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Lower Rank Approximation Method of Linear Prediction
Matrices by the Block Power Method

Jun Murakamit™ and YosHiakl TADOKOROT

When the input data sequences are composed of N sinusoidal signals together with ad-
ditive white noise, the harmonic decomposition and the harmonic retrieval of the sequences
are important subjects in the areas of digital signal processing. In such subjects, the Toe-
plitz matrices commonly appear as the linear prediction matrices to describe the charac-
teristics of the sequences. Recently, the singular value decomposition of these matrices are
often used to reduce the influence of noisy components of the sequences by neglecting oth-
er singular values except the 2 N largest singular values. Since these reduced rank matrices
are usually not Toeplitz matrices, the essential problem is to find the Toeplitz matrices
which approximate the data matrices. Although the iterated Toeplitz approximation meth-
od has been developed for this problem, this involves redundant computation tasks. In this
paper, we propose a high speed algorithm to construct the reduced rank Toeplitz approxi-
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mation matrices from the data matrices.
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