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Fig.1 The relative attitude sensing and control flowchart
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An Attitude Control Method Based on Constrained Motion
Theory for Extravehicular Activity Rescue by Astronaut

LIN Tai—ming1 , LI Dong—xu2 , CHEN Hao'
(1. Aerospace and Material Engineering College, National University of Defense Technology, Changsha 410073, China;

2. Aerospace Medical Engineering Institute, Beijing 100093, China)

Abstract: Attitude maneuvering is essential for the astronaut during extravehicular rescue or operation. However the exirave-

hicular astronaut is often limited by some constraint or trajectory requirement. The Udwadia and Kalaba’s constrained motion theo-

ry was used to model the attitude motion mentioned above. The relative attitude relation between the astronaut and the spacecraft

was developed via quaternion operation. An explicit tracking control method was introduced to design the attitude control systems of

extravehicular rescue aid equipment. From the simulation, conclusion can be made that this explicit control method is robust to pa-

rameters uncertainty of the system such as the moment of inertial variance due to astronaut’s limb disturbance, as well as that its

simplicity implies its capability for real-time control.

Key words: Extravehicular activity; Constrained motion; Attitude control



