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A new method of optical measurement-based spacecraft

structure analysis
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Abstract: Morphological structure analysis of space target is significant for space missions, such as space
defense, space operations, et al. A space object structure analysis method was presented. First, a shape
decomposition method was constructed by combining the minimum components criterion, the shortest
internal length criterion and target skeleton. Based on which, the wavelet-moment was introduced into the
analysis of satellite components, and the effective features were selected by the rough set reduction
algorithm. At last, a multi-scale shape recognizer was presented by support vector machine, and thus the
structure of space target was analyzed. Experiments on simulation data show that the proposed algorithm
is efficient.
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Fig.1 Flow chart of shape decomposition
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(a) HARHEER
(a) Outline of object

(b) HprHe
(b) Skeleton of object

A Negative minimal value points of curvature
) Minimal value points of curvature
® Zero points

Positive maximum value points of curvature
& Negative maximum value points of curvature
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o Curvature 4+
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(c) Curvature distribution of object contour points
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(d) Object contour and segmentation points, segmentation line
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Fig.2 Example of shape decomposition
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(a) Harbert telescope model image
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Fig.3 Decomposition results of Harbert telescope model image

(b) Decomposition result
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(a) Maritime satellite image
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(b) Decomposition result
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Fig.4 Decomposition results of maritime satellite image
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Fig.5 Separability comparison of wavelet moment invariant feature
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Fig.6 Separability of wavelet moment invariant features after

the reduction
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% Fig.9 Structure analysis of Harbert satellite image
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Fig.10 Structure analysis of maritime satellite
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Fig.11 Structure analysis of noise satellite images
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