@ Universit t Bremen

Self-Localization In Large-Scale
Environments for the
Bremen Autonomous Wheelchair

Axel Lankenau, Thomas R fer, Bernd Krieg-Br ckner

Bremen Institute of Safe Systems
Center for Computing Technology (TZI)

Universit t Bremen

Germany



@ Universit t Bremen

Outline of the Talk

» Motivation

e ﬁi —
» Route Generalization 8% | = DNay | S0
» Route Graph | ﬁa ﬁ_:‘:_';_. 3‘&‘!
» Probabilistic Approach | = O [T e 2] [ oo o
to Self-Localization E = _3 [F L8y {| [P
» Experiment in Large- i e u~ 5
Scale Environment o ﬁ al (7
» Related Work i;——— _
» Summary & Outlook o

Self-Localization in Large-Scale Environments




Universit t Bremen

Working Group Cognitive Robotics
€4

Axiomatics
Christapher Habel,
Carola Eschenbach

Aspect Maps Spatial Behavior
Christian Freksa Bernd B. Leplow, M. Mehdorn

Route Knox lledge
ark May

Actions Mental Ilodels
Ft wv (k K\

S Vet
er Wippich rth,
Route Learning F;eyf;r:;ze

Thea permar,
Karin Schweizer ferd e S
eeeee

Landmark Usage /-/
Heinric} h H. Bulthaff, II?AU\h/lE:eprg 3
Hanspeter &, Mallot / opp

MeMoSpace - ~ Motion
Gerhard Strube, Christoph FASLS&’;LNES:;ACE Spat;aldCodLng wilfried Br:
Schiieder, Reinhold Rauh Kerstin Schil

Spatial Cognition

g
cT  GERMANTEAM

RoboCup

spatia

rogram

Robot Ilawgatlon Spatial Inference
Eel Tdth X BR . Christian Freksa
\ EGDSPACE

SAFETY

Events MECHANISMS Relevant
Events
Release/

Artificial

FAULT TREE ENVIRONMENT+

<Eveme | EUC

Reality

Safe Robotics

T 5 )
é,

SLAM

Self-Localization in Large-Scale Environments

Driving Assistant

Nvigation Assistant

3



@ Universit t Bremen

Navigation Assistant

Mamuder's Map

Self-Localization in Large-Scale Environments 4



@ Universit t Bremen

Navigation Assistant Rolland

fic instructi Turn right at the |
acoustic Instructions next possibility
) “ -

Ma
P

user interface visual instructions

Self-Localization in Large-Scale Environments 5



@ Universit t Bremen

Generalization of Locomotion
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Modeling the Environment
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Junctions

» Angle between incoming and outgoing segment
» 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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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 O

» ... acorner has been overlooked, ...
» Angle of the junction in the route graph is similar to O

» ... It has been turned around at the corner previously generalized
» Angle of corner is similar to 180
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Propagation of Probabillities
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Determining the Candidate Junction
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Indoor and Outdoor Navigation
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Indoor and Outdoor Navigation

» Building: NW 2
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Indoor and Outdoor Navigation
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