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Estimation Method of Number of Sources Based on
Weighted Eigenspace Projection

WANG Chun, GAO Yuxi

(College of Information and Control Engineering, Xi’an University of Architecture and Technology, Xi'an 710055, China)

Abstract: Under the condition of colored noise or low speed, the noise eigenvalues will be diverted, which lead to no significant
difference between the signal standard value obtained by the eigen — decomposition — based signal source number estimation method
and the noise standard value. Therefore, a method of estimating the number of sources based on weighted eigenspace projection is
proposed. First, in order to make the method suitable for low signal —to—noise ratio conditions, the covariance matrix of the data re-
ceived by the array is denoised, and all eigenvalues and eigenvectors of the denoised covariance matrix are used to construct a noise
weighted space matrix. The denoised covariance matrix is projected onto the weighted space matrix to increase the difference between
the signal standard value and the noise standard value. Finally, the number of sources is estimated by combining the scalability of the
power function to construct decisions function. Through theoretical analysis and experimental verification, this method is not only
suitable for white noise and color noise conditions, but also has obvious advantages in low snapshot and low signal — to— noise ratio
conditions. Under the conditions of 10 snapshots, 0dB white noise and 6dB color noise respectively, the detection probability of this
method is above 90% , and the algorithm is robust when the number of sources is large.

Keywords: source number estimation; color noise; weighted eigenspace; spatial projection; decision function
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