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Image Processing Using Multiplierless Binomial QMF-Wavelet Filters
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Abstract

The binomial sequences are family of orthogonal sequences that can be generated with remarkable simplicity-no
multiplications are necessary, This paper introduces a class of non-recursive multidimensional filters for frequency-selective
image processing without multiplication operations. The magnitude responses are narrow-band, approximately gaussian-shaped
with center frequencies which can be positioned to yield low-pass, band-pass, or high-pass filtering. Algorithms for the efficient
implementation of these filters in software or in hardware are described. Also, we show that the binomial QMFs are the
maximally flat magnitude square Perfect Reconstruction paraunitary filters with good compression capability and these are
shown to be wavelet filters as well In wavelet transform the original image is decomposed at different scales using a
pyramidal algorithm architecture. The decomposition is along the vertical and horizontal direction and maintains constant the
number of pixels required to describe the images. An efficient perfect reconstruction binomial QMF-Wavelet signal
decomposition structure is proposed. The technique provides a set of filter solutions with very good amplitude responses and
band split. The proposed binomial QMF-filter structure is efficient, simple to implement on VLSI, and suitable for
multi-resolution signal decomposition and coding applications.
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Fig. 1. Binomial network
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Table. 1. Binomial sequence for N=3
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Table 3. 6-tap and 8-tap coefficients of Binomial QMF

n h(n)
6-tap 8-ap

0 0.33267055290 0.230377813309

1 0.806891509311 0.714846570553

2 0459877502118 0630880767930

3 -0.135011020010 —0.027983769417

4 -0.085441273882 -0.187034811719

5 0.035226291882 0.030841381836

6 0.032883011667

7 -0.010597401785
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Fig. 5(b). Impulse response of high-pass QMF Binomial filter
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Fig. 4(b). Impulse response of low-pass QMF Binomial filter Fig. 6. Dyadic tree structure for multi-resolution
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