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Abstract:
work of matrix information geometry theory. The sample data is modeled as a hermitian positive definite (HPD) matrix, and

This paper systematically summarizes the previous work, and proposes a new signal detector in the frame-

a set of secondary HPD matrices is used for estimating the clutter covariance matrix by the geometric median. Then, the
problem of signal detection is treated as discriminating two points on the HPD manifold, and signal detection is realized by
comparing the difference between the two points with a given threshold. In addition, we analyze the differences in geomet-
ric structure that is reflected by different geometric measures on manifolds. The discrimination ability descriptor of a geo-
metric measure is defined based on the anisotropy. Since the geometric measures are more discriminative and their corre-
sponding medians are robust to the interference, matrix information geometric median detectors can exhibit well perfor-
mances. Experimental results confirm the advantages of the proposed geometric median detectors in comparison with the
adaptive matched filtering in nonhomogeneous environments with limited sample data.

Key words: matrix information geometry ; signal detection ; matrix manifold; geometric median; small sample; non-

homogeneous environment
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