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Mid-range relative navigation method for non-cooperative target satellite

LI Li-tao, YANG Xu, LI Shun-li
(School of Astronautics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Based on the measurement method of using Visual Navigation Camera and lLaser Ranger
Finder, with combination of the measurement information of attitude sensor and inertial measurement
unit, a navigation algorithm using an extended Kalman filter was proposed to estimate relative
position and velocity of Free Flying Robot with respect to non-cooperative target. Under near coplanar
orbit and mid-range distance assumption, a simplified navigation algorithm that can reduce complexity
and computational effort of the proposed navigation algorithm was given. Even with unknown target
orbital parameter, the relative motion parameter can also be estimated. Simulation results verify the
validity of this navigation method and show a higher navigation accuracy.
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Fig. 1 Geometry relationship of measurement system

for mid-range relative navigation
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Fig. 2 Estimated error of relative position
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Fig. 3 Estimated error of relative velocity
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