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Fig.1 Simulation of Three-Dimensional Deformation Field Without Noise
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Schemes (Simulated Data)/cm
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E 0.462 5 0.408 6 0.267 4 0.203 8
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U 1.487 3 1.013 7 1.747 3 0.360 7
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Ascending and Descending Orbits INSAR-GPS Data Fusion Method with
Additional Systematic Parameters for Three-Dimensional
Deformation Field

CAO Haikun' ZHAO Lihua' ZHANG Qin' QU Wei' NIE Jianliang®
1 School of Geology Engineering and Geomatics, Chang’an University,Xi’an 710054 ,China

2 Geodetic Data Processing Center, National Administration of Surveying, Mapping and Geoinformation, Xi’an 710054, China

Abstract: According to the fact that InNSAR has the advantages of the high spatial resolution while
GPS has the advantages of the high precision and high time resolution, we discuss the method of ob-
taining high precision three-dimensional deformation field by integrating both ascending and descen-
ding orbits InSAR data and GPS data. To weaken the influence of the remaining systematic errors in
InSAR data, an integrated deformation analysis model with additional systematic parameters is estab-
lished, where systematic error functions related to the position of observed points are added in both
ascending and descending orbits InSAR observation equations under the constraint of high accurate
GPS observations. The simulated and practical examples show that the proposed method can identify
systematic error in InSAR data effectively and the calculation is simple. As a result,the three-dimen-
sional deformation field with a higher accuracy will be established by the method proposed in this paper.

Key words: GPS; ascending and descending orbits InSAR; systematic parameters; three-dimensional

deformation field

First author: CAO Haikun, postgraduate, specializes in GPS-InSAR data processing. E-mail: 872720268@qq.com

Corresponding author: ZHAOQO Lihua, associate professor, PhD. E-mail: zhaolih@chd. edu. cn

Foundation support: The National Natural Science Foundation of China, Nos. 41604001, 41674001, 41574003,41504005; the Fundamen-
tal Research Funds for the Central Universities, N0s.310826171005, 310826161023, 310826151050; the Natural Science Basic Research
Plan in Shaanxi Province of China, No.2016JM4005.



