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Method for relative pose parameters between spacecrafts based

on mixing of multi—sensor
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Abstract: By using mixing of monocular vision and laser rangefinder, a closed-form method for relative
pose parameters of spacecraft was proposed. Firstly, by using quaternion measurement algorithm, the
closed-form method for relative parameters of spacecraft were obtained utilizing five feature optical points
and monocular vision, and they were corrected. Secondly, the above 6D pose parameters and 1D distance
that obtained by laser rangefinder were fused, so as to correct the 6D pose parameters further. Finally,
the solution was validated by using mathematical simulation, and simulation results show that the
algorithm guarantees the pose parameters estimation accuracy under the condition of large errors caused
by camera calibration and feature optical points extraction and matching. The simulation results also
illustrate that the solution can satisfy the demand for the accuracy of relative parameters between
spacecrafts and the real-time computation.
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Tab.1 Comparison of the distance errors along y
direction between the two spacecrafts that

were amended before and after by the

algorithm
Distance of Distance Distance error between
laser between two two spa.cecr.afts along y
No. rangefinder spacecrafts direction/m
along optical along y After Before
axis/m direction/m  amended by amended by
the algorithm the algorithm

1 0.1 -0.55 0.0080 0.000 1
2 0.2 -0.25 -0.007 8 0.0010
3 0.3 -0.12 0.001 2 0.0057
4 0.4 -0.06 0.004 3 0.0278
5 0.5 -0.04 —-0.006 9 0.143 8
6 0.6 -0.03 0.0003 7 0.600 0
7 0.7 —-0.04 —-0.007 1 0.2890
8 0.8 -0.05 -0.002 6 0.171 6
9 0.9 -0.06 0.006 0 0.1252
10 1.0 —-0.08 —-0.004 5 0.1029
11 2 -0.15 0.004 1 0.074 8
12 3 -0.18 0.001 1 0.0870
13 4 -0.20 0.005 0 0.103 3
14 5 -0.22 0.006 0 0.1207
15 6 —-0.24 0.005 8 0.1387
16 7 -0.26 0.005 1 0.1570
17 8 —-0.28 0.004 2 0.1754
18 9 -0.30 0.003 1 0.1940
19 10 -0.32 0.0019 0.2126
20 11 —-0.34 0.000 6 0.2312
21 12 -0.36 0.000 7 0.2499
22 13 —-0.38 —-0.002 0 0.268 6
23 14 —-0.40 -0.003 3 0.2874
24 15 —-0.42 —-0.004 6 0.306 1
25 16 —-0.44 —-0.0059 0.3249
26 17 —-0.46 —-0.007 2 0.343 7
27 18 —-0.48 —-0.008 5 0.362 4
28 19 -0.50 —-0.009 8 0.381 2
29 20 —-0.51 —-0.008 4 0.400 0
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