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ABSTRACT

Recently, various intelligent application services using artificial intelligence are being actively developed. In particular, research on
artificial intelligence-based real-time prediction services is being actively conducted in the manufacturing industry, and the demand for
artificial intelligence services that can detect and predict fire and odors is very high. However, most of the existing detection and prediction
systems do not predict the occurrence of fires and odors, but rather provide detection services after occurrence. This is because Al-based
prediction service technology is not applied in existing systems. In addition, fire prediction, odor detection and odor level prediction services
are services with ultra-low delay characteristics. Therefore, in order to provide ultra-low-latency prediction service, edge computing
technology is combined with artificial intelligence models, so that faster inference results can be applied to the field faster than the cloud
is being developed. Therefore, in this paper, we propose an LSTM algorithm-based learning model that can be used for fire prediction
and odor detection/prediction, which are most required in the manufacturing industry. In addition, the proposed learning model is designed
to be implemented in edge devices, and it is proposed to receive real-time sensor data from the IoT terminal and apply this data to the
inference model to predict fire and odor conditions in real time. The proposed model evaluated the prediction accuracy of the learning
model through three performance indicators, and the evaluation result showed an average performance of over 90%.
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Fig. 5. Time-series Data of Fire Occurrence Situation Applying
Smoothing Technique
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Fig. 6. Time-series Data of Odor Occurrence Situation Applying
Smoothing Technique
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Fig. 8. Amplified Learning Data of Fire Occurrence Situations
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after Normalization
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Table 1. Experimental Results
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