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In this work, we propose an interval based approach [4] to im-
prove the accuracy of the global localization and drastically reduces
the uncertainties of the mutual positioning using the principle of DGPS
(Differential Global Positioning Systems). Uncertainties will be repre-
sented by intervals.

Considerm robotsRi, i ∈ {1, 2, · · · ,m}, described by the following
state equations: 
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where (xi, yi) is the position of Ri, θi is its heading and vi is the speed.
The inputs are the yaw ωi and the acceleration αi.

We assume that for each time tk = k · dtk, k ∈ {1, 2, 3, . . . },

� each robot Ri measures its position (xi(k), yi(k)) with a precision
±eGPS for each component. This means that for each tk, we have
2m intervals [xi] and [yi] such that xi ∈ [xi] and yi ∈ [yi].

� for any pair of robots (i, j), the vector(
aij(k)
bij(k)

)
=

(
xj(k)− xi(k)
yj(k)− yi(k)

)
(2)

is measured with an error of ±eDGPS for each component aij, bij.
This means that for every tk, we have 2m2 intervals [aij] and [bij]
such that aij ∈ [aij] and bij ∈ [bij].

In our GNSS context, the size of the intervals [aij], [bij] is small com-
pared to the size of the intervals [xi] and [yi].

The figure below shows a situation with four mobile robotsR1, . . . ,R4.
For times tk, the m positions xi, yi and the m2 mutual distances aij, bij
are measured with some bounded uncertainties. Note that for each
(i, j, ℓ),

aij = aiℓ + aℓj (Chasles)
bij = biℓ + bℓj
aij + aji = 0 (symmetry)
bij + bji = 0

(3)

These relations can be used to contract the intervals for aij, bij. For
this, we can take classical interval contractors [3], but the process would
be slow due to the number of constraints that have to be considered
(for Chasles: m3 constraints for each tk) and the propagation could
be long. We would like to do better considering all these constraints
as a global constraint and build a dedicated contractor to add to the
catalog of global contractors [2]. In this work, we build this dedicated
contractor using (max,+) algebra [1].
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