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A Robust Feature Extraction Algorithm for Spatial Non-Cooperative
Target Based on Line Segment Fusion
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Abstract: Relative pose measurement is the main content of spatial non-cooperative target situational awareness. In pose measure-
ment, the feature extraction of target image is first required, and the accuracy and robustness of feature extraction directly affect the
performance of pose measurement. In order to improve the robustness of spatial target feature extraction, a feature extraction algo-
rithm based on line segment fusion is proposed. Firstly, the gradient filter is used to eliminate the background interference of the spa-
tial target image. Then, the algorithms of L.SD line detection, Hough Lines line detection and Shi-Tomasi corner are used to extract
three groups of feature points. Then, K-D spatial partition tree and K-nearest neighbor search algorithm are used to fuse three groups
of feature points. The minimum number of feature points containing the most significant features is extracted, and finally the filtered
feature points are combined into a broken line structure and fused with the line segment, and the information reflecting the overall ge-
ometric frame of the target is extracted, which improves the robustness. In the semi-physical simulation experiment, the position er-
ror of feature points is within 3 mm. and the length error of two detected segments is 2. 509 mm and 2. 551 57 mm respectively. The
simulation experiments and semi-physical simulation experiments show that the feature extraction method based on the line segment
fusion has better robustness in the spatial target feature extraction.

Keywords: feature extraction; feature fusion; K-D trees; K-Nearest neighbor search
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