research data that will be analyzed bibliometric using VOS Viewer. Figure 1 illustrates the research flow.

Open Publish or .| Click the Crossref .| Fillin the Crossref N
Perish Application Button » Search »| Search on Progress

h.

h 4

Click the Create

Select Data Source |« Bution to Create a |« OpenAth?icvaoﬁs::‘e\-‘.'er - Saveflé)?r:-laaitn RIS
new Map PP
Seleq Fields to » Select calculation »  Select Threshald » Putting Number of
Extract methods Term

l

Verify selected terms
and Click Finish
Button

The results of the
mapping of the "
research on
VOSviewer

Figure 1. Flow of Research Method

Figure 2. VOS Viewer Application

Figure 3. Publish or Perish Application

Figure 4. Mendeley Applicaﬁon

2.2. Data retrieval

The data used in this study are journal publication data on soft computing in the field of natural language processing obtained
using a reference management application. The reference management application used in this study is Publish or Perish. Publish or
perish is used to conduct a literature review on the selected theme, thus obtaining a database of similar research themes. Publish or
perish is used to identify the most cited authors, the oldest and newest years of an article, and to obtain bibliometric records of each
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study to be used. Publish or perish provides several options for research data sources such as Crossref, Google Scholar, Google Scholar

Profile, PubMed, Microsoft Academic, Scopus, and Web of Science, as shown in Figure 5. In this study, data from Google Scholar is
used.

2.3. Research Data Mapping

The data mapping in this study uses the digital mapping application VOS Viewer. The collected data is processed to match the
desired keywords. After that, the data is input into the VOS Viewer application, which will then convert the data into interconnected
data maps.

Select an existing search to inspect or modify it, or click one of these buttons to create a new search.

%= Crossref* ZJ OpenAlex™ ¥ Import External Data...
( Google Scholar* Ef Scopus** About importing external data
(G Google Scholar Profile* T Semantic Scholar== = Free data source
- r~ - Free registration required
E] PubMed 12 Web of Science =**  External subscription

Figure 5. The options for data sources in Publish or Perish

3. RESULT AND ANALYSIS
In this section, we discuss how to analyze the results of data mapping using VOS Viewer with data on the development of the
number of journal publications on the main theme of natural language processing in the Crossref database from 2019-2023.

3.1. Data Used
As an example, in this study, data will be collected through Crossref. This means that all article data available in Crossref and
relevant to the search theme required for this research will be backed up into a file to be used with VOS Viewer. The steps to obtain the
data are as follows:
A. Open Publish or Perish Application
The first step to obtain data through Publish or Perish is to open the application as shown in Figure 6. Once Publish or Perish
is open, you will see the initial application window as shown in Figure 7.

Publish or Perish 8

App

S

]
B

& % B

Figure 6. Open Publish or Perish

Figure 7. Welcome Screen Publish or Perish



Journal of Informatics and Science Media, Vol. 1, Issue. 2, Pag. 1-14, December 2024

B. Click the Crossref Button

ISSN 3064-1942
4

Figure 8 shows the location of the Crossref button in Publish or Perish. At this stage, you need to press the button.

C. Fill in the Crossref Search

As seen in Figure 9, there are several fields in the Crossref Search, including author, publication name, title words, and
keywords. In this study, the theme searched is soft computing. Fill the title field with "soft computing" and the keywords field with

"natural language processing."

If the required fields in the Crossref search form are filled in, click the search button in the upper right corner as shown in Figure

9. After the Publish or Perish window appears as shown in Figure 10, wait for the search process to complete.

D. Search Results

Figure 11 shows the search results from Publish or Perish. On the left side of the screen, Figure 11 shows some data information

obtained.
%= Crossref* ©J OpenAlex™
G Google Scholar™ E Scopus™= About importing external data
& Google Scholar Profile* T Semantic Scholar®*
El pubMed= 12 Web of Science™== —

Figure 8. Crossref button

Publication name:
Tie words:
Kepwords:

Masérmam number of results: | 200 Include: (B CITATION records (B Patents

Cites. Peryear Rank Authors Title

Figure 9. Crossref Search

E. Save Data from Publish or Perish

¥ Import External Data...

