
Algorithms: Bayesian �ltering

Bel(xt) = p(xt |y1...t)

• p(yt |xt) - measurements model

• p(xt |xt−1) - system model

prognosis:

Bel−(xt) =

∫
p(xt |xt−1) · Bel(xt−1)dxt−1

update:

Bel(xt) =
p(yt |xt) · Bel−(xt)

p(yt)

implementations:

• Discrete Bayes �lter

• Kalman �lter

• Particle �lter
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Discrete Bayes �lter: algorithm

• Divide location area on points

(discrete grid)

• Estimate points probabilities:

P(xt,i |y1...t) = P(yt |xt,i )P(xt,i |y1...t−1)
P(yt)

• P(yt |xt,i ) � likelihood

• P(xt,i |y1...t−1) =
∑m

j=1 P(xt,i |xt−1,j) · P(xt−1,j |y1...t−1) �
prior probabilities

• P(xt,i |xt−1,j) � system model

• P(xt−1,j |y1...t−1) � previous estimations
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Discrete Bayes �lter: algorithm

t = 0

1. initialization

2. prognosis

3. update

4. location

estimation

• building map

• distance measurements

• RSS map
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Discrete Bayes �lter: algorithm

t = 0

1. initialization

2. prognosis

3. update

4. location

estimation

1. Divide location area with discrete grid

2. Calculate probabilities P(yt |xt,i )
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Discrete Bayes �lter: algorithm

t = 0

1. initialization

2. prognosis

3. update

4. location

estimation

1. Divide location area with discrete grid

2. Calculate probabilities P(yt |xt,i )

RSS map:

soffline(c) = {< sBS1 >,< sBS2 >, . . . , < sBSn >}
P(sBSj |c) = ( 1√

2πσ2
) exp

−(sBSj
−<sBSj

>)2

2σ2
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Discrete Bayes �lter: algorithm

t = 1

1. initialization

2. prognosis

3. update

4. location

estimation

1. Expand location area

2. Take into account building map
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Discrete Bayes �lter: algorithm

t = 1

1. initialization

2. prognosis

3. update

4. location

estimation

1. Select points inside circles

2. Estimate probabilities P(yt |xt,i )
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Discrete Bayes �lter: algorithm

t = 1

1. initialization

2. prognosis

3. update

4. location

estimation

x̂t =
N∑

i=1

Pt,i · xt,i

ŷt =
N∑

i=1

Pt,i · yt,i
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Discrete Bayes �lter: algorithm

t = 1

1. initialization

2. prognosis

3. update

4. location

estimation
Draw velocity distribution:

• de�ne vector {vi,j ,P = Pi · Pj} for each pare xi,t−1 and xj,t

• draw distribution for vector components (vr , va):
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Discrete Bayes �lter: algorithm

t = 2

1. initialization

2. prognosis

3. update

4. location

estimation
Draw velocity distribution:

• de�ne vector {vi,j ,P = Pi · Pj} for each pare xi,t−1 and xj,t
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Discrete Bayes �lter: algorithm

t = 2

1. initialization

2. prognosis

3. update

4. location

estimation
Prognosis and update
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1. initialization
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4. location

estimation

1. Prior probabilities estimation P(xi,t |y1...t−1)
2. Likelihood estimation P(yt |xt,i )

• distribution of distance measurements error
• RSS map
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P(xi ,t) ≈ η
∑Nt−1

j=0 P(vi ,j)
P(vi ,j) ≈ Pvr · Pva
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