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Simplified Structure and Simulation Research of H&f-Band Filter

Ren Yanniu, Qing Xiaoqu
(School of Electrical Engineering & Information, Southwest Petroleum University, Chengdu 610500,China)

Abstract: The equivalent structure of FIR half-band filter studied to simplify its structure and improve aithm
efficiency. The time-domain and frequency-domaiatéges of FIR half-band filter are described. Thrapdified structure
of this filter is deduced according to cascade egjgeinces of interpolation and decimation. A 10-orBER half-band filter
is taken for simulation example, and the resulvsihat the simplified structure can effectivelyiinéo reduce the amount
of delay-units, the frequency of multiplication wrder to increase the efficiency of algorithm arad decrease the

occupation of hardware.
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subplot(1,3,1);
plotAmplitude('x’, x, 1, 0.15)

subplot(1,3,2);

plotAmplitude('u’, u, 2, 0.15) %u(f) EFE% & 2 Hz

subplot(1,3,3);

plotAmplitude('d’, d, 1, 0.15)

B %% plotAmplitude ) P9 25 401 F

function plotAmplitude(name, X, fs, fm)

% Plot Single-Sided Amplitude Spectrum

%name - signal name X - signal analysed

%fs - sample frequency fm - frequency band limited

if fm > fs/2

fprintf('fm should not exceed fs/2! \n');
fm = fs/2;

end

L = length(x); Nfft = 2"nextpow2(L);

df = fs / Nfft; M = round(fm/df);

f=(0:M-1) * df;

peak x = 2 * abs( fft(x,Nfft) ) / L;

peak x(1) = peak_x(1) / 2;

plot(f, peak_x(1:M));

title(name);

xlabel(‘f\rm/Hz")

ylabel('Amplitude ")
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