Parametric spectrum estimation

Starting with the MATLAB script below to perform autoregressive power spectral density estimation (start with model order p = 12), test it on a simulated signal with 3 periodicities (say at normalised frequencies 0.215, 0.525 and 0.695). The test could include (i) a comparison of the results of a classical Welch (modified periodogram) PSDE, (ii) a comparison of the AR-PSDE obtained when different model orders are used (say p=12, 6 and 3).

clear; clf;

n=[0:1:100]; n2=[0:1:99];

x=cos(0.425*pi*n)+cos(0.615*pi*n)+0.1*(rand(1)-0.5); y2=[x(1:1:100)];

Y=fft(y2,100);

k=[0:1:50];

w=2*pi*k/100;

subplot(2,1,1);

stem(n2,y2); title('signal x(n), 0 <= n <= 99'); xlabel('n');

pause

magY=abs(Y(1:1:51));

%subplot(2,1,2);

plot(w/pi,magY); title('FFT magnitude'); xlabel('frequency in pi units')

% obtaining AR PSDE of a time series

% x = input sequence

% N/2 = number of frequencies

% p = order of AR model

N=100; p=12;

x=detrend(x);

p=input('enter order for AR. p = ');

A=lpc(x,p);

[h,w]=freqz(1,A,N);

y=abs(h);

subplot(2,1,2);

T=num2str(p)

myarg=['AR PSDE magnitude with p=',T]

plot (w/pi,y);

title(myarg); xlabel('frequency in pi units')

% This would produce the same result:

%Rxx=xcorr(x);

%middle=round((length(Rxx)+1)/2)

%Rxx(1:p+1)=Rxx(middle:middle+p);

%Rxx(1:5)

%A=levinson(Rxx,p);

%[h,w]=freqz(1,A,N);

%y=abs(h);

%plot (y);

%title('AR spectrum by hand');

%pause;

Hint: For the modified (Welch) periodogram, check MATLAB functions psd and/or spectrum.

The program, as given (with 2 periodicities) produces the following estimations:
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