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Introduction and Motivations

Let us consider a set of V observations {y;},.;, »; Wwhere eachy; is a multidimensional m-vector.

GOAL.: Estimate the model order p for high dimensional and Complex Elliptically Symmetric (CES) distributed signal

> Large number of data: NV and m are of  Statistical Model:

same order with possibly N > m P 12 |
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Proposed Algorithm:

. Estimation of the noise scatter matrix C

: - K iIndependent m-steerin
umy } unknown  indep i N . Whitening the received signal

> CES noise: {n; = /7, C'/?x;}

i€[1,N]
. x; is @ m-vector uniformly distributed on the  vector of p sources . Robust Estimation of the scatter matrix
sphere of dimension m, . a; ; amplitude of the j-th source in the i-th of the whitened observations
. 7, is a positive scalar random variable  observation. . Thresholding the eigenvalues of the es-
representing the texture, timated scatter matrix and estimation of
. C is a Hermitian Toeplitz scatter matrix. the model order p

Assumptions:

. + >0y, (c) converges almost surely toward the

N
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Signal Whitening

> Tyler M-estimator of the scatter matrix C enforced to be Toeplitz-

Results and Simulations
» Distribution of the eigenvalues for p = 4, N = 2000, m = 900, 7,

structured with the operator 7 [1] and [2] i € [0, N| Inverse Gamma distributed, 4 eigenvalues are upon the
Definitions and Notations: Marchenko-Pastur distribution:
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. Tyler M-estimator C is the unique solution of 3 = m Z gzy@ Elgeg\;alues and the Marchenko-Pastur distribution
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» For unwhitened signal, that is for C, no sources can be detected upon
the Marchenko-Pastur distribution :

Theorem 1: Consistent estimator of C 0.3 = Eigenvalues distribution of & |

HT (C> - C|| =0 B Eigenvalues distribution of S,,

» Comparison between different methods for different SNR and p = 4,

» Tyler estimation of the white scatter matrix; W = - wi N = 2000, m =900, 7;, i € [0, N| inverse gamma distributed
X 1 Detection of the number of sources
» Sample Covariance Matrix: S,, = — XX* o 103 | | — ' =
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» Distribution of the eigenvalues of S,, == Marchenko-Pastur distribution
> Marchenko Pastur distribution: compact and known support — SNR (dB)
threshold (1 + \/c)? on the eigenvalues of W to separate noise and
sources and estimation of p » Our algorithm gives interesting and encouraging results.

Conclusion

This method can be generally applied for any model order selection problems as radar clutter rank estimation, sources localization or any hyperspectral
problems such as anomaly detection or linear or non-linear unmixing techniques.
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