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Table 1 Statistical status of deep space exploration missions in countries around the world
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Figure 1 Work diagram of Chang’e-4 probe on lunar surface.
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Figure 2 Distribution map of potential water ice near the Cabeis crater on the South Pole of the Moon [18].
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Figure 3 Schematic diagram of Tianwen-1 rover.
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Figure 4 Schematic diagram of the structure of the heliosphere
(background image is from ESA).
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Figure 5 Schematic diagram of the overall technical capability system
of the project.
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Figure 6 Schematic diagram of 10 kW heat pipe fast reactor + power supply of thermoelectric generation space reactor.
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Figure 7 Correlation diagram of scientific objective and payload configuration of heliospheric exploration.
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Figure 9 Conceptual graph of ILRS.
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This paper elaborates on eleven hot scientific objectives and three scientific application problems in lunar, planetary, and solar
exploration on the basis of a comprehensive overview on the development history, research status, and main trend of international
deep space explorations, combined with the requirements of the long-term sustainable development of China deep space exploration.
Eight types of capabilities that the deep space exploration engineering system should be constructed are given. The overall
development goals, as well as the mission classification model, eleven detection priorities, mission assumptions, and the direction and
emphasis of international cooperation, are also analyzed. This study serves as a reference for the development of deep space
exploration.
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