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Research on microdeformation monitoring of foundation pit based
on ground-based SAR

Liu Xiaoyang, Sun Guangtong, Li Feng, Song Ping, Liu Jun, Qian An, Wang Qiuling
(Department of Disaster Prevention Engineering, Institute of Disaster Prevention, Sanhe 065201, China)

Abstract: The ground-based SAR, as a new type of ground remote sensing technology, is widely used in
the field of microdeformation monitoring because of its high precision, all-weather, flexible and real-time
continuous observation. Based on the deep research on the key technical problems of micro-deformation
monitoring of ground-based SAR, combined with the characteristics of foundation pit monitoring, the
method of weighted median filter denoising was used to improve the signal-to-noise ratio of interferogram
and weaken the noise phase difference. The method of atmospheric correction based on the PSC network
was proposed to reduce the impact of meteorological disturbances and weaken the atmospheric phase
difference. The improved methods were applied to the foundation pit monitoring experiment. The
experimental results show that the weighted median filter and PSC network weather correction effectively
weaken the phase change caused by noise and atmospheric, and achieve monitoring accruacy of

submillimeter. In order to verify the accuracy of ground-based SAR monitoring, the synchronous
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observation is carried out using high-precision total station, the monitoring results are consistent with the

results of ground-based SAR, which verifies the reliability and feasibility of ground-based SAR technique

in monitoring the microdeformation of pits.
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Tab.1 Fast GBSAR observation paramenters

Parameter Value
Observation distance/m 240
Working frequency/GHz 17.2

Scan length/m 1.8
Resolution in range/m 0.5
Resolution in azimuth/mrad 4.8
Sampling frequency/min 5

Starting time 2016-11-30 T12:03

End time 2016—-12-01 T06:28
Number of radar images 222
Radar inclination/(°) <0.6
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Fig.8 Comparison of monitoring results by ground-based SAR and

total station
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