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AHe_KALMAN FILTER

The Kalman filter has two update stages: a prediction update
and a measurement update. These are

Zﬁt+1|t = Aiit.}.l“ + Bat (Predict—l)
Pt+1|t = APt|tAT =f: Zf (Predict—Z)
and
i1 = Tee1r + Ki(Yrer — CZpia ) (Measure-1)
Pii1 = Piiqyr — KiCPriq s (Measure-2)
where

K¢ = P11t C"(CPp1CT + Z?) .

The matrix K; is often referred to as the Kalman Gain. Assuming
the initial state x, is known and deterministic Py = 0 in the above/
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Prop 25. Let u be normally distributed vector with mean @ and co-
variance %, l.e.

u~N(u,L,).

i) For any matrix A and (constant) vector c, we have that
Au+c~ NAa +c, AL, AT).
ii) If we take u = (v, w) then w conditional on v gives
(wlv) ~ N(@ + ZiwZoy (v = B), Lo = Lo Loy Low)
iii) Var(Au) = AL,A", Cov(Au,Bu) = AL,B".
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