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Abstract

A low power underground well monitoring system based on NB-IoT is proposed to solve the exist-
ing problems of urban underground well management in China. The system consists of two parts:
the lower computer and the upper computer. With STM32L151 as the main control, the lower
computer realizes the measurement of downhole water level height, the judgment of natural gas
safety range and the judgment of manhole cover movement, and reports the processed informa-
tion to the cloud platform according to the set reporting period through NB-IoT. The upper com-
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puter clearly uses SpringBoot and Vue framework as the development framework of the Web end
of the system. The MySQL relational database is selected as the database to complete user man-
agement, underground well monitoring, historical data viewing, equipment management and
other functions. In order to facilitate users to manage terminal devices, a mobile App terminal is
designed. The system test shows that the system can realize the monitoring and management of
underground wells. The research results prove the feasibility of the monitoring system in the con-
struction of smart cities in the future, and provide a scheme for the monitoring and management
of underground well information.
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Figure 1. Overall structure diagram of underground well monitoring system
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Figure 2. Schematic diagram of ultrasonic module circuit
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Figure 3. Schematic diagram of natural gas detection module circuit
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Figure 4. Schematic diagram of accelerometer circuit
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Figure 5. Schematic diagram of 10T card circuit
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Figure 6. Monitoring system lower computer software block diagram
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Figure 7. Function diagram of upper computer of underground well monitoring system
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Figure 10. The received latest data displayed on the Web and App
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