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The Prediction
At time t −1: to predict Xt: P(Xt|Z1:t−1)

P(Xt) = ∑
∀Xt−1

P(Xt|Xt−1)P(Xt−1)

P(Xt|Z1:t−1) = ∑
∀Xt−1

P(Xt|Xt−1,Z1:t−1)P(Xt−1|Z1:t−1)

Second term: the previous updated density!
First term: no dependence on any observation
State/Process Dynamics: e.g., 1-order Markov:

Xt = AXt−1 +Bnt +C

Gaussian: n = B
−1(Xt −AXt−1−C)

P(Xt|Xt−1): Gaussian. Drawing from P(Xt|Xt−1): ≡
using the State/Process Dynamics Model on Xt−1)
Not general enough? e.g., Constant Velocity Model:
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The Updating/Correction
Relate P(Zt|Xt) (State/Process Dynamics Model) &
P(Xt|Z1:t−1) (Prediction) to the Updating/Correction
Consider P(Zt|Xt). The Bayes Rule:

P(Xt|Zt) =
P(Zt|Xt)P(Xt)

∑∀Xt
P(Zt|Xt)P(Xt)

P(Xt|Zt) ∝ P(Zt|Xt)P(Xt)

P(Xt|Zt,Z1:t−1) ∝ P(Zt|Xt,Z1:t−1)P(Xt|Z1:t−1)

P(Xt|Z1:t) ∝ P(Zt|Xt)P(Xt|Z1:t−1)

Updated/Corrected ∝ Observation/Measurement ·
Prediction
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