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Change of sampling rate

Note: we don’t use polyphase filters. Do not use the interp and decimate functions 
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Up-sampling 

x_new = zeros(1, L*length(x_old));

x_new([1: L: end]) = x_old;

Matlab Operation
b = fir1(50, wc);

X_up = L*filter(b , 1, x_new);

Matlab Operation



Down-sampling 
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b = fir1(50, wc);

X_new = filter(b , 1, x);
X_down = x_new([1: M: end]);

Matlab Operation
Matlab Operation



The two operations together
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wc = min(1/L, 1/M);

b = fir1(50, wc);

Matlab Operation



L = 3;  % Upsample rate

M = 2;  % Downsample rate

T = 0.15; n = 0:T:3*pi;
x = sin(2*pi*0.3*n);Hint:



x = sin(2*pi*0.2*n);

L = 2;  % Upsample rate

M = 3;  % Downsample rate



Audio in Matlab

https://www.mathworks.com/help/matlab/math/basic-spectral-analysis.html

https://www.mathworks.com/help/matlab/import_export/read-and-get-

information-about-audio-files.html

https://blogs.umass.edu/Techbytes/2019/02/20/handling-media-files-in-

matlab/

1.

2. 

3.

If you need help, see these links:

https://www.mathworks.com/help/matlab/math/basic-spectral-analysis.html
https://www.mathworks.com/help/matlab/import_export/read-and-get-information-about-audio-files.html
https://blogs.umass.edu/Techbytes/2019/02/20/handling-media-files-in-matlab/


Frequency Zoom

[y,Fs] = audioread('Lab8.wav', [1,2050]);
Y = fft(y(51:2050));

Hint:



b = fir1(50,0.5,'high’);

y = filter(b,1,x);

mod = exp(-j*(pi/2)*n');        % Modulation

y = y.*mod;
Hint:



Finish the lab and submit your report

The END
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