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Abstract

In this paper, we analyze the generation of an image pyramid as a 2-dimensional decimation-
interpolation process, and suggest a performance index of FIR filter for decimation and
interpolation filter.

Until now, most decimation and interpolation filters are designed via the approximation of the
impulse response of an ideal filter. In this paper, however, we propose a new performance index
that minimizes the maximum frequency-weighted mean square error between the desired and the
generated interpolated signal, and propose an optimal half-band filter based on the proposed
performance index as an example.

Some simulation results with real images show that the proposed optimal half-band filter yields
a higher PSNR as well as the more preferable image quality, in comparison with other currently
used filters with the same computational complexity.
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