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Abstract - Incheon International Airport Corporation (IIAC) is Korea‟s major SOC public institution with main businesses 

focused on the development and operation of Incheon International Airport. Incheon International Airport Corporation has 
been operating a platform called „Incheon Airport Tech-Market‟ since November 26th of 2019 to allow sharing of technology 
and technical knowledge between small and medium-sized enterprises (SMEs) and Incheon Airport. In addition to offering 
technology sharing features such as technology proposal and contest, the „Incheon Airport Tech-Market‟ platform offers big 
data-based aviation trend interface and online and offline aviation technical evaluation feature that evaluates the technologies 
of SMEs more transparent and fairer. The big data-based aviation industry trend collects aviation and airport related papers and 
researches, and as well as patent data from the web, and it uses text mining techniques such as morphological analysis, 
similarity measure, topic modeling to statistically and visually present the aviation industry trends to the users. In this study, 

the components and features of „Incheon Airport Tech-Market‟, which is a technology and knowledge sharing platform of 
Incheon Airport, are discussed. Then, the implemented interface and design of aviation industry trend featuring aviation 
technology data collection, processing, and analysis modules that use big data and AI technology are presented. 
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I. INTRODUCTION 

 
In recent years, South Korea has invested huge efforts 

for shared growth of SMEs and innovative growth of 

public institutions. The Ministry of Economy and 

Finance, which oversees the economic and financial 

policies of the South Korean government, has formed 

a council for innovative growth of public institution 

and announced the guidelines for public institution 

innovative growth in August 2018. The guidelines 

suggested establishment of an innovative growth 

promoting government systems for public institutions 

by industries such as SOC (Social Overhead Capital) 
and energy, and recommended planning and 

discovering large-scale tasks for innovative growth. 

Among the government systems for public institution 

innovative growth, the SOC innovative growth 

promoting system included ten public institutions 

representing Korea, such as Incheon International 

Airport Corporation, Korea Expressway Corporation, 

Korea Land and Housing Corporation, and Korea 

Railroad Corporation, and the main strategic task was 

to establish a technology sharing platform for shared 

growth with SMEs. The technology sharing platform 

is an open platform where SMEs can freely propose 
their outstanding technologies, and public institutions 

can also hold contests to recruit demanding 

technologies regularly or from time to time. Through 

this platform, market participation channels can be 

expanded to SMEs that possess excellent technologies 

but cannot participate in public projects due to lack of 

performance and financial status, and this could help 

public institutions secure the necessary technologies in 

a timely manner, thus, resulting in a virtuous cycle of 

supply and demand. 

„Incheon Airport Tech-Market‟ (hereinafter referred to 
as Tech-Market), which is an open platform for  

technology sharing by Incheon International Airport 

Corporation, is a platform that incorporates the Fourth 
Industrial Revolution technologies such as cloud 

computing, big data, and artificial intelligence. Most 

of the software featured in Tech-Market platform are 

developed by domestic SMEs to fulfill the purpose of 

establishing the Tech-Market. In addition to offering 

basic functions of technology sharing platforms such 

as technology proposals and contests, the platform 

also offers a big data and AI-based aviation industry 

trend service where technical knowledge can be 

shared. 

The aviation industry trend, which is a core service of 
Tech-Market, collects technical information 

(documents) such as patents, government R&D 

project reports, papers that are related to aviation and 

airport technology through web crawling and OPEN 

APIs. Then, it extracts the keywords and calculates the 

similarity and importance between documents and 

words to visualize the important words and related 

words of aviation technology through word clouds and 

tree maps. 

Calculating the importance and similarity of keywords 

and documents using text mining technique is widely 

used in the search engine field. One of the popular 
methods is TF-IDF weighting [1]. TF-IDF is a 

numerical statistic that reflects how important a word 

is to a document in a collection of documents. In 

addition, LDA, one of the stochastic topic modeling 

methods, is a generative statistical model for discrete 

data that describes the important topics in each given 

document [2]. 

In the aviation industry trend service, aviation 

technology dictionary and keyword mapping are 

constructed using text mining techniques such as 

TF-IDF and LDA, further, the time period and 
attribute statistics are presented as visualization. 
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Through such service, SMEs in the aviation industry 

can not only acquire the direction of technology 
development in the new technology development or 

idea stage, but also predict possible future trends of 

aviation technology.  

In this paper, main features of the Tech-Market are 

introduced, and the data processing procedures and 

implementation of the aviation industry trend service 

are presented.   

