Occupancy Grids for

Robot Navigation
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B Basic Sensor Model

A model for the occupancy of cells in a grid

— A ——
X S

\ H - B \//

i

RS

v/
/

Occupancy Grids 2 0of 8



B Basic Sensor Model (continued)

 The parameters for reasoning about a cell
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 Model for Region |
R-m, B-ag
ORO OpR O
Pr(C) = x M

Pr(C) = 1-Pr(C)
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B Basic Sensor Model (continued)

 Model for Region Il
Pr(C) = 1-Pr(C)

R-m_, B-a

TRO O O

PI(C) = >

 Example update for a cell in Region |

10— 67, (15— 51

(110 U 0O 15 O

PHC) = > x 0.98 = 0.52

PHC) = 1-0.52 = 0.48
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B Bayes Rule

Pr(d| H)PI(H) _

PitHId) = —— 5

Pr(d|H)Pr(H)
Pr(d|H)Pr(H) + Pr(d| - H)Pr(= H)

Application to occupancy grids
PHC|S = Pr(S|OPIC)
Pr(s| O Pr(C) + Pr(s| QPr(C)
Pr(Cl|s,s,, ...,S,) =
Pr(s;, S, ..., sn|C)Pr(C)
PI(Sy, Sy, -, S4| C)PI(C) + Pr(sy, s, ..., sn|C_:)Pr(C_3)

Recursive form of Bayes Rule
PrCls) =

PI(s,|C)PHC|$,_ )
PI(S,|C)PHC| §,_y) + P1(s,|OPICls,_,)
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B Sensor Fusion

e Fusing the information from two readings
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B Sensor Fusion (continued)

e [nitialization and adding the first reading
S; = (ry,aq) = (6, 5)

P{C) = PiC) = 0.5

 From the sensor model for cells in Region |

10— 67 15— 97

10 U O 15 O
PI(s,|C) = > x0.98 = 0.52
Pr(s,|C) = 0.48

 Applying Bayes Rule to update posterior
Pr(s,|C)Pr(C)
PIC|sy) = ' - =
Pr(s,|C)PH(C) + Pr(s; | C)Pr(C)

0.52x% 0.5

052x 05+ 048x 05 02

Pr(C|s,) = 0.48
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B Sensor Fusion (continued)

 Adding the second reading
S, = (ry 0,) = (6, 4)

 From the sensor model for cells in Region |

1067, (15— 4

010 0" 015 O
PI(s,|C) = > x 0.98 = 0.56
Pr(s,|C) = 0.44

 Applying Bayes Rule to update posterior

o) - Pits, | C)PHC] sy )
) = s, |OPICIs) + PAS,[OPICIS)

0.56x 0.52
0.56x% 0.52+ 0.44x 0.48

Pr(C|s,) = 0.42

= 0.58
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