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Abstract

When traditional vibration monitoring systems are deployed with multiple nodes in small and me-
dium-sized industrial scenarios, there are often problems such as structural redundancy and slow
collaborative response, which affect the effectiveness of monitoring and operational efficiency. To
this end, this study designed a vibration monitoring system based on a one master multi slave ar-
chitecture that supports voice interaction. STM32F405RGT6 was selected as the core control unit,
and a “centralized control of the host and distributed acquisition of the slave” system was con-
structed. The PKG-100 piezoelectric vibration sensor, E22-400T22D LoRa communication module,
and ASRPRO offline voice interaction module were integrated to achieve real-time vibration signal
acquisition, edge end anomaly preprocessing, and reliable interaction of multi node data. The sys-
tem has a compact structure with a standby current of less than 50 mA, suitable for battery powered
applications, and can be expanded to 10 slave nodes, which can better meet the needs of multi po-
sition vibration monitoring for small and medium-sized industrial equipment. It has good practi-
cality in terms of compatibility and scalability.
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Figure 1. Overall architecture diagram of the system
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Figure 2. Pin distribution diagram of STM32F405RGT6 chip
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Figure 3. Schematic diagram of the power supply circuit
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Figure 4. Schematic diagram of the reset circuit
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Figure 5. Schematic diagram of the clock circuit
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Figure 6. Schematic diagram of vibration acquisition circuit
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Figure 7. Pin and circuit connection diagram of LoRa communication module
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