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Abstract : To address issues in traditional fire communication systems, such as smoke detectors being easily
affected by dust, weak outdoor monitoring capability, and lack of intuitive image data, this study
proposes a deep learning—based fire detection method by integrating existing image detection
technologies and convolutional neural network research, while considering the limited resources of
mobile devices. The method detects and recognizes fire image features by improving conventional
convolutional neural networks. The experimental results show that the use of an improved MobileNet
model enabled model lightweighting, and the addition of an enhanced ECA attention mechanism
ensured both lightweight performance and high accuracy. The improved model achieved an accuracy
of 98.28%, 95.54%, and an F1 score of 96.62%, respectively, demonstrating its capability for precise
fire detection.
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