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Abstract: Lunar penetrating radar (LPR) is an important tool for understanding the origin of the moon and
exploiting its resources. Chang E-5 probe landed on the lunar surface on December 1, 2020, and has successfully
completed the “sampling and return” mission of the third phase of the Chang E project of China. According to
the mission schedule of Chang’ E-5, it is required to produce a high-resolution image of the lunar regolith struc-
ture and possible rocks within 2 m depth beneath the soil driller equipped on the Chang E-5 lander after acquiring
the LPR data. In this paper, the clutter removal method for Chang’E-5 LLPR data in complex electromagnetic en-
vironment is studied. Then, the dielectric profile of the layered lunar soil structure is analyzed by velocity spec-
trum analysis method. Thirdly, a frequency domain reverse time migration (RTM) algorithm based on Green’s
function is developed for obtain the high-resolution image of the subsurface lunar structure and the possible rock
distribution. The numerical results show that the estimated dielectric permittivity and layer thickness of the lay-
ered lunar soil structure have errors less than 12%, which can provide a good initial model for the RTM imaging.
The numerical and ground test experiment results show that the developed RTM algorithm can yield a high-reso-
lution imaging of a marble rock buried in a 7 % 3 % 2. 5 m® pit full of volcanic ash, therefore providing critical in-
formation for the subsequent lunar soil sampling task. The data processing methods proposed in this paper have
aided the accomplishment of the scientific aims of Chang E-5 exploration mission, and are also useful for further
processing the LPR data and understanding the origin and evolution of the lunar regolith.
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