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Introduction

— Visibility is studied and used in several fields
- Computer graphics
- Telecommunication
- Roboatics...
— Usually associated to bearing or ranging data
— We consider the visibility as a boolean information
- Application to mobile robot localization
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Visibility contractors
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Visibility contractors

With a convex polygon as obstacle

e Convex polygon : set of segments
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Visibility contractors

With a convex polygon as obstacle
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Multi-robot localization

Problem presentation

e Initial poses known

— The robots are drifting
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Problem presentation

e Known environment
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Multi-robot localization

Problem presentation

e Is it possible to avoid the drifting of the robot by using a boolean
information : the visibility between the robots ?
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The robots
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Multi-robot localization

The robots

e Evaluation of the orientation by using a compass

— ei,k c [91‘7;9]

Compass CMPS10 Compass SEN12753P
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Multi-robot localization

The robots

[ ]
[ ]
e Inter-robot communication

— At each time step &k each robot knows the position
estimation of all the robots
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Multi-robot localization

The robots

[ )

[ )

[ )

e Boolean measurements
— 7 8ees o & (x1VXa)e
— 71 does not see ™ & (x1Vx2)e
— Zijk :{0,1,--- ,1}

e 0 :the robot r; does not see the first robot
e 1 :the robot 7; sees the second robot

o ...
e 1 :the robot r; sees the last robot
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Multi-robot localization

Environment characterisations
e Environment £
— &= U;L(:jl €j

— Sets of convex polygons
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Multi-robot localization

Environment characterisations
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[ )
e Environment/Characterisations
— 71 8€es 1 = (x1VX2)g-
— X1 €Ep(x2), %1 7 Bz (x2)
— X2 € Bg—(x1), x2 ¢ Eg—(x1)
— 7y does not see 72 = (x1Vx2)g+
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Multi-robot localization

Results

With Visibility Without Visibiity

e Simulator
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Considered problem
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Global localization

Considered problem

q1

Two poses are consistent with the constraints
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Global localization

Considered problem

Q1 ' \

How to process the measurement intersection constraint ?
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Global localization

Considering an original constraint

e Constraint formalisation

née MEA LISA/LARIS - University of Angers (France)

Contractors - Application to mobile robot localization 23/26



Global localization

Considering an original constraint

obstacle

e Constraint formalisation

— Visibility relations between the robot and all the detected obstacles

Guyonneau - Journée MEA LISA/LARIS - University of Angers (France)

Contractors - Application to mobile robot localization 23/26



Global localization

Considering an original constraint

obstacle

e Constraint formalisation

— Visibility relations between the robot and all the detected obstacles
— Vej € E,V1,(xVwi)e,
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Global localization

Environment characterization

e Contraction over a visibility information
e Inner characterisation
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Global localization

Environment characterization

e Environment characterisation

€y
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Global localization
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Global localization

Example

Considered measurements
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Global localization

Example

Q Q

Result without visibility
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Global localization

Example
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Result with visibility
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Conclusion

Conclusion

— Original formalisation of the visibility information

— Optimal visibility contractors
— Two applications to mobile robot localization
— Multi-robot localization
- Avoid the drifting of the robots
- Results depend of the number of robots and the environment
topology
- The contractors can be added to classical localization approach
— Original measurement intersection constraint
- Improvement of the localization results

- Avoidance of symmetries
- Those contractors could be useful to other application
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