& Free data source
= Free registration required
External subscription

Figui:e 10 VAf“ticléusMearch .proce‘ss”in Pubiish dr Perish.

Figure 11. Search results by Publish or Perish
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The next step for each saved result is to click the Save Results button. Save the results in RIS format (Figure 12), which can

be read by VOS Viewer.
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Figure 12. How to save search data Publish or Perish.
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Articles found in Publish or Perish are mapped using VOS Viewer. The data displayed in Publish or Perish is in the form of
metadata, not full text, including author names, titles, years, journals, and publishers of the articles found. Table 1 shows the
search data from Publish or Perish used in the VOS Viewer analysis in this study. It includes 1000 articles, 14,123 citations,
2,824.60 citations per year, 14.12 citations per article, 367.28 authors per article, an h-index of 57, a g-index of 80, an annual h-
index of 5.80, and an h-annual index of 24.

Table 1. Top 10 Metadata

Author Cites Cites
No Authors Title Year Count Cites Per Per
4 Year  Author
An enhanced Bacterial
Huiling Chen, Qian Foraging Optimization and
1 Zhang, Jie Luo, Yueting its application for training 2020 5 210 52.5 42
Xu, Xiaoqin Zhang kernel extreme learning
machine
. . Deep transfer learning with
2 Te Han, ChE'lO Llu.’ Rui limited data for machinery 2021 4 128 42.67 32
Wu, Dongxiang Jiang . .
fault diagnosis
Ahmad Al-Qerem, IoT transaction processing
Mohammad Alauthman through cooperative
3 . ’  concurrency control on 2019 4 196 39.2 49
Ammar Almomani, B. .
fog—cloud computing
B. Gupta .
environment
Pei Du, Jianzhou Wang, A novel hybrid model for
4 Wendong Yang, Tong short-term wind power 2019 4 194 38.8 49
Niu forecasting
Pei Du, Jianzhou Wang, A novel hybrid model for
5 Wendong Yang, Tong short-term wind power 2019 4 194 38.8 49

Niu

forecasting

3.2. Development of Publications Regarding Soft Computing in Natural Language Processing

Based on the search results in the Crossref database, it can be seen that the development of research on Soft Computing in
Natural Language Processing is shown in Table 2. From the table data, it can be seen that there are 1000 studies on Soft Computing
in Natural Language Processing. The number of studies on natural language processing fluctuates but tends to increase, as shown in
Figure 12. There was a decrease in research interest in this theme only in 2022, from 232 studies throughout 2021 to 164 studies in
2021. Throughout 2019 and 2020, there were many studies on the same topic. The number of studies in 2019 and 2020 was 175, and
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increased in 2023 with 254 studies.

Table 2. Research on soft computing in NLP

Years of Publication Number of Publication
2019 175
2020 175
2021 232
2022 164
2023 254
Total 1000

Grafik Perkembangan Penelitian

300

250
200
150

100

banyaknya Publikasi

2019 2020 2021 2022 2023
Tahun

Figure 13. Graph of Research

3.3. Bibliometric Mapping Research Regarding Soft Computing in Natural Language Processing
From the search results through the Crossref database, 1000 research documents related to digital learning media were

obtained. These documents were then exported to RIS format, imported, and analyzed with VOS Viewer. There are several steps to
perform research mapping using VOS Viewer, as follows:
A. Open the VOS Viewer Application

The first step is to open the VOS Viewer application that is already installed on your device. Once opened, the initial VOS Viewer
window will appear as shown in Figure 1.
B. Click the Create Button to Start Creating a New Map

After opening VOS Viewer, click "Create" to start creating a new map. As shown in Figure 14, there are three options for the
type of data: creating a map based on network data, bibliographic data, and text data. In this study, the map is created based on text
data because the research mapping is based on research titles. Then, click "Next."

