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Abstract

For the purpose of the sound image control, a directional loudspeaker array using
two-dimensional (2-D) digital filter is very useful. This paper presents a method of the
wavef ront synthesis using one-dimensional (1-D) lowpass-type wideband constant delay IIR
or FIR filter with lower degrees as the components of 2-D filter. Bandpass MfD polynomial
having wider delay-band than lowpass one is employed as the denominator of the IIR filter
or the numerator of the FIR filter. For either filter, a set of complex mirror-image
zeros are used to make the passhand amplitude flat, besides, multiple zeros at z=-1 and
a pair of real mirror-image zeros in the neighborhood can be used to form the stopband
and also to equalize the passband width to the extent of the constant group delay. In
the wavefront synthesis, each 1-D filter section is constructed by a cascade of the filter
with a fractional delay and a term of integer units delay. In the case of IIR filter,
either of even or odd degree is available. The proposed method produces the 1-D filter
with considerably low order because, in the FIR filter, negative real zeroes of the MFD
polynomial contribute toward degrading the amplitude in the stopband. Design examples
for both of IIR and FIR filters are given for illustrating the effectiveness.
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