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The Fractional Fourier Domain Analysis of Two Channel Filter Banks

MENG Xiang yi, TAO Ran, WANG Yue
( Department o Electronic Engineering, Beajing Institute f Technology, Bajing 100081, China)

Abstract:  Sulrband coders have been applied widely in the image processing and speech signal processing. Two channel
multiate digital filter banks are the basic components of the tree sructwred sub-band coders. This paper proposes the perfect recor
struction condition of two channel multirate fiker banks in the fractional Fourier domain( FRFD), based on the theorem for FRFD
analysis of signal sampling rate conversion and fractional convolution theory. Then, this paper illustrates that it is possible to design
two channel FIR Quadrature M iror Filter Banks( QMFB) and Conjugate Q uadrature M irror Filter Banks( CQMFB) through the proto
type filters of FIR QMFB and CQMFB in Fourier domain. The proposed theorems in this study advance the generalization of filter
banks in FREFD, which are the bases of the applications of FRFT in the practices, such as image processing, speech signal process
ing, etc. Finally, the effectiveness of the proposed methods is verified by the simulations.

Key words:  the fractional Fourier transform; two channel filter banks; the signal polyphase representation; perfect reconstruc-

tion; the fractional convolution theory
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