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Landing Site Assessment and Probe Motion Estimation

Based on Image

TIAN Yang, CUI Ping-yuan, CUI Hu-tao

{Deep Space Exploration Research Center, Harbin Institute of Technology, Harbin 150080, China)

Abstract : This paper proposes a probe motion estimation and landing sites assessment algorithm. Due to the planar surface of
landing site, the motion estimation algorithm based on essental matrix is instability. Motion Esumation algorithm from Homography
1s emploved to fix this problem. Homography matrix is caleulated by least squares method whit tracking at least 4 feature points
through images. To calculate the motion of probe, the distance between probe and surface is also obtained by laser altimeter. The
Landing Site is detected by the mean square error of the image intensity. Adding the motion of probe the algorithm determines the
gradient of the site. The results of monte carlo simulaton show that the proposed algorithm can select the landing site accurately,
moreover it can provide the motion estimation of probe with translation estimation relative error under 10 % and rotation estimation
error under 0.23°.

Key words: Soft landing; Estimaton; Landing sites selection; Homography matrix



