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KALMAN FILTERING
Vector Case
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Linear Gaussian Model
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Filtering

Prof. Songhwai Oh Introduction to Intelligent Systems 4



Conditional PDF of Multivariate Gaussian 
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Source: Steven M. Kay, "Fundamentals of Statistical Signal Processing, Volume I: Estimation Theory", Prentice Hall, 1993.



Filtering
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Dynamic Update
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Measurement Update (1)
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Measurement Update (2)
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• P (xt+1, yt+1|y0, . . . , yt) ∼ N (µ,Σ), where

µ =

(

µx

µy

)

, Σ =

(

Σxx Σxy

Σyx Σyy

)

• P (xt+1|y0, . . . , yt, yt+1) ∼ N (µx|y,Σx|y), where

µx|y = µx + ΣxyΣ
−1
yy (y − µy)

Σx|y = Σxx − ΣxyΣ
−1
yy Σyx



Kalman Filter
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Example (1)
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Example (2)
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Ground Truth

Noisy
Measurements
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