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Abstract. This paper studied the obstacle avoidance problem during the falling-to-moon stage of the
Change’s 3. Thus the optimal control strategies were obtained for both the rough obstacle avoidance
stage and the precise obstacle avoidance stage. Using “the optional obstacle avoidance
method—based on direction division”, the paper introduced the root-mean-square deviation of slope
(to measure the smooth degree) and root-mean-square deviation of height (to measure the height
variation range). The aim is to do the global optimization in the rough obstacle avoidance stage and
the part optimization in the precise obstacle avoidance stage. (1): The rough obstacle avoidance stage:
Use four planes to segment the picture area taken in the high altitude 2400m to the earth, as shown in
the Picturel. In the four planes we selected one point every 1 meter, then figure out the
root-mean-square deviation of slope and the root-mean-square deviation of height, shown in the Table
1. Through this, we know plane 4 is the optimal rough obstacle avoidance plane, which is also verified
by the Picture2 and Picture3. Then we figure out the root-mean-square deviation of slope and the
root-mean-square deviation of height in a and b directions (see in Table2). The direction was chosen
as the optional rough obstacle avoidance direction. (2): The precise obstacle avoidance stage: Use the
same method of rough obstacle avoidance stage, but we selected a point every 0.5 meter to improve
the search accuracy, narrow the search scope gradually, and finally find the most suitable landing area.
The method can be seen in Picture5.
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