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Abstract

We tried to solve the problems of existing fire detectors that lack reliability due to false alarm and late detection
time by using deep learning models and flame features. We used the deep learning model YOLOV7 to detect the fire
area, and used only the flame candidate areca with the background removed by applying a color filter. Two flame
detection algorithms using flame features were used to verify the fire. Optical flow to check the movement of the
outer flame area, If the brightness at the center of the image was above a threshold, it was judged as an inner
flame. By determining the candidate flame area as a fire, the system detects fires early and improves reliability. The
results of the fire detection test showed an average accuracy of 0.838, and the results of the two non-fire detection

tests showed an average accuracy of 1.00 and 0.976 respectively.
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Fig. 3. Area of the simulated fire based on HSV filter
application
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Fig. 6. Fire detection in the inference and correction
process
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Table 2. Fire detection test (Inference)

Evaluation
etrics mAP@0.5 mAP@[0.5:0.95]
Data

1 0.911 0.238

2 0.991 0.345

3 0.956 0.264

4 0.99% 0.375

5 0.992 0.342
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Fig. 7. Predictions and answers on Inference test
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Fig. 8. Results of correction test based on the datasets
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Table 3. Fire detection test (Correction)

Evaluation
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Fig. 9. Detecting baskets in inference process
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Table 4. Non-fire detection test (Basket)

Evaluation
metrics Accuracy
Data

1.00

1.00

1.00

1.00

O | (W |—

1.00
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Fig. 10. Detecting flags of inference process
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Table 5. Non-fire detection test (Flag)

Evaluation
metrics Accuracy

Data

1 1.00

2 0.95

3 1.00

4 1.00

5 091

|
J% 11 HIEK AE Al 2UZE oAl

Fig. 11. False Positive Examples for Non-Fire Detection
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