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ABSTRACT

In this paper, a flame and smoke detection algorithm is proposed to recognize a fire. Flame and
smoke have specific color distribution and continuously change shapes of them. In the proposed flame
detection algorithm, specific regions are candidated as flame by color distributions and variations of
frames of video. Some of candidated regions are decided as flame by the magnitude of motion vector.
To determine smoke in the field of view of camera, edge is important because high frequency com-
ponent is decreased by it. Candidated region of smoke is assigned by color distributions, inter-frame
differences and the value of edge. The candidated region is settled as smoke region with magnitude
of motion vector. As results of simulations, it is shown that the proposed algorithm is useful for flame
and smoke detection.
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Figure 1. RGB distributions of artficial light and flame.
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(@) Flame video
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(b) Motion vector

Figure 2. Motion vector of flame video.
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(c) motion vector of smoke region B

Figure 4. motion vectors of smoke regions in a frame of
video.
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(b) The spread of smoke and he edg

Figure 5. Variations of edges by smoke in a video.
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Figure 6. Flow chart of the proposed fire detection
algorithm.
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Figure 7. Simulation results of flame detection.
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Figure 8. Simulation results of smoke detection.
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