Fourier Analysis
Project 3:

Windowing and Aliasing

Deadline: Soon
1. Start out with a signal which is 256 pixels long, such as >> signal =  [zeros(1,32),ones(1,64),zeros(1,32),3*ones(1,64),zeros(1,64)].  ( You can use other signals if you choose ).   Interpolate this directly using the Fourier transform into a signal which has 1024 points.

2. Use a soft window, such as a raised cosine window to cut down on the induced Gibbs ringing.

3. Use a window, such as a Gaussian, to cut down on the Gibbs ringing.  ( You can choose another one if you like ).
4.  [Aliasing]  Consider two signals with t = [1:1024]/1024*2*pi


a)  sin(4*t)

     b)  sin(4*t) + sin(32*t)

Try to subsample these functions by factors of 16, 32, 64 etc. and then restore them to 1024 points with the techniques above.  Can you restore both of them equally well?
    5.  Construct two signals which are 1024 pixels long.  


a)  Sig1 = [zeros(1,384),ones(1,256),zeros(1,383)];


b)  Sig2, which will have the interior ones of Sig1, but a soft rolloff, 
such as a Local cosine or approximate Gaussian for 128 pixels on 
each side of the zeros.  Use the function real(ifft(fftshift( SigX ))) to 
look at the inverse Fourier Transform of  both.  How many terms of 
Sig1, from its center do you need to keep for less than .01 percent 
accuracy in Shannon like interpolation?  How many for Sig2? 

Please write your results up as a report, explaining each component, and cutting and pasting results as necessary.