 

II. KEY FEATURES OF TECH-MARKET 

The Tech-Market is consisted of five categories such 

as, technology R&D proposal, technology R&D 

contest, technology R&D promotion, aviation 
technology evaluation, and aviation industry trend, 

and the detailed features are shown in Table 1 below. 

 

Category Feature 

Technology 

R&D Proposal 

Propose technologies and R&D 

owned by SMEs to Incheon 

Airport 

Technology 

R&D Contest 

Hold contests for technologies 

and R&D required by Incheon 

Airport 

Technology 

R&D 

Promotion 

Promote technologies and R&D 

implemented in Incheon 

International Airport 

Aviation 

Technology 

Evaluation 

Aviation technology evaluation 

model and interface reflecting 

technology and business 

Aviation 

Industry Trend 

Provide aviation industry trend 
information using big data 

technologies 
 Table 1. Tech-Market Function 

 

The technologies and R&D collected through 

technology R&D proposals and contests are subjected 
to go through the first evaluation model at Airport 

Industry Technology Research Institute in Incheon 

Airport, and then, the second evaluation focused on 

suitability and stability is conducted by the 

corresponding business department. The technologies 

and R&D that have gone through the second 
evaluation are passed to the final evaluation where the 

experts in each field give one of the following results: 

immediate application, conditional application, or 

nonconformity. Technologies and R&D which 

evaluated as immediate application or conditional 

application can be applied to Incheon Airport after 

going through the final test at the Incheon Airport 

Testbed. The applied technologies are then registered 

to Technology R&D Promotion and Incheon Airport 

will support the market development in other airports 

and fields. All the Tech-Market processes including 

the primary and secondary evaluations are 
implemented as computer systems. The overall 

structure of Tech-Market, the aviation technology 

evaluation model, and its interface are described in 

detail in the paper by Seokhyun Son et al[3]. 

 

III. COMPONENTS OF AVIATION INDUSTRY 

TREND 

 

The aviation industry trend collects data related to 

aviation technology from publicly available websites, 

and then, it extracts important technical keywords and 
analyzes the frequency and relevance of those 

keywords to examine the flow of aviation technology, 

giving the understandings of the current and past main 

technical keywords to suggest insights for the future 

aviation technology trends. 

The aviation industry trend is consisted of the 

following: 1) Data collection module that collects 

aviation technology information, 2) Data 

preprocessing module that cleans and tokenizes the 

collected aviation technology data for the optimal 

analysis, 3) Data analysis module that conducts text 

mining based on the tokenized keywords, and 4) Data 
visualization module for visualizing the analyzed 

results. The aviation industry trend receives search 

terms and time period from users and provides 

analysis results in various charts such as word cloud. 

 

 
Fig 1. Tech-Market Data-Flow 

 

The aviation technology data collection module is a 

module that collects aviation related technology data 

existing on the Internet. The collected data are based 
on the national task information from National 

Technical Information Service (NTIS) of Korea 

Institute of Science and technology Information, 

academic paper information from Research 

Information Sharing Service (RISS) of  Korea 
Education and Research Information Service, and the 

patent information from Korea Intellectual Property 
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Rights Information Service (KIPRIS) of Korean 

Intellectual Property Office. The search feature of 
each website is used to collect the results of search 

terms, “aviation” and “airport”, and the results are 

saved in the database. During each collection cycle, 

the number of data uploads by time period is analyzed, 

and it is repeated on a monthly basis to keep the data 

up to date. 

The aviation technology preprocessing module is a 

module that performs data cleansing and tokenization 

for aviation technology data analysis. For data 

cleansing process, dictionaries featuring about 15,000 

aviation technology word, stop word, and synonym 

entries are constructed. Establishing the aviation 
technology word dictionary is a process of selecting 

technology names that are frequently used in the 

aviation technology field. The dictionary is 

constructed by applying statistical method to the 

aviation technology data that were previously 

collected from ten-year period. In addition, TF-IDF 

algorithm is used to calculate the importance of the 

words, and the words of low importance were 

constructed as the stop word dictionary. Further, 

TextRank algorithm is used to calculate the inter-word 

graphs and appearing frequency, and to extract nouns 
and compound nouns that are frequently used in 

aviation technology. The constructed aviation 

technology word dictionary is used to tokenize the 

collected data through Korean Morphological 

Analyzer, Komoran, and after conducting data 

cleansing process using the constructed stop word 

dictionary and synonym dictionary, the data are 

converted into keyword lists for final analysis. The 

aviation technology preprocessing module is 

automatically executed once the data collection 

process is completed and the processed results are 

saved to the analysis database. 
Using the cleaned keywords from the preprocessing 

