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EXPERIMENTAL STUDY ON DEVELOPMENT OF A SYSTEM FOR
MEASURING DUST CONCENTRATION IN TUNNELS USING VIDEO

Kyosuke TANAKA, Hisashi HAYASHI, Kazuki IDE, Noriaki KISHIDA,
Shinichiro NAKASHIMA and Masato SHINJI

This study is developing a video system for real-time monitoring of atmospheric dust concentration in
tunnel construction. Three types of video processing algorithms for automatic dust particle counting were
proposed in this study, namely, image background subtraction method, machine learning method and the
combination of these two methods. The measurement performance of the proposed algorithms was inves-
tigated through the dusting experiment in laboratory. By comparing with the measurement result using the
digital dust meter, it was found that our video system can measure dynamic increase and decrease of at-
mospheric dust concentration in any of the three algorithms. The numerical difference between the video
system and the digital dust meter could be due to the difference of evaluated air volume and the brightness
of image background.
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