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Gas leak detection algorithm
based on gas shape features and grayscale distribution

PAN Xinyu, MA Yan

(College of Information, Shanghai Normal University, Shanghai 200234, China)

[ Abstract] Due to the characteristics of low contrast, low signal-to—noise ratio, and blurred edges of infrared video, it is easy to
be misjudged when identifying leaking gas. To solve this problem, a gas leak detection algorithm based on gas shape features and
grayscale distribution is proposed. Firstly, the infrared video is denoised by Gaussian filtering; secondly, the suspected gas leak
region is extracted by background subtraction; then, the shape feature vectors of each connected region are extracted, and the non-—
gas region is excluded according to the cosine similarity between the shape feature vectors of the current frame and its neighboring
frames; finally, according to the characteristics of image grayscale change during gas diffusion, the straight lines are respectively
fitted to the points on the top, bottom, left and right connecting lines using the least squares method, and then the gas leak region is
determined according to the slope of the straight lines. The experimental results show that the proposed algorithm can accurately
detect the gas leakage area and is robust to the interference factors in the video.
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Fig. 1 Algorithm flow chart
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Fig. 2 Suspected gas leakage areas under different thresholds
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Fig. 3 Gas distribution diagram
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Fig. 4 Least square fitting results of connected region 1 and 2
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Fig. 5 Results of gas region detection using the algorithm
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Fig. 6 Detection results of 12 consecutive frames of images
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