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Design and application of ground culvert deformation monitoring system
based on GNSS and accelerometer fusion

JIANG Liyu, LIU Bao, WU Yujie
(Huaishu New River Management Division of Jiangsu Province, Huai’ an 223001, China)

Abstract: To overcome the shortcomings of traditional deformation monitoring methods and the use of single
satellite positioning technology in the direction of monitoring accuracy, a high—precision and intelligent ground
culvert deformation monitoring system is designed by integrating GNSS and accelerometer deformation monitoring
technology. By overcoming the unification of GNSS and accelerometer spatial benchmarks and the problem of time
synchronization between GNSS and accelerometers, a multi constellation fusion GNSS ambiguity resolution
algorithm and a data resolution algorithm for GNSS and accelerometer fusion are proposed to improve the accuracy
of ground cover deformation monitoring. In the practical application of deformation monitoring of Guanhe culvert, it
has been shown that the designed ground culvert deformation monitoring system, which meets the design
requirements in terms of timing stability, time synchronization, and positioning accuracy. It can accurately monitor
the deformation information of the culvert and has application potential.
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