model, the aviation technology data analysis module 

conducts aviation technology keyword frequency 

analysis, keyword-based association analysis, 

keyword clustering analysis, and aviation technology 

buzz rate analysis. In order to easily distinguish the 

flow of aviation keywords over time, each analysis is 

conducted after classifying the data into yearly and 

monthly data, and the results of the analyses are 

presented in time series. The aviation keyword 

frequency analysis calculates keyword frequencies 

from the documents including the user entered search 

word and displays the results after sorting in 
descending order. The keyword-based association 

analysis uses a word embedding model algorithm, 

Word2Vec, to generate a keyword-based association 

model, and returns the words related with the keyword 

requested by the user. The keyword clustering analysis 

uses LDA algorithm, which is one of the topic 

modeling methods that measures the frequency of 

keywords appearing in each document and classifies 

the words by similar topics, to generate a clustering 

model and return the results to the user. Lastly, the 

aviation technology buzz rate analysis aggregates the 

amounts of occurrences of the document including the 
user searched keyword and returns the results of 

interest trend measure of the given keyword.  

The aviation technology visualization module delivers 

the user‟s analysis request to the aviation analysis 

module through a webpage, then, it receives the results 

and transforms them into various charts to derive the 

results in visualized forms. The module first receives 

the requests including keyword and time period 

(month or year) and delivers them to the aviation 

technology analysis module. The analysis results are 

visualized in five different charts as follows: table 
chart showing aviation technology keyword frequency 

in descending order, word cloud chart showing 

keywords, bubble mind map showing relevance of 

each technology keyword, tree map representing 

aviation technology clustering, and line chart 

displaying the results of aviation technology buzz rate 

analysis. 

 

IV. IMPLEMENTATION 

 

The aviation industry trend is consisted of data 

collection module, preprocessing module, analysis 
module, and visualization module as described in 

Chapter III, and the data flow is in the order of 

collection, analysis, request, and visualization. The 

data collection module, developed using Java 

language, is designed to be executed on a monthly 

basis, and the data analysis is conducted as soon as the 

collection process is completed, where collection and 

analysis are processed in batch. Schedule management 

and data management of batch processing can be 

configured through the administrator UI in the 

administrator portal server. 
 

 
Fig. 2 Aviation Industry Trend Data Processing 
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In order to simulate webpages and to navigate between 

webpages within the website, the data collection 
module used jsoup library as the HTML parser for 

extracting Selenium, Headless Chrome browser and 

web data. According to the website structures of NTIS, 

KIPRIS, and RISS, which are the three data collection 

targets, the data collection configuration file was 

implemented in JSON format and the data collection 

was configured to operate based on this format. In 

addition, to reflect any possible future maintenance of 

changes or additions to the website, the update can be 

managed only by changing the configuration file, 

rather than recompiling the whole source code. When 

the execution parameters, which are search word and 
data collection date, are entered, the module is 

designed to make connections to the corresponding 

website to collect the documents that fit the search 

word and time period input, and save the results in the 

database. 

The data preprocessing and analysis modules were 

implemented using Python, and they consist of five 

submodules as follows: noun extraction, word-based 

association analysis, word clustering analysis, 

document similarity analysis, and word frequency 

analysis. 
1) The noun extraction module tokenizes the 

aviation industry data collected from collection 

module into words and it stores tokenized results 

in the database. As a preliminary task to 

implement the word tokenization module, an 

aviation industry technology morphological 

dictionary was generated, and to do this, TF-IDF, 

TextRank, and Word2Vec algorithms were 

applied to the data of 11 years from 2009 to 2019, 

which were collected using the aviation industry 

data collection module, for primary word filtering 

and dictionary generation. The TfidfVectorizer 
library was used for secondary word filtering, and 

after calculating the arithmetic mean of the 

TF-IDF values of each word, all the word with a 

value below the arithmetic mean were filtered out. 

The TextRank algorithm was used to extract main 

keywords, and by extracting and listing the words 

appearing immediately after or before the 

corresponding words based on the measurement 

results, a candidate compound noun list was 

generated. Then, a final technical dictionary 

featuring about 15,000 entries was constructed 
with the help of aviation experts and Delphi 

agreement. The constructed dictionary was used 

as the input parameter of Komoran, a Korean 

Morphological Analyzer. The extraction module 

retrieves the untokenized collected data from the 

database, loads them into memory, and conducts 

morphological analysis. Then, after cleaning the 

results using the stop word dictionary and 

synonym dictionary, the results are tokenized as 

words and put into the database. 

