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Low-cost geomagnetic field monitoring equipment:
design and implementation

SUN Lugiang, ZHANG Mingdong, KANG Jian, LIU Jianbo
(Tianjin Earthquake Agency, Tianjin 300201 , China)

Abstract: We developed low-cost magnetic field monitoring equipment to accomplish the rapid
establishment of a regional high-density geomagnetic field observation network, which is capable
of recording geomagnetic field data and precisely identifying magnetic field anomalies preceding
major earthquakes in the meizoseismal region. The devised equipment—based on Internet of
Things communication and RM3100 triaxial magnetic sensors—was deployed in the Baodi and
Wugqging Districts of Tianjin. Subsequently, the automatic judgment and visual prediction of earth-
quake precursor anomalies were investigated by employing artificial intelligence data analysis and
temporal data storage techniques. The effectiveness of the proposed monitoring equipment was
verified during the M 2.0 earthquake that struck Baodi, Tianjin, on June 23, 2022, demonstrating
its ability to detect anomalies preceding major earthquakes and its sensitivity to small- and medium-
magnitude earthquakes over short distances.
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Fig.1 The structure of geomagnetic field monitoring device
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Fig.2 Internal structure distribution of equipment
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Fig.3 Workflow of data acquisition and processing program
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and after correction
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