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S-FCN fire image detection method based on feature engineering
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Abstract:  The S-FCN fire image detection method based on feature engineering was proposed to address
the issues of high computational complexity and poor real-time performance of deep learning algorithms for
fire image detection in complex backgrounds. Firstly, this method extracted color features from images in
multiple color spaces and reduced the dimensionality of these features using mutual information. Secondly,
the network structure of the deep learning model was simplified by using a single hidden layer of a fully
connected network as its backbone. The color features in multiple color spaces can better represent fire
smoke and flames, and reducing the dimensionality of color features in multiple color spaces effectively
reduces the redundancy of input features. The single hidden layer fully connected network can significantly
reduce the number of parameters during the model propagation process. Finally, this method was evaluated

on a real and complex background fire image dataset. The experimental results show that the detection

% SCHHS:1003-3033(2024)09-0191-11; Wk H1.2024-03-11; &5 H1.2024-06-14



hoE e B o

- 192 - China  Safety

Science

343
20244F

Journal

accuracy achieved by this method is 93. 83%, and the real-time frame rate is 10 869 {/s. This method

achieves high accuracy and high-speed fire image detection in complex scenes.

Keywords: feature engineering;

detection method;  color space;
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Fig.1 Density curve distribution of different color features in a multicolor space
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different color features to fire image detection
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Table 3 Color feature dimensionality reduction results
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Table 4 Parameter information of different decision trees
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Fig.5 Effectiveness analysis of different feature combinations under different activation function
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