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1 Kalman filter gain matrix

The Kalman filter on apriori-aposteriori form is given by

U = Dz (1)
T = Tp+ K(yr — Uk), (2)
Tppr = Afp + RipoA Ny — Yy, (3)

An alternative derivation of the Kalman filter gain matrix in Eq. (2) is as
follows

E(Aziel) = E((AZy — Kep)ep) = 0. (4)
And from Eq. (4) we have
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E(Aigel) = E((AZ), — Kep)el) = E(Azy, (AZ] DT 4+ wi) —KE(erel)
= XD — KE(gel) =0, (5)
since E(Az,wl) = 0.

We then get from Eq. (5) that the optimal Kalman filter gain matrix in the
filter is given by

K =XDT"(DXDT + W)™, (6)



where we have used that
A =E(gref) = DXDT +W.
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