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Discussion on the Transformation Between Attitude Quaternion and Euler
Angles in Large-angle Maneuver Scenario

Xia Xiwang, Du Han, Liu Hanbing
(Aerospace System Engineering, Shanghai, 201108)

Abstract: In large-angle attitude maneuver scenarios, quaternion-based attitude kinematic model is adopted widely to treat with
spacecraft’s attitude motion. Since the commanded attitude is specified in Euler-angle form, the transformation relationship from
attitude quaternion to Euler angles has to be determined to serve to the Euler angles-based attitude control laws. However, the known
fact is the mapping between attitude quaternion and Euler angles is very complex and no uniform expression has been formed to
describe this mapping. In this paper, based on the inner relations between attitude quaternion, Euler angles and the spacecraft’s attitude,
and with analysis of each potential case, the proper transformation from attitude quaternion to Euler angles was specified. Due to the
complexity of the transformation from attitude quaternion to Euler angles, the quaternion-based attitude motion model is recommended
to treat the spacecraft’s large-angle maneuver control.
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