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Abstract 
In the course of the research, we used network research methods and collaborative 
publications to explore the network of researchers conducting remote sensing research using 
the R programming language and to identify clusters of researchers. Later, some simple 
frequency diagrams were drawn. Then, text analysis methods were used to identify the main 
research topics based on the abstracts. 
Keywords: remote sensing, R, social network analysis, publication analysis, text mining 
 
Literature review 

The presentation of the literature background can be limited, since the aim of the research is 

to study the literature on the research topic itself, using certain SNA and text mining methods 

in R. Some partly related articles may, however, be useful in exploring this topic. The 

scientific literature on social network analysis and text mining in R is quite diverse. Various 

articles focus on the use of several packages of R in different scientific and industrial 

domains. Beside actively studied collaborative networks (Santirojanakul, 2018), e.g. study of 

public health knowledge networks (Castrillón et al., 2022) (Fu et al., 2018), livestock 

movements (Cabezas et al., 2021) and food security (Xie et al., 2021) in agriculture or 

education networks (Suraj & Roshni, 2016) can be considered important topics. The well-

known SNA methods are often complemented by data mining methods. K-mean classification 

(El-Moussaoui et al., 2022) seems particularly relevant. Some of network analyses focus on 

bibliographical approach. (Xie et al., 2021) 

Text mining with R often focuses on scientific databases. There lots of relevant examples of 

this phenomena e.g. in health science (Ong et al., 2022) (Kurada & Kanadam, 2018), in media 

studies (Malele et al., 2022), in engineering (Yang & Zhang, 2022) (Gupta et al., 2021), in 

sport analysis (Sun, 2022); in nearly all areas of social life (Suresh, 2021) (Luo et al., 2021). 

Almost all of them are based on common scientific methodology. (Gao, 2022) (Lee et al., 

2020) (Saini et al., 2019) (Jayasekara & Abu, 2018) (Bhargava & Rao, 2018) 

https://doi.org/10.35511/978-963-334-453-8.Toth_Zs-1
https://doi.org/10.35511/978-963-334-453-8.Toth_Zs-1
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The importance of text mining and network analysis is already an integral part of the R user 

manuals, as well. (Garson, 2021) Previously, those two topics left something to be desired in 

R community. (Vidoni, 2021) (Codabux et al., 2021) 

 

Methods 

The sample was retrieved from the Scopus database using the following search term: 

( ALL ( "r language"  OR  "r programming" ) )  AND  ( remote  AND sensing ) 

A total of 702 records matched the search term. The bibliographic data downloaded were 

mainly used for social network analysis (based on connection between authors) and text 

mining (analysing the abstracts). 

The analysis was performed using R packages (bib2df, igraph, Matrix, dplyr, ggplot2 and 

udpipe). First, the BibTeX file was loaded into the more sophisticated tibble object than the 

data frame, which combines the advantages of the relational table and the list object. Then, 

pairs of authors were created and loaded into a vector pair. 

The authors’ pairs were first converted into a list object, then into an intermediate graph, and 

finally into a matrix. A graph could be constructed from the matrix using the appropriate 

function to write the net. We then generated a binary adjacency matrix from the graph to 

describe the project participants' relationships. Because of the matrix's size and structure, it 

needed to be optimized, so it was converted into a network graph that could be plotted and 

analyzed directly. After the parameters were entered, the network was plotted. Because the 

very complex network plotted was unsuitable for visual evaluation, it was characterised in 

terms of density, diameters, and transitivity. 

Clusters of author collaborations have been listed and briefly analysed. 

For text analysis, we first plotted simple distributions (number of articles by newspaper, 

publisher, year and type without NA) based on abstracts of articles. 

The package used would allow language-agnostic tokenization, tagging, lemmatization and 

dependency parsing of raw text. As an introduction, the study examined the frequency of 

word types, the frequency within the most important word types, and the keywords that can 

be extracted from abstracts. 
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Results 

Figure 1 shows that the network is quite interconnected. Visually, two major groups emerge. 

However, the visual structure of large, complex networks tell us little about the true nature of 

the network. 

