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Kalman Filter

 The Kalman Filter is a commonly used method to estimate
the values of state variables of a dynamic system that is

excited by stochastic (random) disturbances and stochastic
(random) measurement noise.

* We will estimate the process variable(s) using a Kalman
Filter.

* We will use one of the built-in Kalman Filter algorithms in
LabVIEW, but in addition we will create our own Kalman
Filter algorithms from scratch.
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Kalman Filter s mmemeses s iman canx

K is time-varying, but you normally implement the steady state version of Kalman Gain
K. Use the “CD Kalman Gain.vi” in LabVIEW or one of the functions kalman, kalman_d or

A I g O r i t h m lge in MathScript.

Init Step: Set the initial Apriori (Predicted) state estimate

0 = Xo

Step 1: Find Measurement model update

Vie = G (X, Ui)
For Linear State-space model:

Vi = CXp + Duy,
Step 2: Find the Estimator Error
€x = Yk — Vi

Step 3: Find the Aposteriori (Corrected) state estimate
X = X + Key,

L . Where K is the Kalman Filter Gain. Use the steady state Kalman Gain or calculate the
Step 1-4 goes inside a loop in your program. . . .
time-varying Kalman Gain.

Note! Different notation is used in different literature:
Step 4: Find the Apriori (Predicted) state estimate update

Apriori (or Predicted) state estimate: X or x,,

L . Xi+1 = [ (X, ur)
Aposteriori (or Corrected) state estimate: X or x.

For Linear State-space model:

Xp+1 = Ai‘k + Buk
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Level Tank

Fin
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dh
AtE:Fi — Fout

. 1
h = A_(Kpu — Fout)
t

Where:
Fin - flow into the tank, Fi,= Kpu
F,.,+ - flow out of the tank
* A, is the cross-sectional area of the tank
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