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Abstract:
Recently, big data collection, storage, analysis and visualization technologies have emerged in IT
industry. As a result, there have been attempts to discover issues in diverse domains such as
politics, society, economy and culture and utilize the results in making a decision. For example, a
trend knowledge map and issue tracking designed to extract issues and glimpse at issue change
patterns have drawn an attention. This study has proposed a method to construct a visualized
national R&D trend knowledge map after analyzing user query data on national R&D information in
the National Science & Technology Information Service (NTIS) which has collected and provided the
national R&D information. It is expected that the proposed national R&D trend knowledge map would
help national R&D researchers plan and implement national R&D projects and programs.
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1. Introduction 

Recently, big data collection, storage, analysis and visualization technologies 

have emerged in IT industry. As a result, there have been attempts to discover 

issues in diverse domains such as politics, society, economy and culture and 

utilize the results in making a decision. Therefore, text-mining technology 

designed to analyzed unstructured text data has been widely used. Text mining 

is an analysis technique which comprehensively utilizes diverse technologies 

such as data mining, natural language processing (NLP), information retrieval, 

computational linguistics and topic analysis (Mooney and Bunescu, 2006).  

Lastly, there have been many studies on topic analysis whose goal is to figure 

out issue distribution at a certain point, issue tracking (Aggarwal et al., 2014) 

designed to analyze and trace issue changes at several points of time and a 

trend knowledge map (Bangrae Lee et al., 2013) targeted to figure out current 

trend in a visualized form through simple frequency and data processing. 

Specifically, the goal of topic analysis is to extract issues from multiple 

document sets while issue tracking or trend knowledge map is aimed to figure 

out the distribution of major issues by specific period after extracting issues from 

the posted or connected documents (Chen Liu, Namgyu Kim, 2014). The studies 

on topic analysis and trend analysis have generated visual performances by 

analyzing SNS, news and VOCs. However, these cases are mostly analyzed by 

some businesses which have their own data with a goal of figuring out the latest 

trend more quickly and developing a marketing strategy.  

As the importance of data is emphasized, Korean government and public 

agencies have made some moves to make good use of the data which have 

been accumulated for a long period of time. One typical example is a public data 

portal (DATA.go.kr). It offers diverse public information in various fields such as 

weather, traffic and culture, using open data and API. Under this system, both 

citizens and businesses are able to get access to the information in an easy and 

convenient manner. The R&D information knowledge portal and NTIS which 

have supported R&D activities by collecting national R&D data from all bureaus 

in an integrated fashion also collect the data relating to national R&D programs, 

projects, personnel, R&D equipment and research outcome.  

So far, more than 4.85 million sets of data have been collected, and diverse 

services have been provided. However, there has been a rising demand for 

actual data-based analysis services. Hence, this study attempted to propose a 

national R&D trend knowledge map construction method, which visualizes 

personal issue trends after extracting issues from users’ search keywords 

associated with national R&D information in the NTIS, using topic analysis and 

classifying them by a certain period. This paper is structured as follows: In 

chapter 2, a proposed national R&D trend knowledge map construction method 

is stated. Lastly, the contribution and limitations of this study and a direction of 

future studies are discussed.  
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2. National Science & Technology Information Service (NTIS) 

NTIS provides various service for researchers, decision makers, and 

governmental officers by converting national R&D information such as programs, 

projects, human resource, and research facilities and equipments and outcome 

into database by the interconnection with 17 governmental departments 

conducting national R&D projects for improving the effectiveness of research 

and development through the research life cycle from the R&D planning and the 

utilization of the outcome  (MyeongSeok Yang et al, 2013). 

 

Figure 1:  NTIS Conceptual Diagram 

 

 

The main service of NTIS consists of the national R&D program management 

service, the national R&D participating human resource information service, the 

national R&D outcome information service, the national R&D research facility 

and equipment management service, and the additional information service 

related to the national R&D.  

The national R&D program management service provides the current 

information on national R&D projects, and the survey and evaluation information 

to be able to utilize by industry, university, research institutes and government. 

The R&D participating human resource information service has the national  R&D 

participating human resource information service providing the detailed 

information participating national R&D projects, the recommendation of the 

evaluation committee service, and the researcher registration service. The 

national R&D outcome information service supports the utilization of the 

research outcome generated by national R&D programs from the national level. 
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The national R&D research facility and equipment management service 

manages the research facilities and equipments comprehensively configured for 

the national R&D program, and supports the systematic operation and 

management of the research facility and equipment of universities and research 

institutes.  

 

3. National R&D Trend Knowledge Map 

The national R&D trend knowledge map construction method proposed in this 

study is shown in <Figure 1> below. The steps stated in <Figure 2> above are 

as follows: In the 1st step, text parsing targeted to extract target keywords from 

320,000 data sets in the NTIS is carried out. It is designed to extract nouns only, 

by reflecting the characteristics of a user’s search queries. In the 2nd step, the 

extracted terms are filtered after applying a stop list to parsed keywords. A stop 

list is a list of the terms for filtering to avoid being included in a list of the 

analysis subjects. In the 3rd step, topic analysis is performed. Topic analysis is 

a set of the keywords extracted based on the TF-IDF of the terms. In terms of a 

topic, either monolingual or multilingual topic can be selected and configured. 

The results of topic analysis are illustrated in Figure 3 below:  

 

Figure 2: Research Overview  
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Figure 3: Example of Topic Modeling  

 

 

There are two ways to express the keywords extracted by topic analysis in a 

visualized form such as a knowledge map. First, if a trend knowledge map is 

prepared by period based on co-occurrence counts, it is able to find out changes 

in national R&D research trend. If the co-occurrence count is high, the keywords 

are displayed in bold. In the second method, associated keyword rules are 

extracted through association analysis and visualized, using social network  

analysis (SNA). In this study, a trend knowledge map will be extracted, using the 

first method. The trend knowledge map built according to the said processes is 

shown in <Figure 4> below: 

 

Figure 4: Example of National R&D Trend Knowledge Map 

 

Source: Journal term co-occurrence map for the field of Virology, using a set of 14,158 papers 

published from 2000 to 2002. Colors used to distinguish clusters of related terms. Data source: Scopus 
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The biggest advantage of a trend visualization method is that it allows users to 

catch a trend change pattern at a glimpse. It appears that a national R&D trend 

knowledge map construction model proposed in this study would be useful for 

national R&D researchers in planning and implementing R&D projects.  

 

4. Conclusion 

This study proposed a national R&D trend knowledge map construction method 

which extracts issues through topic analysis on user search results in the NTIS 

which provides national R&D information and provides the extracted issues in a 

visualized form by period. The biggest contribution of this study is that it has 

proposed an analysis model which can analyze national R&D trends after 

analyzing search keywords on national R&D information in the NTIS and 

visualizing national R&D related issues. In future studies, it is planned to apply 

actual data to the proposed model and analyze the results. To provide 

customized data depending on NTIS’ service direction, in addition, it is needed 

to provide personalized data through the construction of a personal trend 

knowledge map which can extract personal issues and track changes personal 

trends and perform studies relating to recommendation services.  
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