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Fire detection algorithm using FCM clustering and SVM
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Abstract: An effective, four-stage fire-detection algorithm used to automatically detect fire in video
images was presented in this paper. An adaptive Gaussian mixture model was used to detect moving
regions in a video clip. A fuzzy C-means (FCM) algorithm was adopted to segment the candidate fire
regions (fire and fire-colored objects) from these moving regions based on the color of fire. Some special
parameters were extracted based on the tempo-spatial characteristics of fire regions; these parameters
included the area randomness, surface roughness and motion estimation of fire. Finally, these parameters
extracted from the third stage were used as input feature vectors to train a support vector machine(SVM)
classifier, which was then used by the fire alarm to distinguish between fire and non-fire. Experimental
results indicate that the proposed method outperforms other fire detection algorithms, providing high
reliability and a low false alarm rate.
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Fig.1 Flow chart of the proposed fire detection method
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Fig.2 Results of moving regions detection
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Fig.3 Segmentation steps of fire color with FCM
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Fig.4 Optimum separation plane
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Tab.1 Comparison of detection results of fire movies

Number of Algorithm 1 Algorithm 2 Algorithm 3 Algorithm 4 Proposed
frames TP PTP/% TP PTP/% TP PTP/% TP PTP/% TP PTP/%
Movie 1 320 308 96.3 309 96.6 310 96.8 307 96.1 310 96.8
Movie 2 510 451 88.4 456 89.4 460 90.2 472 92.5 480 94.1
Movie 3 205 192 93.7 193 94.1 189 92.1 194 94.5 196 95.9
Movie 4 300 280 93.3 274 91.3 283 94.3 280 93.3 287 95.8
Movie 5 368 329 89.4 333 90.5 345 93.8 340 92.5 347 94.3
Movie 6 180 164 91.1 166 92.2 165 91.7 168 93.3 170 94.4
Average - - 92.0 - 92.4 - 93.2 - 93.7 - 95.2
2 NI L5 R X
Tab.2 Comparison of detection results of non-fire movies
Number of Algorithm 1 Algorithm 2 Algorithm 3 Algorithm 4 Proposed
frames TP PTP/% TP PTP/% TP PTP/% TP PTP/% TP PTP/%
Movie 7 300 37 12.3 44 14.7 35 12.7 32 10.7 19 6.3
Movie 8 280 18 6.4 23 8.2 22 7.8 13 5.6 7 2.5
Movie 9 420 0 0 0 0 15 3.6 24 5.7 0 0
Average - - 6.2 - 7.6 - 8.1 - 7.3 - 2.9
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