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Working Group “Cognitive Robotics”

Navigation Assistant

Spatial Cognition Safe Robotics Driving Assistant

SLAM

Reality

FAULT TREE ENVIRONMENT+
EUC

SAFETY
MECHANISMS

Artificial
Events Relevant

Events

Arti ficial
Events

Release/
Block

Safety module 
failure Collis ion

Communication
failure

System safety 
vio lated

Active
Collis ion

Passive
Collision

Reality

FAULT TREE ENVIRONMENT+
EUC

SAFETY
MECHANISMS

Artificial
Events Relevant

Events

Arti ficial
Events

Release/
Block

Safety module 
failure Collis ion

Communication
failure

System safety 
vio lated

Active
Collis ion

Passive
Collision

SLAMRoboCupRoboCup



Mobile Robot Self-Localization in Large-Scale Environments 3

Universität Bremen

224cm, 75°, 799cm, -83°, 880cm, -87°, 260cm

Generalization of Locomotion
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Modeling the Environment
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Junctions

� Angle between incoming and outgoing segment
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� Length of outgoing segment

� List of incoming segments
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Inductive Approach

� Idea: Assigning route corners to junctions

� Two-step assignment
� Corner matches a junction

� The rest of the generalized route matches up to the junction
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Probabilities from Similarities
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Probabilities: Matching Corners

� Differentiation between the probabilities that
� the corner previously generalized really exists, …
� Angle of corner is similar to angle of the junction in the route graph

� ... the corner has been detected erroneously, ...
� Angle of corner is similar to 0°

� ... a corner has been overlooked, ...
� Angle of the junction in the route graph is similar to 0°

� ... it has been turned around at the corner previously generalized 
� Angle of corner is similar to 180°
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route graphroute

Propagation of Probabilities

� When no corner has been detected
� Probabilities of overlooked corners

� Case 2: corner does not exist

� When a corner has been detected
� Case 1: corner really exists (normal junction, turn around)
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� Building: MZH

Indoor and Outdoor Navigation
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� Building: NW 2

Indoor and Outdoor Navigation
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� Buildings: IW + BIBA

Indoor and Outdoor Navigation
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� Overall length: 2176 m

� Building: MZH

Indoor and Outdoor Navigation
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Odometry Data
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Route Graph
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Results I

Believed in previous corner

Not believed in previous corner

Intensity encodes confidence

Speeded up by factor 70

Most probable position
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Reference: Laser Map
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Results II
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Related Work
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Summary & Outlook

�Probabilistic self-localization based on locomotion

� Minimal sensor equipment

� Suitable for large-scale environments

� Efficient

�Future Work

� SLAM

� Integration of additional sensor measurements


