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Abstract: Hydrostatic Leveling System (HLS) is widely used in the settlement monitorings of foundation pits. bridges, tunnels

and building structures. Aiming at the problem of HLS measurement errors caused by changes in ambient temperature, three temper-

ature error influencing factors of temperature, temperature change rate and temperature gradient are analyzed in detail, and a temper-

ature compensation model based on particle swarm optimization (PSO) and back-propagation neural network (BPNN) is proposed.

The BP neural network is used to establish a correction model for the vessels liquid level value, and the PSO algorithm is used to opti-

mize the neural network parameters to improve the fitting accuracy and ability of model generalization.

The test results show that, af-

ter the HLS temperature compensation of the PSO-BP model is established by multiple influencing factors, the mean square error and

the maximum error of the vessels liquid level value are reduced by more than 80% on average. The calculated settlement error is ef-

fectively reduced, which greatly improves the HLS measurement accuracy.
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