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Problem. We consider the guaranteed non-linear state estimation
of a robot described by its state x ∈ Rn and measuring distances to
beacons, see Fig. 1. x| = {x, y, θ, v}. System’s description is given by:

ẋ = f (x, u)
R
(1)
ri (ti ) = gj (x(ti ))
With f : Rn × Rm → Rn , the continuous evolution function based on robot’s
state x and input u ∈ Rm , and gj :
Rn → R, a sporadic observation function giving a range value ri ∈ R between
the robot and the j -th beacon at time ti .
Main approach. In a set membership approach, x and ẋ respectively belong to bounded signals evolving with
time: ∀t , x(t) ∈ [x](t) , ẋ(t) ∈ [ẋ](t).
These trajectories are represented with
tubes [1], see Fig. 2. The more uncerFigure 1: Localization of
tain a trajectory is, the thicker the tube
robot R among beacons
containing it will be. When trajectory’s
estimation is improved, the tube needs to be contracted, thus becoming thinner. To this end, we propose to break down the problem into
several elementary constraints involving contractors on tubes.
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Figure 2: a tube: guaranteed representation of a set of trajectories (in light gray). A signal s(·) (in orange) belongs
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Functions f (t) and f (t) are represented with a set of boxes (in blue).
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• Tube contractions applied to guaranteed non-linear state estimation with time-uncertainties
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only be done considering the derivative tube [ẋ](·).
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Issues/Problems preventing from achieving PhD Targets
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None, except time.
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