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Fig. 1 Moon-based coordinate system transformation
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Fig.2 Rigorous imaging model for Moon-based Earth observation
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Fig. 6 OLR images for Moon-based Earth observation corresponding to different moments in an orbital period
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Fig. 7 OSR images for Moon-based Earth observation corresponding to different moments in an orbital period
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Simulation and Application of Moon-Based Earth Observation Image

DENG Yu"*, GUO Huadong"®, LIU Guang’, YE Hanlin’, HUANG Jing’
(1. School of Earth and Space Sciences, Peking University, Beijing 100871, China;

2. Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, China)

Abstract: To solve the problem that the existing simulation system only qualitatively describes the Moon-based observation
image, an image simulation method based on rigorous imaging model for Moon-based platform was proposed, and the quantitative
relationship between image point and object point was established. The method was applied to the simulation of
observation geometric image and radiation energy image. Based on long-time series simulation results, the effect of lunar orbit on
geometric images and radiation energy images was further analyzed and summarized. The results show that this image simulation
method based on the rigorous imaging model is feasible, and accurately expresses the image characteristics that vary with the
characteristics of the lunar orbit. This method lays a foundation for the application of Moon-based observation images, and has great

significance for the subsequent parameter design of different types of Moon-based sensors.

Keywords: Moon-based platform; image simulation; rigorous imaging model

Highlights:

e An image simulation method for Moon-based Earth observation is proposed based on rigorous imaging model.

e Experiments of geometrical and radiation energy simulation images are carried out and analyzed according to the characteristics of
the lunar orbit.

e The influence of four key points of the lunar orbit on the characteristics of the simulated image is analyzed.

e The method is theoretically universal for different sensors and can also be used as a reference for parameter design of different
Sensors.
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