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Abstract

In this paper we review the typical Toeplitz matrices and block circulant matrices, and propose the a circulant
Hadamard matrix which is consisted of +1 and -1, but its structure is different from typical Hadamard matrix. The
proposed circulant Hadamard matrix decreases computational complexities to Nlog,/V additions through high speed
algorithm compare to original one. This matrix is able to be applied to Massive MIMO channel estimation, FIR filter
design, amd signal processing.
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