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Tab.3 Noise reduction ratio of narrow-band elliptic digital
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Error Spectrum Shaping in Suboptinral Second--Order

State-space Dizital Filter

Zeng Xiaolin™ Chen Jurnliang
Abstract

A simple formula of unit noise gain is derived for suboptimal second-order
state-space digital filter with error feedback, Noise raduction performances
obtained by using statistics and optimizaiion m:thods {or nine ESS siructures
are shown and five curves on which two [ESS structures lave the come noise
reduction performance are given, For narrow-band digital fillering, the new
structure can reduces roundoff noise by 10-3¢ dB, and its noise reduction
performance is insensitive to the location of zeros of the filter,

Examples of high order narrow-band lowpass, bandpass and bandstop ellip-
tic filter demonstrate, that parallel realization of the new struciures offers
12-28 dB reduction in noise gain comparing with the parallel realization of sub-
optimal second-order LSS filter, and that the narrower the bandwidth, the more
the noise reduction,

Keywords digital filter, error spectrum shaping, unit noise gain

*Department of Radio and Electronics



