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Anomaly Detection Method for Spacecraft Using Canonical Angle in Kernel Feature Space
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This paper proposes an anomaly detection method for spacecraft which uses canonical angles between subspaces
in kernel feature space. In recent years, anomaly detection methods based on machine learning and data mining
techniques have become more important though the ones based on prior expert knowledge have conventionally been
main stream. This paper generalizes the feature, which we defined as the linear combination of principle vectors
extracted by kernel PCA, into the subspace in kernel feature space. This causes reformulation of the problem,
which results in a generalized eigenvalue problem and constrained nonlinear programming problem. The proposed
method monitors a low dimensional subspace in high dimensional kernel feature space, that is, manifold in kernel
feature space. We have confirmed the effectiveness of the proposed method by applying it to the telemetry data of

simulated spacecraft during a rendezvous process.
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Anomaly Metric w.r.t. Proposed Method
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