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Abstract

The key for Lander to accurately achieve a soft-landing in the area of the object surface is the de-
sign of landing trajectory and control strategy. This article is based on Kepler’s law and the law of
conservation of mechanical energy, and calculates Chang’e-3 nearly far month point velocity. The
results show that with benchmark data error is small. Second, in order to burn up the optimal in-
dex for the integrated thinking of the speed problem, placement location constraints and the safe-
ty of the landing, nonlinear optimization model is set up, getting optimal soft landing orbit of the
fuel. Based on the optimal control model, this paper is discussed six phases respectively, and
compares the result of the model with official figures. It has certain reference significance for the
lunar exploration project department.
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Figure 1. Landing preparation orbit diagram.
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Figure 2. Stress analysis diagram of chang’e-3 landing process
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Figure 3. Movement trajectory diagram
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Figure 4. Velocity comparison diagram
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Figure 5. Angle variation diagram
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Figure 6. The relationship between the rapid adjustment segment’s thrust and each variables
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Figure 7. Rapid adjustment segment of the landing trajectory
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Figure 8. Color gradation of comprehensive evaluation index
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Figure 9. Optimal landing zone in the stage of accurate avoiding obstacles
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