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A Smoke Detection Algorithm with Multi-Texture Feature Exploration
Under a Spatio-Temporal Background Model
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Abstract: A novel smoke detection algorithm based on the multi-texture features is proposed to
solve the problem of low detection rate of smoke in complex scenes. In order to extract the
complete smoke foreground area, both temporal and spatial information of the pixels are fused in
the background modelling process. Three novel discriminative and robust texture features are
proposed by carefully studying and improving the local binary pattern feature, and are further
utilized for support vector machine training in the foreground patch area. Finally, the accurate
smoke area is detected through a comprehensive decision making on these features. Test results
on smoke image data sets show that the average detection rate, false alarm rate and error rate of
the proposed algorithm are 0. 978, 0.145 and 0. 162, respectively, which gain improvements of
0.6%.,0.97% and 0.83%, respectively, compared with the existing optimal algorithm.
Extensive experiments on challenging scenes show that the proposed algorithm outperforms other
video-based smoke detection methods by 2%-4% in the detection rate.
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