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Table 1  Orbit and attitude parameters of vehicles
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Fig.1 Position errors of algorithms using Rodrigues parameters
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Vision-based Relative Position and Attitude Determination

Using Rodrigues Parameters

YUE Xiao-kui, HOU Xiao-juan
(College of Astronautics, Northwestern Polytechnical University,Xi’ an 710072, China)

Abstract: A Vision-based position and attitude determination algorithm is proposed using Rodrigues parameter to describe the atti-

tude. Rodrigues parameters are simple and efficient in the attitude representation, which is suitable for Vision-based precise relative po-

sition and attitude determination, but it can not be used when angle is enough large, because it is singularity. So the algorithm is based

on vision-based navigation theory and parameter switch theory of Rodrigues parameter that can avoid singular of attitude representation.

The model is derived and the following of the relative position and attitude algorithm is given. Finally, the result of simulation proves that

the algorithm successfully solved singularity problem and can determine relative position and attitude for all-attitude .

Key words: Relative position and attitude; Vision-based navigation; Rodrigues parameter; Singularity



