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Kalman Filter
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Kalman Gain
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Yr = Crxk

ey k = Yk — Yk
=y — CrTk

Tpr1 = ArZx + Brug
+Kp k(yx — CTy)




Kalman Filter revisited

e State Equations

Tr+1 = AgTr+ Brug
Yy = Crxr + vy
* Estimate
o~ Xl
state vectors Thk41

based on outputs Yk
to minimize error €y k

> Tk+1
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Stochastic variables
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Covariances

Covariances of input, state and noise signals  (known a priori)
E{z,zi} =1, E{zozl} =TI,
E{urui} =Qr  E{wvi}=Rs

Error signals — prediction errors for output and state vector
eyk =Yk — Uk €xk = Tk — Tk

Covariance of prediction errors

Re,. = E{eyrey i} Re,,. = Elesnes i}
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Predicti |
Kalman Updates re/IC ion Corre\ctlon TI_ITI

\
L —~ . ~ A~ Measurement
State prediction | 3 1 = Apxi + Kp Syk — Ckxkz Prediction Error
€y,k
Kp,k = KkR;,lC Kalman Gain Re,k: — E{ey,keik}
Kj, = AyPoCF  Rep = Ry + CxP.CF Py = E{es ks 1}

Ky = ApPiCi (Ry + CLP,CiH) 1
Update for covariance

Pk+1 = AkPkA;;F + BkaBl{ o Kp,kReangk

Initial State o = 0, Py = Il Root of all evil
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Square Root Kalman (LQ-type)
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Squaring the Left Side Orthogonal matrix TLUTI
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Squaring the Right Side
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Equating Squares
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