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The Research of On-Orbit Parameters Estimation for On-Orbit-Servicing
Spacecraft Relative to Out-of-Control Spacecraft

WANG Feng, CHEN Xue-qin, CAO Xi-bin
(Research Center of Satellite Technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract: An on-orbit parameters estimation algorithm is presented to acquire the real time parameters of out-of-con-
trol target spacecraft for the on-orbit-servicing spacecraft by using a monocular image sequence. Considering the straight
outline feature of the uncooperative target as observed object and using the dual quaternion to describe the relative transition
and attitude motion, the paper establishes the camera observed model and target motion model. With these models and take
the parameters of target, including transition, attitude, inertia ratio, as the state variables, the system state equation and
observed equation which are suitable for the IEKF are deduced. The state information updates iteratively in one filter period
is the advantage of IEKF, which can be used to reduce the error of the observed equation linearization and ensue the stabili-
ty of the whole estimation algorithm. Finally, a simulation is carried out and the results indicate that the algorithm can be
used on-orbit to estimate the real time parameters of out-of-control target spacecraft.
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