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Abstract: When Interferometric Synthetic Aperture Radar (InSAR) is used to obtain the Digital Elevation
Model (DEM), highly sloped terrains will make interferometric fringes dense and increase the difficulty of phase
unwrapping, which will affect the accuracy of phase unwrapping and elevation inversion. To solve this problem,
an InSAR elevation inversion method based on BackProjection (BP) model with an external DEM is proposed.
This model achieves imaging and InSAR DEM inversion in a uniform BP geographic space and introduces an
external DEM as auxiliary information. These processes, in turn, can remove most phases of the terrain and
reduce the density of interferometric fringes and phase wrapping. Additionally, the proposed method can avoid
the procedures of image registration and phase unwrapping in most cases, which simplifies traditional InSAR
processing and achieves high processing accuracy. A simulation experiment and X-band InSAR data processing

were performed to verify the effectiveness of the proposed method.
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Fig. 1 The interferometric model based on BP imaging algorithm
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Fig. 2 Geometric description of the height of ambiguity
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Tab. 3 The elevation inversion errors of ground detection points

i TG £ A T7%(m) 14 InSAR T % (m)
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Fig. 8 Airborne InSAR data processing results of mountainous area
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