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Abstract Due to rapid industrial and economic development, urban air quality is becoming increasingly
worse. In particular, fine dust was classified as a Group 1 carcinogen that causes cancer in humans by
the International Agency for Research on Cancer(IARC) in October 2013. In addition to the national and
regional air quality information currently provided by Air Korea, there is a need to provide road users
with air quality information on the road network based on vehicle ventilation, use of road rest areas and
sleep shelters, etc. However, roadside air quality stations are 57 out of 643 air quality stations
nationwide, which is about 8.9%. Additionally, when installing a roadside air quality station, various
constraints arise, such as budget issues, equipment operation issues, and installation location decisions.
Therefore, in this study, to implement a smart city, we proposed a data interpolation and visualization
method based on inverse distance weighting and image processing for the national highway network
using the air quality measurement network data. As a result, it is possible to construct and visualize
monthly or hourly air quality information for the national highway network, and it is also possible to
analyze air quality for each section of each highway route and analyze the correlation between highway
air quality information and regional air quality information.
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Fig. 1. Distribution of nationwide air quality
measurement network
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Fig. 2. Analysis process of this study
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district map and a highway network
through coordinate transformation
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interpolation by measurement station
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Fig. 6. Example of air quality data and highway
network synthesis based on image
processing
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Fig. 7. Visualization of monthly average fine dust
(PM10) concentration of national highway
network
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Fig. 8. Example of fine dust data synthesis on
Gyeongbu Expressway(PM10)
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Fig. 9. Example of fine dust (PM10) synthesis by time
zone for each Gyeongbu Expressway node
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