Algorithms: Bayesian filtering

Bel(x¢) = p(X¢|y1..t)

e p(y:|x:) - measurements model
e p(x¢|xt—1) - system model

prognosis:
Bel™(x:) = /p(xt|xt_1) - Bel(x¢—1)dx¢—1

update:

p(yexe) - Bel™ (x¢)
p(yt)

Bel(x:) =

implementations:
e Discrete Bayes filter
e Kalman filter
e Particle filter
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Discrete Bayes filter: algorithm
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/ és e Estimate points probabilities:
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e P(y¢|xe,i) = likelihood

P(xeily1.e-1) = 2205 P(xeilxe—1;) - P(Xe—1,ly1...e-1) =
prior probabilities

P(x¢,i|x¢—1,) — system model

P(x¢—1]y1..t—1) — previous estimations
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Discrete Bayes filter: algorithm

initialization
prognosis

update

B =

location

estimation

e building map

e distance measurements

e RSS map
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4. location ] | i
estimation

N
Rt = g Pt,i © Xt,i
i=1

N
Vi = ZPt,i * Vi
i=1
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Draw velocity distribution:
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Discrete Bayes filter: algorithm

t=2
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Draw velocity distribution:
e define vector {v;j, P = P; - P;} for each pare xj ;1 and x; ;

e draw distribution for vector components (v;, v,):

I:>v y Va
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| % 2|

1. Prior probabilities estimation P(x; ¢|y1..+—1)
P, y

V,
rt Va,t

X

Ne_
P(xie) = 0> %" P(vij)
P(vij) ~ Py, - Pva
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1. Prior probabilities estimation P(X; ¢|y1...t—1)

2. Likelihood estimation P(y:|x: ;)
o distribution of distance measurements error
e RSS map

3. Posterior probabilities estimation P(x;,i|y1...t) = Plyelxe.)Plxeilys...c-2)

P(y:)
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