2) The word-based association analysis module was 

implemented using Word2Vec library of Gesim. 

The tokenized document list from the first step 

was used as the input values of Word2Vec, and 
the Word2Vec model generated from the output 

values was saved in the filesystem of analysis 

server. The metadata (created time, model name, 

model path, model data period, data count) of the 

file is saved to the database so that the model can 

be used or updated by retrieving the model 

information from the DB when outputting the 

results. The input value of the model is a search 

keyword, and the output value is a word having 

high association to the corresponding keyword. 

The result of the output is constructed to be 

returned as a string in JSON format, identical to 
the object structure of JavaScript. 

3) The word clustering analysis module used 

LDAModel library of Gensim. LDAModel also 

generates an analysis model using the tokenized 

documents processed in the first step. The 

generated model files and metadata are used after 

storing them in the filesystem and database of 

analysis server. The input value of the model is 

year, and the output value is a list of clustered 

words corresponding to the input year returned as 

a string in JSON format. 
4) The document similarity analysis model was 

implemented using Doc2Vec library of Gensim. 

Komoran was used as an input parameter, and the 

extracted and tokenized nouns, adjectives, and 

verbs from the collected documents were used. 

Since the reliability of document similarity is not 

high for the short data, the model was trained 

based on the documents containing strings longer 

than 255 characters. The input value of the model 

is document content, and the input was configured 

to require at least 255 characters since longer 

content length showed higher reliability. The 
similarity values of each document returned as 

results of the model are from 0 to 1.0. The model 

was configured to conduct a performance test 

using the test sets to use only the documents 

having above 0.4 value. 

5) The word frequency analysis was implemented to 

return the aggregated result of tokenized words in 

the database through SQL query. For faster 

aggregation time, the model is constructed to 

index the word columns. 

 

Analysis type Detail 

Data word 
tokenization 

Tokenization using Komoran 
morphological analyzer 

Word association 

analysis 

Model generation using 

Word2Vec library 

Word clustering 

analysis 

Model generation using 

Ldamodel library 

Document 

similarity analysis 

Model generation using 

Doc2Vec library 

Word frequency 

analysis 

Data aggregation using SQL 

statements 
Table 2 Analysis type and module 
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The data visualization module runs on a portal service 

web server implemented in Java, HTML5, and 
JavaScript. When the web server receives the search 

word and time period by the user from the aviation 

industry trend page of the website, the web server 

connects to the analysis server as a shell using 

Runtime.getRuntime().exec() method of Java to 

execute the Python analysis and receives the results 

corresponding to the user‟s request. When the Python 

analysis file is executed, user request information is 

entered as the input parameter. Based on this 

information, the model saved in the database checks 

the stored location in the filesystem to retrieve the 
model to the analysis module and perform the analysis. 

The analysis results are converted into JSON format 

and output to the standard output stream, where the 

web server that executed analysis file receives the 

results as a string. The analysis results are visualized 

as charts through the D3 visualization library. Figure 3 

and 4 are the results of cluster analysis and keyword 

analysis. 

 

 
Fig. 3 Tree-MAP Clustering 

 

 
Fig. 4 Keyword Analysis 

 

V. CONCLUSIONS AND FUTURE WORK 
 

In this study, the components of Tech-Market, which 

is a technology and technical knowledge sharing 

platform developed by Incheon International Airport 

Corporation for shared growth of SMEs, were 

described, and the components and implementation 

results of the aviation industry trend, which is one of 

the key services of Tech-Market, were presented. 

Tech-Market platform not only offers technology 

sharing features, such as technology R&D proposal, 

technology R&D contest, and technology R&D, that 

suggest excellent technologies owned by SMEs and 
technologies required at the Incheon Airport but also 

provides an aviation industry trend interface for 

delivering information related to aviation industry and 

aviation technology. By presenting visualization and 

statistical results of relationship of main keywords that 

are gathered from papers, government R&D, and 
patent information related to the aviation and airports 

from the web, the aviation industry trend is able to 

provide users with insights of aviation industry and 

technology trends. In the future, by using big data and 

AI technologies, Tech-Market will provide additional 

services of outstanding SME discovery interface and 

collaboration interface. 
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