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New windowing approach for designing cosine-modulated
filter bank systems
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(Chongqing Key Laboratory of Signal and Information Processing , Chongqing University of
Posts and Telecommunications, Chongqing 400065 , China)

Abstract; In view of the critical shortcomings such as the design complexity and unsatisfactory performance
of filter bank with the conventional windowing, a new approach is proposed to design a bank of prototype filtes
with cosine modulated. In the proposed method, the prototype filter is optimized by using the windowing tech-
nique, with the novelty of exploiting spline functions in the transition band of the ideal filter, it relaxes the per-
fect reconstruction limitation, the design problem of cosine modulated filter bank is formulated as nonlinear
unconstrained optimization of objection functions. Then a quantum-behaved particle swarm optimization algo-
rithm is used to optimize objective functions, thus getting the optimal solution stopband cutoff frequency, and
the prototype filter is designed. The simulation results demonstrate that the proposed method gives a better per-
formance than the conventional design method in terms of amplitude distortion, aliasing distortion, and signal-
to-noise ratio and reconstruction error, and the cosine-modulated transmultiplexer with the proposed technique
has a good performance in the application of communications.
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