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1. Use the Kalman filtering equations given in Barber’s book (see Algorithm 24.1) to derive
the example of the simple Kalman filter given in the lecture slides, i.e. that for

Zt+1 = 2t + Wy W ~ N(O, 1)

Ty = 2t + U ’UtNN(O,l)
p(z1) = N(0,03)
in the limit (7(2) — oo we find that

53+ 29 + 11

H3 3
[Hint: show that V; =1, Vo =2/3, V3 =5/8]]
2. Consider the noisy oscillator given by
x =aRx+e€

where R is a unitary rotation matrix through a small angle, and € is a very small isotropic
Gaussian noise term. Initialise at the unit vector. What happens to this system over time
if « =17 What if o < 17 Draw an example picture.

3. What would the effect of modelling this system with the wrong rotation matrix R be. How
good a model would a (deterministic) circular motion be for this over the short term and
over the long term?