B, Onssse type of dens

Figure 14. Create a map in VOS Viewer.

C. Select Data Source

Figure 15 shows the next step in creating the research map, which includes four options for data sources: reading data from a
VOS Viewer file, a bibliographic database file, a reference manager file, and downloading data via API. In the previous data retrieval
stage, we used the Publish or Perish application, which is one of the reference manager applications, and the type of data we saved
previously was in RIS format. Therefore, in this section, we choose to read data from the reference manager file, and then click
"Next."

In the section shown in Figure 16, select the RIS section and insert the file obtained through Publish or Perish by clicking the
three-dot button. Then click "Next" to proceed to the next step.

6
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D. Select Fields to Extract
Next, the Select Fields page appears as shown in Figure 17. This page displays three types of data extraction options: title and
abstract fields, title field only, and abstract field only. In this study, the title and abstract data from the collected articles are used.
Thus, VOS Viewer maps each keyword taken from the titles and abstracts of the collected articles. After completing this step, the
next step is to click "Next."
E. Select Calculation Method
Figure 18 shows the selection of the calculation method. There are two methods: binary counting and full counting. Binary
counting displays data in the form of 0 or 1 values, which means if the same word appears in the title repeatedly, it is counted as one.
Meanwhile, full counting means that in this method, the total number that appears is still counted as many times as it appears.
F. Select Threshold
Figure 19 shows the Select Threshold page. This page is used to set the minimum number of words that appear so that they can
be displayed in a folder. In this study, the minimum number of words that appear is at least 7 times, so keywords that match and
appear three times or more are included in the mapping. Then, the number of words found is 24, and for the part shown in Figure 20,
we maximize the data display to 24.

Create Map E's
8. Choose data souree

) Download data through APl
Supported APl Opendlex, Crossref, Europe PMC, Semantic Scholar, 0CC, COC, and Wikidata

© Read data from bibliographic database files

Supported file types: Web of Science, Scopus, Dimensions, Lens, and PubMed.

® Read data from reference manager files
Supperted file types: RIS, EndNete, and RefWorks.

O Read data from VOSviewer fles
Supported fle types: VOSviewer corpus and scores fils,

Figure 15. Selection of data sources on VOS Viewer.

Create Map X
@
M selectfiles

BIS || EndNote || Refflorks

RIS fles:

C\Users\razka\ Dawnload:\Softcomputing NLP.ris v

Figure 16. Selection of the file to be used as the source of mapping data in VOS Viewer

Create Map x

Choose fields

Figure 17. Selection of the type of data to be extracted into a map on VOS Viewer.

Create Map X

. Choose counting method

Figure 18. Choosing the counting method in VOS Viewer
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Create Map X

8. Choose threshold

Minimum number of occurrences of a term: 1¢

Of the 3300 terms, 27 meet the threshold.

Figure 19. Choosing the threshold section on VOS Viewer.

/*., Choose number of terms

For each of the 40 terms, a relevance score will be calculated. Based on this score, the most relevant terms will be selected.

The default choice is to select the 50% most relevant terms.

Number of terms to be selected: 2 g

Figure 20. Putting the number of terms.

G. Verify selected terms and Click the Finish Button
In Figure 20, we select the words used and appear on the research mapping created, then click the "Finish" button. After that,
we can see the results of mapping the research theme on digital learning media displayed in Figure 21.

Selected Term Occurenc e Relevance ¥
genetic algorithm 13 1
time series prediction 12 219
sentiment analysis "

HE R

elelelgleglg=zl= =

10 R
o 7 066
machine Ef] 061
convolutional neural network 1 0.60
word 1 (]
text 1 0.56 "
approach 5] 0.52

review 3 0.52

BLAAAARRARARRALRARARAAAR

< Back t Finish Cancel

Figure 21. Verification of word selection on VOS Viewer.

