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A random process is defined as    nwnenx B
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)( 1  , where A  and B  

are fixed frequencies to be defined for each group of Student, and  1  and 2  are two 

independent random variables uniformly distributed in the range [-, [, and  nw  represents 

white noise. The variance of the white noise is such that the Signal-to-Noise Ratio (SNR) may 

vary between -5 dB and 20 dB in steps of 5 dB. Each realization of the data vector has length 

N=64. The purpose of this home assignment is to estimate the frequencies of the first two 

terms of  nx , using either periodogram-based frequency estimation (presuming the 

rectangular window), or the MUSIC method (with M=8). 

Note: notice that one of the terms is a complex exponential and the other term is a real sinusoid, which 

means that, in total, three complex exponentials exist. 

 

For each value of the SNR, and for each frequency, obtain the mean and variance of the 

normalized absolute error (average over 1000 trials) of the frequency estimation (if   is the 

frequency and ̂  is its estimate, the normalized absolute error is )/2/(ˆ N   ), in the case of 

periodogram-based frequency estimation (using the rectangular window and the provided 

frequency-domain interpolation function), and in the case of MUSIC-based frequency 

estimation. Make a graphical representation (with means and 95% confidence intervals) for 

each case so as to better understand how results depend on the SNR. Comment on the results. 

 

Note: in your report (make it short!) please include a printing of the Matlab code 
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