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Matlab m-script

%----DFT, windowing and zeropadding

% this scripts generate three plots representing the amplitude of a sine
% wave of a Fixed frequency and fixed sampling rate, but changing the

% windwow size and with ot without zero-padding.

%Create sampled sine wave at frequenct 21Hz, with fs=127 herz and

%with a recangular window of width 0.5sec
fsig=11;

fsamp=31;

T=0.25;

[t sine]=sinegen(fsig, fsamp, T);

%Compute the DFT and make sure it is symmetric around zero
N_O=length(t);
Y=FFtshift(fFft(sine));

%plot the amplitude of Y

figure(2)

n=-Floor((N_0)/2): 1: floor((N_0-1)/2);
%n=0: 1: N_O-1;

freq=n/T;

stem(freq,abs(Y),".");

%Increase the size of the window to 1sec

T=1;

[t2 sine2]=sinegen(fsig, fsamp, T);

%plot the amplitude of Y

%Compute the DFT and make sure it is symmetric around zero
N_O=length(t2);

Y2=fftshift(fft(sine2));

figure(3)

n=-Floor((N_0)/2): 1: floor((N_0-1)/2);
%n=0: 1: N_0-1;

freq=n/T;

stem(freq,abs(Y2),".");

windowing

%Go back to case 1 i.e., T=0.5sec but increase the number of DFT elements

%using zero padding by a factor 4

%Zero padding helps you to get a better estimate of the spectrum

%one but does not increase the resolution of the spectrum

%zero pad the signal sine
sine_zp=zeros(l,4*length(t));
sine_zp(1:length(t))=sine;

Y_z=fftshift(fft(sine_zp));

%plot the amplitude of Y

figure(4)

n=-Floor((N_0)/2): 1: floor((N_0-1)/2);
%n=0: 1: N_O-1;

freq=n/T;

stem(freq,abs(Y_z),".");

title("zero padding of signal in figure 27)
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