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Table 1  Attitude estimation results

Actual Lighting  Estimated Absolute  Relative
value/® conditions  value/® fMSE error/°  error/%

Good 29.88 0.177 0.12 0.4

30 Low-light 29.43 0.339 0.57 1.9
Good 60.03 0.162 -0.03 -0.05
60 Low-light 59.54 0.455 0.46 0.77
Good 89.97 0.21 0.03 0.03
%0 Low-light 89.58 0.478 0.42 0.47
Good 179.85 0.181 0.15 0.08
180 Low-light 179.76 0.33 0.24 0.13
360 Good 359.4 1.506 0.6 0.17
Low-light 356.78 0.559 3.22 0.89
Good 718.64 0.221 1.36 0.19
720 Low-light 715.53 0.625 4.47 0.62
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ATTITUDE ESTIMATION OF AN NON-COOPERATIVE
SPACECRAFT IN LOW-LIGHT CONDITION BASED ON
ORB-SLAM ALGORITHM #*

Zhou Pengbo

Liu Xiaofeng Cai Guoping’

(Department of Engineering Mechanics , State Key Laboratory of Ocean Engineering , Shanghai Jiaotong University,
Shanghai 200240, China)

Abstract The visual technology has a broad application prospect in the space technology. However, the low-light con-

dition in space always affects the image quality of the camera. In this paper, an attitude estimation scheme for non-coop-

erative spacecraft in low-light condition was proposed by combining LIME and ORB-SLAM algorithms. The LIME algo-

rithm was firstly utilized to enhance the image so that sufficient feature points can be extracted from the image. The ORB-

SLAM algorithm was then used to estimate the attitude of the non-cooperative target. The simulation results showed that

the proposed scheme can effectively estimate the attitude of non-cooperative targets in low-light condition.
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