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P, (k+1k)=Rk+1)+R(k+1) tical linear regression of the functions through some regression points;
+ Hy(k+ )Pk + 1k)HS (k+1) and 2) it represents the extra uncertainty on a linearized function due
' to linearization errors by the covariance of the deviations between the

=R(k+ }) nonlinear and the linearized function in the regression points. Looking

+ 1 Z (Zi(k 4+ 1]k) = 3(k + 1]k)} at the UKF in this way: 1) allows a better understanding of the perfor-

r o= ] mance of the estimator for specific applications; and 2) allows to un-
AZik+ 1R = 2(k+ 1R (35) derstand/develop adaptations to the estimator which guarantee better

performance in applications where the original estimator does not as-

T
P,.(k+1k)=P(k+1[k)Hy (k+1); sure good results (e.g., when dealing with discontinuous functions).
1 < X
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The scaled unscented transformation [5] introduces one more de-|, [1], Lefebvreet al. demonstrate the validity of the so-called un-
gree of freedom in the choice of the regression points and thgitented Kalman filter (UKF) approatfrom a least-squares regression
weights (parameter). In this case, the calculated Cova”"’_‘nce&erspective. We use the definition that the Kalman filter is the minimum
lie between those of the original formulation and the previouslgast squares update algorithm. From first principles and using notation

described modified form. The covariances can be increased e¥g{m the aforementioned papkit can be proved that this is
more by introducing another parameté).(

» The reduced sigma point filters [2], [6] minimize the number of
regression points to+1 (the so-called simplex sigma points) for
ann-dimensional state space. This means that the linear regres-

Kk + 1k +1) =%k + 1/k) + W(k+ Dok +1)
P(k+1lk+1) =P(k+1|k)

sion is exact, i.e., the linearized function is a hyperplane through ~W(k+ DP,,(k+ 1/H)W' (k+1)
the regression points. Henda@; andR* are zero: the lineariza- vik+1)=z(k+1)—z(k+1|k)
tion errors are not taken into account. In this case, the calculated Wk +1) =P, (k+ 1|B)P5) (k+ 1]k).
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