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A robot moving though an unknown, static environment



,

���������������������
��	� 

SLAM: robot path and map are both unknown!

Robot path error correlates errors in the map
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Robot pose
uncertainty
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SLAM posterior

Robot path posterior

landmark positions

Factorization first introduced by Murphy in 1999

Does this help to solve the problem?

poses map observations & movements
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Factorization first introduced by Murphy in 1999

poses map observations & movements
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Knowledge of the robot’s true path renders 
landmark positions conditionally independent
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Landmark 1

observations

Robot poses

controls
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Robot path posterior
(localization problem) Conditionally 

independent 
landmark positions
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Landmark 1 Landmark 2 Landmark M…x, y, θ

Landmark 1 Landmark 2 Landmark M…x, y, θParticle
#1

Landmark 1 Landmark 2 Landmark M…x, y, θParticle
#2

Particle
N

…
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Particle #1

Particle #2

Particle #3

Landmark #1
Filter

Landmark #2
Filter
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Particle #1

Particle #2

Particle #3

Landmark #1
Filter

Landmark #2
Filter
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Particle #1

Particle #2

Particle #3

Weight = 0.8

Weight = 0.4

Weight = 0.1
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N = Number of particles
M = Number of map features

O(N)
Constant time per particle

O(N•log(M))
Log time per particle

O(N•log(M))

O(N•log(M))
Log time per particle

Log time per particle
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Was the observation
generated by the red
or the blue landmark?

P(observation|red) = 0.3 P(observation|blue) = 0.7
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Dataset courtesy of University of Sydney

Blue = GPS
Yellow = FastSLAM
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Dataset courtesy of University of Sydney
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