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Abstract

A composite - discrete Fourier transform (CDFT) is developed, which can diagonalize a
real symmetric circulant matrix. In general the circulant matrices can be diagonalized by the
discrete Fourier transform (DFT).

With the analysis of the variance distributions of the DFT and CDFT for the general sym-
metric covariance matrix of real signals, the DFT and CDFT are compared with respect to
the rate distortion performance measure. The results show that the CDFT is more efficient
than the DFT in bit rate reduction. In addition, for a particular 64 x 64 points covariance
matrix (f(q)=(0.95)q), the amount of the relative average bit rate reduction for the CDFT
with respect to the DFT is obtained by 0.0095 bit with a numerical calculation.
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