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Abstract

In the context of the increasing prevalence of electrical systems and devices, fire incidents caused
by electrical faults and aging factors are occurring frequently, posing serious threats to people’s
lives and property. Most existing fire warning systems rely on comparing electrical parameters with
fixed thresholds, which suffer from slow response times and insufficient accuracy, making it diffi-
cult to effectively address complex electrical fault situations. To tackle this issue, an innovative elec-
trical fire warning system is proposed, based on Long Short-Term Memory (LSTM) network tech-
nology, combining High-Frequency Electrical Parameter Recurrent Neural Network (HF-LSTM) and
Low-Frequency Electrical Parameter Recurrent Neural Network (LF-LSTM) for research. HF-LSTM
delves into the heating patterns of circuits and the characteristics of overheating faults, while LF-
LSTM explores the periodic patterns of temperature changes in circuits. By integrating these two
models, the system can accurately predict circuit temperatures, enabling early identification and
warning of electrical fire risks. The system breaks through the traditional mode of relying only on
the data characteristics of a few parameters to calculate and judge the electrical fire danger, ignor-
ing the physical correlation between the parameters, and this paper adopts the dynamic threshold
adjustment mechanism based on LSTM, which enhances the continuity and correlation of the time-
series information and thus improves the accuracy and response speed of the early warning. The
system also introduces the concept of warning quantiles, allowing for quantitative assessment and
graded management of fire risks. The hardware circuit collects current, voltage, and temperature
information in real-time, integrating with an Internet of Things (IoT) platform to achieve real-time
monitoring and automatic response. Through advanced algorithms, the system enhances its ability
to recognize weak signals, ensuring early risk perception and prevention. Experimental data indi-
cate that this electrical fire warning system significantly outperforms existing solutions in terms of
prediction accuracy and response speed, effectively reducing the incidence of fires and providing a
reliable and efficient solution for safeguarding lives and property.
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Figure 1. Overall system scheme design
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Figure 2. Hardware architecture design block diagram
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Figure 3. Schematic diagram of single-phase AC power measurement module
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Figure 6. Hardware system flow chart
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Figure 11. Experimental process diagram
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Figure 12. Hardware circuit alarm cut off circuit
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