 
Figure 1. The authors' network of contacts 

 

The network indicators highlight an interesting relationship. Edge density describes the ratio 

of all existing links between actors, referring to the level of cohesion of the network. In our 

case it is quite low. (0.009) If there is a connection between A and B and between B and C, 

then in a transitive network A and C are also connected. This is measured by the transitivity 

indicator whose value is staggeringly high. (0.995) The diameter, the distance between the 

farthest peaks, is 9 compared to the usual 6-7. 
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Based on these three indicators, the number of connections in the extensive network is 

therefore relatively small compared to the number of possible connections. The network 

works on the principle of "my friend's friend is my friend". This does not reflect well on the 

scientific network under study, but it can be considered typical. 

Figure 2 shows the clusters of the network defined using the simplest methodology. At this 

level of complexity, it is obviously impossible to draw any concrete conclusions from the 

figure, but the many clusters obviously indicate many distinct research groups. 

The largest cluster consists of 171 authors. The total number of clusters is 311. These clusters 

should obviously be merged, but with such a high initial number of cases, merging them risks 

a large loss of data and requires very sophisticated computational work that is beyond the 

scope of this study. 

 
Figure 2. Clusters of authors’ network 
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The examination of degree numbers is an important element of network analysis. Here it 

seems less important. Visually, however, it can be said that the degree numbers would 

basically follow a power distribution if there were not a significant author network clustered 

around a high degree number. Obviously, this is a group of people who have published each 

other's papers, or a group of researchers working intensively together (Figure 3). 

 
Figure 3. Frequency of degrees 

 

Before the basic text mining procedure, some simple bar charts were plotted. It was no 

surprise that the journal Remote Sensing published the most articles, but it is somewhat 

surprising that it does not stand out from the field at all. (Figure 4) 

 
Figure 4. Most popular journals in remote sensing and R programming 
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It is obvious in this scientific area that the high-capitalisation scientific journal publishing 

companies dominate (Figure 5). 

 
Figure 5. Publishers with the most articles in remote sensing and R programming 

 

The "marriage" of remote sensing and R in publications peaked in 2020, the reasons for the 

2021 decline are not yet known, and we do not have a complete data set for 2022. This is also 

true for 2021 to a limited extent. (Figure 6) 

 

 
Figure 6. Publications related to remote sensing and R programming by year 
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Figure 7 shows the superiority of journal articles over other forms of publication. The 

situation is essentially the same in all disciplines. Scientists basically write journal articles in 

Q1-Q4 journals because this is the key to a scientific career. 

 
Figure 7. Publications related to remote sensing and R by type 

 

The first step in the text mining process was to examine the parts of speech (word type) 

frequency of the abstracts matching the search criteria.  

 

 
Figure 8. UPOS (Universal Parts of Speech) frequency of occurrence in abstracts 
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It is somewhat surprising that the nouns that occur most frequently refer primarily to the 

agricultural-biological-forestry-water management character, in addition to the technical side 

of text mining. (Figure 9) 

The frequency of adjectives confirms the ecological dominance of remote sensing research 

with R. (Figure 10) 

Unlike nouns and adjectives, the most common verbs did not in any way indicate the nature 

of the research, but rather only that it was indeed research. Based on our previous research, 

this is relatively less surprising, with verbs tending to carry additional information in 

publications of social science and humanities. (Figure 11) 

 

 
Figure 9. Most occurring nouns in abstracts 
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Figure 10. Most occurring adjectives in abstracts 

 

 
Figure 11. Most occurring adjectives in abstracts 
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The next phase pushed the computing capabilities of ordinary computers. One of the most 

well-liked (unsupervised) techniques for keyword extraction in information retrieval is 

RAKE. Rapid Automatic Keyword Extraction, or RAKE for short, is a domain-independent 

keyword extraction method that looks for key phrases within a body of text by examining 

how frequently words appear and how often they occur alongside other words. In addition to 

the technical background and the ecological keywords encountered earlier, RAKE also 

highlighted some other, more technical research directions.  

 

 
Figure 11. Keywords identified by RAKE 

 

Simple nouns and verbs can be combined to produce phrases in English (or most likely many 

other languages). With the help of reverse engineering, we can identify the top phrases, which 

are just keywords or subjects, from the abstracts’ data. The verb pairs as keyword pairs can be 

seen in Figure 12. Verb pairs essentially highlight the technological and ecological results of 

research. So, we got a different result than with the RAKE algorithm. 
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Figure 12. Verb pairs as keyword pairs 
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