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Fig. 1 SAR interferometric image simulation scheme based on lunar

topography data
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Table 1 Lunar orbit and baseline parameter settings
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Fig. 4 Simulated lunar surface region 2



ERE iR, & T ARRIESEUESART B 7 2 61

#*2 DEMBH
Table 2 DEM parameters
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Fig. 6 Simulated interferometric phase of region 1
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Fig. 7 Simulated interferometric phase of region 2
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Simulation of SAR Interferometric Images Based on Lunar Topography

ZHANG Hao"*, JIN Guowang"’, YE Hao', QIN Yongzhi’

(1. Institute of Geospatial Information, Information Engineering University, Zhengzhou 450001, China;
2. National Key Laboratory of Intelligent Spatial Information, Beijing 100000, China;
3. 61206 Troops, Beijing 100042, China)

Abstract: In order to understand the SAR imaging characteristics of the lunar surface and assist in the design of SAR imaging

observation systems around the moon using existing data, a simulation scheme for lunar surface SAR images based on lunar

topographic data is proposed. In this scheme, given the circumlunar trajectory and baseline parameters, the corresponding off-nadir

angles are calculated based on the existing lunar Digital Elevation Model (DEM) data and the set SAR imaging parameters. The local

incidence angles for each point on the lunar surface are then calculated, and the simulation is performed based on the RD model and

interferometric height measurement principle, using the set backscattering coefficients. This process generates simulated SAR

amplitude images and interferometric phases. The effectiveness of the simulation scheme was verified by simulating lunar surface

SAR images under different baseline conditions using the LOLA DEM with a grid spacing of 118m.

Keywords: Synthetic Aperture Radar (SAR); SAR interferometric image simulation; lunar; digital elevation model
Highlights:
e A lunar SAR image simulation scheme was designed based on lunar topographic data.

e The SAR image simulation experiments and results validation were conducted using LOLA DEM and optical DOM with a grid
spacing of 118 m.

e The lunar SAR amplitude images and interferometric phase simulations were conducted under different baseline conditions.
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