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1 State estimation



�
x(k + 1) = fk(x(k),n (k))
y(k) = gk(x(k)),

with n (k) ∈ N (k) and y (k) ∈ Y (k).



Without outliers

X(k + 1) = fk (X(k),N (k)) ∩ g−1k+1 (Y(k + 1)) .
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3 Scout project



Goal : (i) coordination of underwater robots ; (ii) col-

laborative behavior.
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4 Controller





5 Localization problem



Range only

Based on interval analysis

Robust with respect to outliers

Distributed computation

Low rate communication

We propose here to use a contractor programming ap-

proach



6 Localization with contractors
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z
j
h = h(x

j
h)

Observer RSO:Ck,jx,z = C
k,j
x ∩

�{q1}
h∈{k−h̄,...,k}

�
C
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x |Ch,jz

�
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To get an outer approximation of set(C
k,j
x,z), we need a

paver.
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7 Distributed localization



y
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Observer:
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8 Singularity









9 Test case



QT/C++ code available at

http://www.ensta-bretagne.fr/jaulin/easibex.html



10 Tests




