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Outline of the Talk

� Motivation
� Route Generalization

� Route Graph

� Probabilistic Approach 
to Self-Localization

� Experiment in Large-
Scale Environment

� Related Work
� Summary & Outlook

�
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Working Group �Cognitive Robotics�
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Navigation Assistant

Marauder‘s Map
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Navigation Assistant � Rolland

user interface visual instructions

Turn right at the 
next possibilityacoustic instructions
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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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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

A

E

B
DC

F

I H

G

route
graph

generalization of
driven route

A

E

B
DC

F

I H

G

route
graph



Self-Localization in Large-Scale Environments 10

Universitä t Bremen

Probabilities from Similarities

0

0.2

0.4

0.6

0.8

1

0 0.5 1 1.5 2 2.5 3

angle difference (radians)

probability

corridor length
(cm) route segment length

(cm)

probability



Self-Localization in Large-Scale Environments 11

Universitä t Bremen

ro
ut

e 
gr

ap
h

ro
ut

e

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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Propagation of Probabilities
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Determining the Candidate Junction
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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


