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Objectives

• Developing a contractor associated to the constraint r1 sees r2

• Developing a contractor associated to the constraint r1 does not
see r2
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Visibility between two points
• (x1Vx2)"j , Seg(x1;x2)\"j = ;

! "j : connected subset of Rn , with x1 62 "j and x2 62 "j

! Reflexive relation : (x1Vx1)"j
! Symmetric relation : (x1Vx2)"j � (x2Vx1)"j
! Non-transitive relation : (x1Vx2)"j ^ (x2Vx3)"j 6) (x1Vx3)"j

!
(
(x1Vx3)"j

)c
= (x1Vx3)"j
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Visibility spaces of a point

• E"j (x) = fxi 2 Rn j (xiVx)"j g

• ÛE"j (x) = fxi 2 Rn j (xiVx)"j g

!
(

E"j (x)
)c

= ÛE"j (x)
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Visibility spaces of a set

• E"j (X) = fxi 2 Rn j 8x 2 X;(xiVx)"j g

• ÛE"j (X) = fxi 2 Rn j 8x 2 X;(xiVx)"j g

• Ẽ"j (X) = fxi 2Rn j 9x1 2X;9x2 2X;(xiVx1)"j ^ (xiVx2)"j g
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Consideration of an environment

• E =
⋃nO

j=1 "j

• EE(X) =
⋂nO

j=1 E"j (X)

• ÛEE(X)�
⋃nO

j=1
ÛE"j (X)
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Visibility of a point

• With a segment as obstacle - "s
j = Seg(e1j ;e2j )
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! Visible space

! Non-visible space

E"s
j
(x) =fxi 2 R2 j

[xi [x]\ [e1j [e2j ] = ; _

�x det(xi �e1j je2j �e1j )> 0 _

�x det(xi �e1j jx�e1j )> 0 _

�x det(xi �e2j jx�e2j )< 0g

x

e1j

e2j



normalGeneral Presentation Visibility contractors Multi-robot localization Global localization Conclusion

Visibility of a point

• With a segment as obstacle - "s
j = Seg(e1j ;e2j )

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

Visibility Contractors - Application to mobile robot localization 12 / 26

! Visible space

! Non-visible space

E"s
j
(x) =fxi 2 R2 j

[xi [x]\ [e1j [e2j ] = ; _

�x det(xi �e1j je2j �e1j )> 0 _

�x det(xi �e1j jx�e1j )> 0 _

�x det(xi �e2j jx�e2j )< 0g

x

e1j

e2j



normalGeneral Presentation Visibility contractors Multi-robot localization Global localization Conclusion

Visibility of a point

• With a segment as obstacle - "s
j = Seg(e1j ;e2j )

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

Visibility Contractors - Application to mobile robot localization 12 / 26

! Visible space

! Non-visible space

E"s
j
(x) =fxi 2 R2 j

[xi [x]\ [e1j [e2j ] = ; _

�x det(xi �e1j je2j �e1j )> 0 _

�x det(xi �e1j jx�e1j )> 0 _

�x det(xi �e2j jx�e2j )< 0g

x

e1j

e2j



normalGeneral Presentation Visibility contractors Multi-robot localization Global localization Conclusion

Visibility of a point

• With a segment as obstacle - "s
j = Seg(e1j ;e2j )

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

Visibility Contractors - Application to mobile robot localization 12 / 26

! Visible space

! Non-visible space

E"s
j
(x) =fxi 2 R2 j

[xi [x]\ [e1j [e2j ] = ; _

�x det(xi �e1j je2j �e1j )> 0 _

�x det(xi �e1j jx�e1j )> 0 _

�x det(xi �e2j jx�e2j )< 0g

x

e1j

e2j



normalGeneral Presentation Visibility contractors Multi-robot localization Global localization Conclusion

Visibility of a point

• With a segment as obstacle - "s
j = Seg(e1j ;e2j )

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

Visibility Contractors - Application to mobile robot localization 12 / 26

! Visible space

! Non-visible space

E"s
j
(x) =fxi 2 R2 j

[xi [x]\ [e1j [e2j ] = ; _

�x det(xi �e1j je2j �e1j )> 0 _

�x det(xi �e1j jx�e1j )> 0 _

�x det(xi �e2j jx�e2j )< 0g

x

e1j

e2j



normalGeneral Presentation Visibility contractors Multi-robot localization Global localization Conclusion

Visibility of a point

• With a segment as obstacle - "s
j = Seg(e1j ;e2j )

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

Visibility Contractors - Application to mobile robot localization 12 / 26

! Visible space

! Non-visible spaceÛE"s
j
(x) =fxi 2 R2 j

[xi [x]\ [e1j [e2j ] 6= ; ^

�x det(xi �e1j je2j �e1j )� 0 ^

�x det(xi �e1j jx�e1j )� 0 ^

�x det(xi �e2j jx�e2j )� 0g

x

e1j

e2j



normalGeneral Presentation Visibility contractors Multi-robot localization Global localization Conclusion

Visibility of a segment

• With a segment as obstacle - "s
j = Seg(e1j ;e2j )
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! r1 sees r2 , (x1Vx2)E

! r1 does not see r2 , (x1Vx2)E
! zi ;k = f0;1; � � � ;1g

• 0 : the robot ri does not see the first robot
• 1 : the robot ri sees the second robot
• � � �
• 1 : the robot ri sees the last robot
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Results

• Simulator
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How to process the measurement intersection constraint ?
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Considered measurements
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Result without visibility
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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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