Figure 22. The results of the mapping of the research on VOS Viewer

The results of the keyword network map visualization for research development related to digital learning media are divided into 5
clusters as shown in Figure 23 below:

Cluster 1. Titled Deep Learning Approach for Sentiment Analysis in Natural Language Text Reviews. The red color consists
of 8 items including: approach, deep learning, natural language, sentiment analysis, word, use, text, and review. This keyword has
been used and discussed in the research; Deep learning for Arabic subjective sentiment analysis: Challenges and research
opportunities[12]; Deep learning feature exploration for Android malware detection [13]; A distance-type-insensitive clustering
approach[14]; A Review of Natural Language Processing Techniques for Sentiment Analysis using Pre-trained Models [15];
Sentiment Analysis of Mixed-Case Language using Natural Language Processing [16]; A Review of Textual and Voice Processing
Algorithms in the Field of Natural Language Processing [17]; A Review of Research-based Automatic Text Simplification Tools
[18]; A Chatbot Application by using Natural Language Processing and Artificial Intelligence Markup Language [19].

Cluster 2. Titled Optimization and Classification Algorithms with Feature Selection Using Particle Swarm Optimization in
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Machine Learning. The green color consists of 6 items, namely: algorithm, classification, optimization, feature selection, particle
swarm optimization, and machine. This keyword has been used and discussed in a study entitled; Individualism of particles in particle
swarm optimization[20]; A completed local shrinkage pattern for texture classification[21]; A gradient boosting decision tree based
GPS signal reception classification algorithm[22]; A multi-objective feature selection approach based on chemical reaction
optimization[23]; A many-objective particle swarm optimization with grid dominance ranking and clustering[24]; A multi-objective
particle swarm optimization algorithm based on two-archive mechanism[25]; A vector angles-based many-objective particle swarm
optimization algorithm using archive[26]; Advanced Machine Learning Techniques in Natural Language Processing for Indian
Languages[27]; An enhanced Bacterial Foraging Optimization and its application for training kernel extreme learning machine[28].

Cluster 3. Entitled Image Processing and Analysis Using Convolutional Neural Networks and Generic Algorithms. The
blue color consists of 4 items, namely: convolutional neural network, image processing, image, generic algorithm. This keyword has
been used and discussed in research entitled; Distribution linguistic preference relations with incomplete symbolic proportions for
group decision making[29]; Application of machine vision based on genetic algorithm in image painting style method and image
processing optimization[30]; Image processing algorithm based on soft computing and mathematical morphology[31]; Image
processing meets time series analysis: Predicting Forex profitable technical pattern positions[32]; Convolutional neural network
pruning based on multi-objective feature map selection for image classification[33]; ED-ACNN: Novel attention convolutional
neural network based on encoder-decoder framework for human traffic prediction[34]; Evolving convolutional neural networks by
symbiotic organisms search algorithm for image classification[35]; An optimized generic cerebral tumor growth modeling
framework by coupling biomechanical and diffusive models with treatment effects[36].

Cluster 4. Entitled Decision Models and Multi-Objective Optimization. The yellow color consists of 3 items, namely:
decision, model, multi-objective optimization. This keyword has been used and discussed in research entitled; Decision Making on
Tourism by Using Natural Language Processing[37]; A decision making model based on the leading principal submatrices of a
reciprocal preference relation[38]; A multistage risk decision making method for normal cloud model considering behavior
characteristics[39]; An adaptive consensus model in large-scale group decision making with noncooperative and compromising
behaviors[40]; An Improved Chatbot for Predicting Disease and Medicines Using Natural Language Processing with Fuzzy
Logic[41]; Attribute reduction in inconsistent grey decision systems based on variable precision grey multigranulation rough set
model[42]; A clustering and dimensionality reduction based evolutionary algorithm for large-scale multi-objective problems[43]; A
co-evolutionary genetic algorithm with knowledge transfer for multi-objective capacitated vehicle routing problems[44]; A
constrained multi-objective evolutionary algorithm assisted by an additional objective function[45].

