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Abstract: Subspace estimation is an implicit or explicit part of signal processing tasks such
as adaptive beamforming or direction-of-arrival estimation using an array of sensors. This talk
will begin with background information on sensor-array signal processing and the importance of
estimating the signal subspace. This subspace is usually estimated by calculating the eigenvector
decomposition (EVD) of the sample covariance matrix. The justification for using the eigenvectors
is that, as the number of snapshots grows large, the span of the principal eigenvectors converges
to the true signal subspace. That is, the eigenvectors are a consistent estimator of the signal sub-
space. However, a more useful property than consistency is finite-sample accuracy, as measured
by statistical efficiency. That is, for a finite number of snapshots, how accurately can the signal
subspace be estimated? A bound on subspace accuracy has recently been derived and the sample
eigenvector subspace does not achieve it. In this talk, a new, closed-form, optimal subspace estima-
tion (OSE) algorithm that achieves the accuracy bound will be presented and demonstrated with
several examples.
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