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close all
clear all

% Read data (realisations) from the csv files

x  = csvread( 'realisation1.csv' )
w  = csvread( 'realisation2.csv' )
y1 = csvread( 'realisation3.csv' )
y5 = csvread( 'realisation4.csv' )

t=1:1:length(x);

% Plot the signals (realisations)
figure;
subplot(4,1,1); plot(t, x); grid on; 
subplot(4,1,2); plot(t, w); grid on; 
subplot(4,1,3); plot(t, y1); grid on;
subplot(4,1,4); plot(t, y5); grid on; 

% Calculate and display the mean value of each signal
mx = mean(x)
mw = mean(w)
my1 = mean(y1)
my5 = mean(y5)

% Calculate the autocorrelation functions of each signal (process)
rx = xcorr(x);
rw = xcorr(w);
ry1 = xcorr(y1);
ry5 = xcorr(y5);

% Time is doubled due to autocorrelation
tt=1:1:2*length(x)-1;;

% Plot the autocorrelation functions of each signal (realisation)
figure;
subplot(4,1,1); plot(tt, rx); grid on; 
subplot(4,1,2); plot(tt, rw); grid on; 
subplot(4,1,3); plot(tt, ry1); grid on; 
subplot(4,1,4); plot(tt, ry5); grid on;

%%% Calculation of the PSD of each signal by computing the FFT of 
the corresponding autocorrelations

Sx = fft(rx);
Sw = fft(rw);
Sy1 = fft(ry1);
Sy5 = fft(ry5);

% Plot the PSD
figure;
subplot(4,1,1); plot(tt, abs(Sx)); grid on; 
subplot(4,1,2); plot(tt, abs(Sw)); grid on; 
subplot(4,1,3); plot(tt, abs(Sy1)); grid on; 
subplot(4,1,4); plot(tt, abs(Sy5)); grid on;


