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Application Study of Dust Concentration Measurement Using Video Recording

Kazuki Ide Toshihiko Miura

Hiroyuki Morino
Abstract

We are developed a system to measure the dust concentration in tunnel pits based on video recordings
captured within the pits. The detection method employed background differencing and machine learning to
identify dust and was compared with existing digital dust meters in laboratory tests. The results indicated that
the detection accuracy was significantly influenced by background stability. To mitigate this, we enhanced the
imaging system by installing a dark curtain plate in front of the camera lens, effectively suppressing background
changes. This improvement was validated in laboratory tests, demonstrating reduced false detections owing to
background variations and enhanced detection accuracy. After improvement, our system effectively captured
fluctuations in dust particle counts under varying background conditions and showed a strong correlation with
measurements from conventional digital dust meters.
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