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1) Fm-F % : In the prediction step, a model of the
dynamical system’s evolution is used to propagate and
predict the first and second moments of the posterior
distribution,
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where @;; and P;; are the mean and covariance of the
distribution describing the state estimate at time step
t, and @;;_; and Py;_; are the predicted mean and
covariance.

2) €# % F : In the update step, the predicted mean
and covariance are updated using sensor measurements:
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with the innovation residual g; , the innovation covari-
ance S; , and the Kalman gain K .
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C. REGZHEBFRIZIERS

Given the mode—dependent process and measurement
models described above, we formulate an IMM-KF for a
switched system of the form

:A(k)a: +B(k)u +w§k) (15a)
= C’( Ja, +vt(k). (15b)

Ti41

The switched system’s modes are modeled as a Markov
chain with transition probabilities

Pr (mt_,_l =m!

where m; € M is the mode at time step t , and the
transition probability from mode m® to mode m{) is
m; - The IMM-KF involves an interaction, a filtering, a
probability update, and a combination step [21].
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