Lecl - Basic Signal Analysis - Sinusoidal Signal
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Amplitude and phase

Acos (won + ) = w, cos(won) + w. sin(wyn)

w. = Acos(f) A= w?+w;

Signal model: The signal is of the form

y[n] =Acos(won +0) +e[n] n=0,....,L -1 (19.6) ws = —Asin(6) = —arctan(—r)
Wy
« A is positive constant (unknown, what to know) R :
e 0< 0 < 2r or (unknown, whant to §ln] = we cos(won) + w, sin(won)
know) — ’-‘
« ¢€[n] is some }*andmn noise, E e [rm]] =0 (ze::o—mean), (3(0‘5 -_‘ Cos(w.'O) Sin (.- O)
no assumptions on a distribution and variance. =1 =5 wc

e L is a number of samples of the signal.
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2 r]ll N — L =100;
& | ll: n=(0:L-1);
! Lz n swie sigma=1,
L . . . . . . . y_theory = A*cos(w0*n+theta);
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y = y_theory + sigma*randn(L,1);
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’ ! ! vZ>n ~wie sigma=1,
L S S S (Y S (S S N S y_theory = A*cos(w0*n+theta);

y =y_theory + ﬂg@*ri_m(l-,l);

%% LS LB S04
X = [cos(w0*n) sin(w0*n)];
w_Is = pinv(X)*y;
s Ak « y_hat = X*w_lIs;

“ oied” %% Amplitude and phase

° A_hat = sgrt(sum(w_Is.A2)):
theta_hat = -atan2(w_Is(2),w_lIs(1));
w_theory = [A*cos(theta); -A*sin(theta)]
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