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Abstract

Recent research has been actively focused on utilizing artificial intelligence and machine learning techniques to
detect fires early and respond effectively, given the frequent occurrences of fires. There is a demand for techniques
that can accurately detect flame or smoke areas in fire images due to the uncertainty of complex backgrounds and
environmental factors. In this paper, to accurately detect fire areas, we propose a method that seamlessly combines
attent ion mechanisms and scale-invariant Bidirectional Feature Pyramid Network(BiFPN) structures to separate object
and background information while maintaining their correlations. It removes unnecessary information and emphasizes
only the necessary information to maintain consistent accuracy in flame and smoke areas regardless of their sizes.
Evaluation results showed that fires could be detected with 98% accuracy and 98.67% precision for flames and
96.67% accuracy and 96.67% precision for smoke.
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Table 1. Results of flame detection for flame and

non—flame videos

Flame Detection Non-flame Detection

video (T, video (Fp)
Video#1 49/50 Video#1 ’ 0/50
Video#2 50/50 Video#2 ’ 1/50
Video#3 49/50 Video#3 ’ 350

¥ 2 97| ¥ v|od7| d|C|0] CHst AE Z1}
Table 2. Results of flame detection for smoke and
non-smoke Vvideos

Smoke Detection Non-smoke | Detection
video (TH) video (Fp)
Video#4 47150 Video#4 3/50
Video#5 49/50 Video#5 0/50
Video#6 49/50 Video#6 ’ 2/50
¥ 3 got X|E &1t
Table 3. Evaluation results
Videos Accuracy Precision Recall
Flame video 98% 98.67% 97.33%
Smoke video 96.67% 96.67% 96.67%
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Fig. 8. Examples of detection result
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