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A Dynamic Flame Image Segmentation Method and Its
Application in Video Monitoring of Fused Magnesium Furnace
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Abstract; The color, brightness distribution and shape pattern of flames vary under different
working conditions, thus showing multi-modality. In addition, the background environment is
highly coupled with the foreground image because of the reflection, aerosol, dust and other
interferences. Traditional segmentation algorithms cannot ensure accuracy under a variety of
conditions. A method of flame image segmentation based on multivariate image analysis and
expert knowledge is proposed. The principal component analysis method was used to reduce the
dimension of images and to construct the scatter plot of the scores, so as to obtain the regions of
flame segmentation. The method was applied to the video monitoring of the production of fused
magnesium furnace, which verified the performance of this method.
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Fig. 1 Flow chart of off-line calculation of mask matrix
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Fig. 2 Furnace flame under different working conditions
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Fig. 3 Reconstructed images using different principal
components
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Fig. 4 Score bars corresponding to each image in Fig.2
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Fig. 5 MIA segmentation results and related verification
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Table 1 Image segmentation by different methods
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Fig. 6 Results of the interested flame zones of the four
images extracted by KNN Matting algorithm
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Table 2 Segmentation results of different conditions
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