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Optimal Design of a 2-D Quadrature
Polar Separable Filter
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ABSTRACT An improved 2-D quadrature polar separable (QPS) filter and its applications to texture processing
are discussed in this paper. The frequency response of the filter consists of two independent parts. The first is a radial
welghting function based on the prolate spheridal sequence(PSS). The second is the same orientational function of
the angle as in the Knutsson filter,

The new filter 1s suboptimal in the energy loss because we let the polar angle function approximate the radial
weighting function as in the 2-D Cartesian filter composed of two PSS’s. It is easy to control as it depends only upon
the design specifications of the bandwidth, the directional agnle, and the central frequency. Also the filter is circularly
more symmetric in the frequency domain than the Knutsson filter.

In order to estimate the orientation and the frequency component of local textures in the frequency domain, some
applications of the new filter, such as the generation of synthetic textures, the estimation of texture orientations, and
texture segementations, are discussed.
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Fig. 1. Polar separable filter function
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Fig 4. Svnthetic texture image
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Fig 5. Filtered outputs.
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Fig 5. Segmentation results of the synthetic texure Image.
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