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An Intelligent Fire Learning and Detection System Using
Convolutional Neural Networks

Kyungjoo Cheoi" - Minseong Jeon™

ABSTRACT

In this paper, we propose an intelligent fire learning and detection system using convolutional neural networks (CNN). Through the
convolutional layer of the CNN, various features of flame and smoke images are automatically extracted, and these extracted features are
learned to classify them into flame or smoke or no fire. In order to detect fire in the image, candidate fire regions are first extracted from
the image and extracted candidate regions are passed through CNN. Experimental results on various image shows that our system has
better performances over previous work.
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Fig. 1. Overall Process of the System
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Fig. 2. The Architecture of the CNN Fire Classifier
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Fig. 5. Extracted Candidate Region of Flame and Smoke
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Table 1. Test videos used in the first experiment

Description

1 Indoor video which includes an explosion and smoke

2 Outdoor video which includes smoke and moving person

4 Outdoor video which includes smoke and flame

Mountain video which includes flame and it is taken
from a long distance

6 Mountain video which includes smoke
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Table 2. Test Videos Used in the First Experiment

Video True Positive Missing False Positive
Rate Rate Rate
Fig. 7A 100% 0% 0%
Fig. 7B 100% 0% 0%
Fig. 7C 100% 0% 8.02%
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