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Optimization design of pulse shaped filters

Xue Qiang, Hu Di, Zhao Jie, Zhang Dayuan
( China Academy of Telecommunication Research of MIIT, Beijing 100191 )
Abstract
To effectively save digital communication systems’ frequency resource and reduce their inter symbol interfer-
ence, the optimization design of pulse shaped filters was studied, and an optimal design method using the neural
network algorithm was proposed. Firstly, the influences of the key parameters of roll-off factor, interpolation multi-
ple, and group delay effect on the filters’ performance were analyzed to provide the basis for design of practical fil-
ter systems, and then, aiming at the problem that the filter design using the traditional window function algorithm
can not control the transition band of frequency response, a neural network algorithm using the cosine function-
based structure was presented. This algorithm can realize the accurate control of the boundary frequency of pulse
shaped filters to obtain the higher design accuracy. The proposed algorithm is proved effective in filter design by its
characteristics of no overshoot or fluctuation in passband, and random determination of initial conditions and so on.

Key words: pulse shaped filter, Matlab, window function method, neural network method
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