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Design and Implementation of a Video-based smoke

detection system

ABSTRACT

In recent years, air pollution is becoming an increasingly concerned topic at home and
abroad. Factory emissions, live coal, and automobile exhaust generated a lot of smoke, which
will affect air quality to a large extent and cause serious air pollution. Therefore, strictly
restriction on air pollutant emissions is an important measure to protect the environment and
safeguard human health. At present, people mainly use air quality monitoring equipment to
detect the composition and concentration of pollutants, to determine whether emission reaches
the standard based on the result and to restrict and process emission sources over the standard.
However, existing monitoring instruments is high-cost, expensive and greatly influenced by
environmental factors. Different type of gas concentration measurement process is more
complex. Although the detection precision is high, it is inadequate in both efficiency and
economical aspects.

In this paper, a smoke concentration detection method based on video is proposed in
view of the above problems. By studying the color characteristics, the static characteristics
and the dynamic characteristics of the smoke combined with the moving target detection
principle (methods) , we use background subtraction and RGB three-channel region growing
method to identify and extract any video in the smoke area to calculate the smoke density
coefficient and Liegeman coefficient. Then we determine whether emissions reach

the standard based on the results. Experimental results show that the detection method is

low-cost, high-speed, anti-jamming, high-precision and easy to operate.

Key Words:  Region growing Smoke detection Optical density Ringelman blackness
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