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Fig. 1 Backscattering coefficients of rough surface
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Analysis of High Resolution SAR Data and Selection of Landing Sites in the
Permanently Shadowed Region on the Moon

LIU Niutao, SHI Xianzheng, XU Feng, JIN Yaqiu

(Key Laboratory of Information Science of Electromagnetic Waves (MoE), Fudan University, Shanghai 200438, China)

Abstract: There is no direct solar illumination in the permanently shadowed regions (PSR) at the polar region of the Moon.
Detecting water-ice in PSR is a significant scientific question. Until now, no spacecraft has landed in PSR. Chang’E-7
mission plans a rover landing at the solar illuminated region near PSR. A mini-flyer carried by the lander will fly to the PSR to
collect regolith samples for analysis. Selection of landing site and sampling site is critical for the mission. The Polarization Synthetic
Aperture Radar (Pol-SAR) onboard Chang’E-7 satellite can evaluate the roughness of lunar surface, the landing site, the sampling
site and the flying trajectory with the assistance of high-resolution digital elevation model. By comparing the SAR data acquired by
the Mini-RF onboard Lunar Reconnaissance Orbiter with the optical images at the solar illuminated region, we analyze the role that
Pol-SAR play in selecting the flat landing site and sampling site. Regions near Hyginus crater and the landing site of Chang’E-4
mission are taken as examples. HRNet is used in lunar SAR image segmentation. The application of neutral network in lunar SAR
image segmentation is discussed. Craters Shoemaker and Shackleton at lunar south pole are analyzed to find flat surface in PSR as
potential landing sites. This paper provides a reliable reference for SAR detection in Chang’E-7 mission.

Keywords: Chang’E-7 mission; SAR; permanently shadowed regions; Mini-RF data; landing site; flat surface

Highlights:

e Mini-RF data, optical data and DEM data at non-polar region were used to illustrate the effects of SAR images in selecting flat

surface for landing.

e The polarized parameters from SAR images can provide more information about the roughness of lunar surface.
e HRNet was used in lunar SAR image segmentation.
e The application of neutral network in lunar SAR image segmentation was discussed.

e Some flat regions in crater Shoemaker and Shackleton were selected for further study.
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