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ABSTRACT

The Nystrom method approximates a low-rank matrix to a Symmetric Positive-Semidefinite (SPSD) matrix by
uniformly sampling from its columns. To guarantee an accurate reconstruction, the strong assumption that the
chosen column subset matrix has full-rank should be satisfied. It is very difficult to find a sampling method that
satisfies these conditions. In this paper, a novel geometrical measure to calculate coherence is utilized indirectly
and this term is related to the possibility of acquiring informative columns from the original SPSD matrix. The
proposed method uses very sparse random projection to adjust the Coherence value to an appropriate level, which
enables successful low-rank matrix approximation of the SPSD matrix. Consequently, comparing with the
conventional Nystrom sampling methods, the proposed method is experimentally proved to be efficient in

reducing the complexity and close to the best performance method such as one-shot method.
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