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Abstract

With the increasing number of semi-open environments in urban development, fire prevention
and control inevitably face challenges such as wind speed interference, rapid smoke diffusion, object
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occlusion, and difficulty in identifying smoldering fires. To address these issues, this paper proposes
an intelligent fire detector based on multi-source information fusion of infrared, image, and smoke
data. Taking the STM32 microcontroller as the core, the system organically combines multi-modal
sensor data with neural network algorithms to realize intelligent fire identification and risk level
assessment, and integrates local acousto-optic alarm and remote information push functions. Ex-
perimental verification in semi-open scenarios shows that the detector has significant advantages in-
cluding aremarkably reduced false alarm rate, accelerated response speed and improved recognition
accuracy. The results indicate that the intelligent fire detector designed based on multi-source in-
formation fusion and intelligent algorithms can effectively improve the early fire warning capability
in semi-open environments, and serves as an excellent technical supplement for public safety pre-
vention and control.
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Figure 1. Technology roadmap diag
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Table 1. Sensor functions of information collection module
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Table 2. Decision judgment logic rules
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Table 3. Selection parameters of core components
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Figure 2. System main program flowchart
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Table 4. Weight distribution in multi-source data fusion
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Table 5. Sensor debugging results
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