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Estimation of Three-dimensional Surface Motion Velocities Using

Integration of DInSAR and GPS
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1. Institute of Satellite Navigation & Spatial Information System of Hohai University, Nanjing 210098 , China ;2. Center of Ocean Map-
ping and Engineering Information, The First Institute of Oceanography, SOA, Qingdao 266061 , China

Abstract: A revised method for derivation of three dimensional surface motions mapping from sparse GPS measurements
and a DInSAR interferogram based on the investigation of Analytical Optimization Method ( AOM) is proposed, which
makes use of random field theory and Gibbs-Markov random fields within Bayesian statistical framework. Using the high
accurate horizontal velocity derived from GPS as constrain, the proposed method, called the Directly Decomposing
Method (DDM) , can obtain accurate vertical velocity from the line of sight velocity of DInNSAR. The DDM overcomes
the numerical instability problem of the AOM and is simpler in realization. The results of inverse computer modeling are
presented and show a drastic improvement of accuracy in vertical direction.
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