The Kalman Filter



The problem to be solved

- Real time tracking of a dynamical system.
- position estimation
- bacterial population

- Accessible information of system state:

- Noisy observations
- Model predictions



Explanation

- The observations:
- observations of state variables with noise
- direct or indirect measurements
- The model
- time evolution of system (differential equations)
-  predicts system state next time step
- Combining the two

- A corrected prediction
- Minimization of error of state estimate



The details: prediction step
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The detalls: correction step

Vi = Zr — HpXpp—1
Sy = H,Prr1H. + Ry
K. = Pk“c_ngS,;l
Xkl =  Xklk—1 + Kryi
Prr= (I — KiHp)Prir—




A simple example...
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