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Exarmple 13.2.1 In our first examaple of Kalman filtering, we will take a stmple setup, explain
subsequently (in section 13.5) our rationale for the structure of the example. We cousider s
kinematic motion in two coordinates, (x, 1a%9,), with a motion update according to

Kpprl 55 Xy b By b wgy,

where £, is the velocity in the /th direction and A represents some sampling time. We also assu
that the velocity is subject to random fluctnations,

Eipal w2 Xy p A thy,

Stacking up the state vector as X, == (X1es Xip, Xoe, %217, we have the state equation

1 A4 0 0
0 0 1 A

Ko == 0 1 0 0 X -+ W,
0 0 0 1
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Figure 13.1: Tlustration of Kalman filter

here w; is zero-mean and Gaussian, For this example, the covariance is chosen to be
cov(w,) = Q =21,

e assume, simply, that we observe the position variables in noise,

1 000
Y = [0 1 0 O]Xr + v,
ere v, is zero-mean, Gaussian, and with covariance (for this example)
cov(y,) = R = 3/.

he code in algorithm 13.2 illustrates the simulation of this dynamical system and the estimate of its
te using a Kalman filter based upon the observation y,. Figure 13.1 illustrates the tracking ability
the filter, where the position variables of the true state and the estimated State are shown, O