Cluster 5. Titled Time Series Prediction Using Neural Networks and Evolutionary Algorithms. The purple color consists of
3 items, namely: neural network, evolutionary algorithm, and time series prediction. This keyword has been used and discussed in
research entitled; Rethinking transition relationships between co-occurring items in graph neural networks for session-based
recommendation[46]; A hybrid VMD-BiGRU model for rubber futures time series forecasting[47]; An evolving recurrent interval
type-2 intuitionistic fuzzy neural network for online learning and time series prediction[48]; Correlational graph attention-based
Long Short-Term Memory network for multivariate time series prediction[49]; Fuzzy forecasting for long-term time series based on
time-variant fuzzy information granules[50]; Growing deep echo state network with supervised learning for time series
prediction[51]; A fixed-time convergent and noise-tolerant zeroing neural network for online solution of time-varying matrix
inversion[52]; A generative adversarial neural network model for industrial boiler data repair[53]; An adaptively reversed diffusion
dual-drive evolutionary algorithm in dynamic environments for intelligence prediction[54]. The density cluster visualization is
characterized by items that are indicated to be similar to the visible items. The dots of the items are colored depending on the density
of the item at that moment. This can identify that the color of the dots is still dependent on the items associated with other items. The
Density Co-Word Map is useful to get an overview of the bibliometric map structure by showing which items are considered
important to analyze[55]. Based on the research results shown in Figure 23, it can be interpreted that the most frequently used
keywords in a publication represent the density map visualization of co-word development research on digital learning media.

Figure 23. Co-word map network visualization
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Figure 24 illustrates the density map which is the result of analysis using all natural language processing articles from 2019
to 2023. Density maps are effective visualization tools that represent the distribution of scalar fields in a given space. The color
intensity and diameter of the circles in a density map typically indicate the density of a particular feature or keyword, with brighter
and larger circles representing higher frequency or density, while faded colors that blend into the background signify lower
occurrence. Various research papers provide insights into the creation and utilization of density maps in different contexts. For
example, DensityMap is a tool designed to display the density of genomic features along chromosomes, offering customizable color
scales for optimal data representation[56]

Figure 24. Co-Word Map Density Visualization

4. CONCLUSION

Based on the results and discussions above, it can be concluded that VOS Viewer can be used as a mapping tool for bibliometric
data analysis. In this study, the data used for analysis with VOS Viewer is research on Soft Computing in Natural Language
Processing taken from the Crossref database. The number of publications obtained and related to this theme reached 1000 documents
spanning from 2019 to 2023. The change in the number of publications during this period fluctuated but tended to increase rapidly
from 2019 to 2021. Through network visualization, it can be seen that the map of the development of research on Natural Language
Processing is divided into 5 clusters. Cluster One consists of 8 topics, Cluster Two consists of 6 topics, Cluster Three consists of 4
topics, Cluster Four consists of 3 topics, and Cluster Five consists of 3 topics.

This confirms that among these clusters, Cluster One, with 8 topics, is the largest and most significant cluster in terms of
research activity. This cluster is titled "Deep Learning Approach for Sentiment Analysis in Natural Language Text Reviews" and
includes topics such as deep learning, sentiment analysis, text classification, machine learning, neural networks, natural language
understanding, sentiment detection, and review analysis. The prominence of this cluster indicates a high level of interest and ongoing
research efforts in these areas. Given the rapid advancements and the critical importance of these topics in the field of Natural
Language Processing, it is evident that this cluster holds significant potential for future research. Continued exploration and
innovation within this cluster are likely to yield valuable insights and advancements, making it a highly promising area for ongoing
and future studies.
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