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Global attitude synchronization for networked spacecraft
with quaternion-based representations

Meng Deyuan, San Yang, Zhang Fan
(School of Automation Science and Electrical Engineering, Beihang University(BUAA) , Beijing 100191, China)

Abstract : This paper develops two quaternion-based protocols for the global attitude synchronization problem of net-
worked spacecraft. Thanks to the pretreatment of the scalar parts of initial quaternions, the first protocol achieves the global
synchronization of the spacecraft's attitudes with arbitrary initial attitudes in the mathematical sense by resorting only to the
vector parts of their quaternions. Moreover, the second protocol incorporates the signs of the scalar parts of real-time quaterni-
ons for the spacecraft’s attitudes, which thus can not only avoid analyzing the evolution of their scalar parts separately, but also
ensure the global synchronization of the spacecraft’'s attitudes in the physical sense. Simulations for networked spacecraft are
presented to show the global attitude synchronization performances under two proposed protocols.

Keywords: networked spacecraft; quaternion; attitude synchronization; global synchronization
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