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Design and Industrial Application of Audio Noise Reduction
Digital Filter Based on Matlab
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Abstract : With the continuous update and iteration of industrial technology, we found the problem of digital signal in
the process of industrial production on the industrial field, so in the industrial production, the treatment of
digital noise signal by more and more attention and research, which has a very important significance for
the whole industrial production™. In MATLAB software, using MATLAB language program to add signal
noise and noise processing, in the process using digital filter to digital noise signal processing, simulation
and get the signal time domain map, and then through fast Fourier transform fft function conversion
frequency domain map, observation and compare the effect of different filters, adapt to the environment
and performance, and then analyze the advantages and disadvantages of different filters, and then
improve and selection, in order to choose more suitable for industrial production noise filter, reduce
unnecessary loss, make industrial production more perfect and efficient .

Keywords : MATLAB; industrial production; speech signals; filter noise processing; fast Fourier
transform (FFT)
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N
fs =10

T = 1/1fs;
t=0:1/fs:1;

L =1000;

{0 =50;
A=1;

s=A*gin@* pi*f0*t);
noise_amplitude = 0.5;

noise = noise_amplitude * randn(size(s));
X = s + noise;

fc =100;

Wn = fc/(fs/2);

[b1, al] = butter(6, Wn, ‘low’ );
[IR_audio = filter(b1, al, x);

fc =100;



Wn = fc/(fs/2);

[b2, a2]=firl(6, Wn, ‘low’ , hamming(6+1));

FIR_audio = filter(b2, a2, x);
figure;

subplot(6,1,1);

plot(t, x);

xlabel( ‘B[] ()" );

ylabel( ‘M’ );

title( “JSEAFH ML );
subplot(6,1,2);

plot(fl1, Q1);

xlabel( “#iZE (Hz)" );

ylabel( “fi#d’ );

title( *FIAFHIURE );
Y1=fft(x);

Y2=fft(lIR_audio);
Y3=fft(FIR_audio);

f1 = fs*(0:(L/2))/L;

f2 = Wn*(0:(L/2)/L;

Q2 = abs(Y1/L);

Q1 =Q2(1:L/2+1);
Q1(2:end-1) = 2*Q1(2:end-1);
P2 = abs(Y2/L);
P1=P2(1:L/2+1);

P3 = abs(Y3/L);
P1=P3(1:L/2+1);
P1(2:end-1) = 2*P1(2:end-1);
subplot(6,1,3);

plot(t, IIR_audio);

xlabel( ‘I (s)” );

ylabel( ‘HEfEE" );

title( ‘BB AUNIRIE );
subplot(6,1,4);

plot(f2, P1);

xlabel( “#iF (Hz)' ):

ylabel( ‘&{H’ );

title( * FEMRS HOE I );
subplot(6,1,5);

plot(t, FIR_audio);

xlabel( I (s) );

ylabel( ‘ML );

title( *FEMUFHIESINIERE" );
subplot(6,1,6);

plot(f2, P1);

xlabel( ‘%% (Hz)” );

ylabel( ‘f&{H’ );

title( *FEEFHIEAIURE );
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