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Abstract: On account of space debris recognition in a dim space environment, a space debris recog-
nition method in nonuniform illumination environment is proposed. Different from the existing
recognition scheme, the infrared and visible images of the space debris are fused firstly, from the
perspective of the loss of details of the space debris image source caused by the nonuniform illumi-
nation. Secondly, the fused space debris image database is built, and the deep learning technique is
used to obtain the space debris recognition model based on the training samples. The analysis re-
sult shows that the superior ability in detail preservation, and the recognition model has high-pre-
cision object recognition performance in dim environment. Finally, the experimental results show
that the proposed method has good robustness under the interference conditions of attitude change
and brightness variation of image source.
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Fig. 1 Simulation process of visible image of space debris
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Fig. 2 Part of fused image samples of space debris
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Fig. 3 Scheme of space debris recognition
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Fig. 4 Visible and infrared image fusion result of space debris
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Fig. 5 Image brightness changes of space debris
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Fig. 6 Comparison of different image fusion method
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Tab. 1 Objective metrics comparison for image fusion methods

Method EN STD AG SF
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Tab. 2 Experiment results comparison of space

debris recognition methods

Method Source Images Accuracy
Visible images 99. 86 %
DCNN
Fused images 99.93%
Visible images 99.48%
LeNet-5
Fused images 99. 74 %
Visible images 98. 66 %
SVM
Fusedimages 98.92%
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