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Abstract: This paper proposes an Eigenvalue Reconstruction method in Noise Subspace (ERNS) for Direction of
Arrival DOA estimation with high resolution, provided that the powers of sources are different. The noise subspace
eigenvalues belonging to the covariance matrix of received signals, obtained by EigenValue Decomposition (EVD),
are modified to construct a new covariance matrix with respect to virtual source. The noise subspace eigenvalues
corresponding to the new covariance matrix remain the same as before they are modified. The invariance of the
noise subspace is utilized to estimate the DOA of emitters. The theory and process of ERNS algorithm are provided,
at the same time, the theory and performance of ERNS algorithm is validated by computer simulations. The
simulation results show that the ERNS algorithm has a better performance in successful probability of weak signal
estimation compared with other subspace methods and MUSIC algorithm.
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