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Abstract

There are several methods for the design of 2D
filter.
method. This transform allows us to obtain a high

Notable among them is McClellan transform

order 2D FIR filter through mapping the 1D frequency
points of a 1D prototype FIR filter onto 2D frequency
contours. We design 2D filter using this transform.
Then we notice for mapping deviation of the 2D filter.

In this paper, Quadratic programming (QP) method
allows us to obtain coefficients of McClellan transform.
Then we compare deviation of QP method with
least-squares(LS) method. Elliptic filter is used for
compartsion.

The optimal cutoff frequencies of a 1D filter are
obtained directly from the QP method. Also several
problem of LS method are solved.
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Fig. 1. Mapping relationship
from 1D low-pass filter to 2D
FIR filter.
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Table 1. Elliptic filter design with orientation 6, 1D
cutoff frequency w., McClellan transform coefficients
and comparision of deviation.

0 -45° 0° 30°
aln 5/6 0.25 0.125
bl 05 05 0.25
to 0.0950 0.7015 -0.1644
ty 0.3014 0.0138 0.1242
to 0.3014 0.2056 0.5584
t 0.2923 0.0656 0.3914
s -0.2730 0 -0.3811
wJr 0.4364 0.1356 0.1934

D(QP) 0.02246 0.00032 0.00138
D(LS)[4] 0.02353 0.00120 0.00149
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(a) Frequency response of 1D low-pass filter

Elliptic filter(@=&6, b=0.5, g=-45°)
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(b) Frequency response of 2D elliptic filter
Fig. 2. Elliptic filter design with QP.
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