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Design and Implementation of Intelligent Manhole Cover System Based on NB-IoT and Zigbee
Jiale Fan
Wuhan Textile University

[Abstract] Traditional manhole cover management is no longer suitable for modern urban needs. This article
designs an intelligent manhole cover monitoring system based on NB IoT and ZigBee to improve the safety and
management efficiency of manhole covers. The system is based on the ZigBee module (CC2530) and integrates
multiple sensors to monitor real—time underground water accumulation, combustible gases, and manhole cover
positioning data. The terminal node transmits data to the coordinator via the ZigBee network, and the coordinator
sends the data to the STM32 microcontroller through the serial port. Then, the BC26 NB IoT module uploads the
data to the self built cloud platform via TCP protocol. This platform is based on computer servers, deploying
MySQL databases and Java programs to achieve data reception, storage, processing, and web page display. The
system has low power consumption, high reliability, and real—time performance, and can promptly detect
anomalies and issue alarms. The experiment shows that the system has excellent performance in data acquisition
accuracy, transmission stability, and power consumption control, and has broad application prospects.

[Key words] intelligent manhole cover; NB—IoT technology; Zigbee technology; Wireless collection terminal;
Internet of Things
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