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Aufgabenblatt

Aufgabe 1 Kalman-Filter

Commander Riker left the Enterprise in a shuttle but getstiuble in a myste-
rious, viscous interstellar medium. This medium effects riddial movement of
the shuttle and, moreover, due to fhectuation-dissipation theorenexposes the
dynamics of the shuttle to small random perturbations. Torbaim back to the
Enterprise Captain Picard needs the best available estim@dithe radial velocity
of the shuttle. Unfortunately the velocity data of the sleuttcorded by the long-
range scanner are disturbed by perturbations caused byytsiemous, viscous
interstellar medium. Fortunately, Commander Data remesthee variances of
the random perturbations of the dynamics as well as of therghgon and, even
more fortunately, also the coefficient of viscosity of thest@yious interstellar
medium.

Help the crew to estimate the time course of the radial vladithe shuttle.

e Taking into account the two types of perturbations one gets
z(t) = ax(t—1)+e), et)~ N0}
y(t) = a(t) +n(t), n(t) ~ N(0,03)

Credits to Commander Data, all parameters are kne#n= 100, o5 =
100, @ = 0.99 and, furthermoregz(0) = 100 at the time of entering the
m.v.i.m.

e Generate output of the long-range scanner and apply the &afitter to
estimate Riker’s velocity.

Aufgabe 2 Beziehung = (t|t — 1), z(¢t|t) und z(t|N) zu x(t)

e Betrachte den Zeitverlauf voR (¢), P(t|t) und P(t|t — 1).
Vergleiche letztere und interpretiere den Unterschied.

Implementiere das Glattungsfilter.

Untersuche per Kreuzkorrelationsfunktion, Koharenz Bhasenspektrum
die Beziehung zwischen(t|t — 1), x(t|t), respektiver(t|N) und x(t) fur
N = 8192.

Verstehe das Ergebnis.

Artikuliere Dein Verstandnis in kurzen, klaren Satzen.



