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Introductive Problem

Figure: Helios
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Introductive Problem

Figure: Base Situation
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Figure: Perfect Case
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Figure: Perturbated Case
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De�nition

Robot state : x
State Equation : ẋ= f(x,u)
u ∈ U : disturbance : inputs (motors) and perturbations (wind)

De�nition (Reachable set at a point in time)

The Reachable Set at a given time tr noted R(tr ) is de�ned by :

R(tr ) =

{
y|y =

∫
tr

0
f(x(t),u(t))dt

}
With x(0) ∈ X0 the set of initial state and u [0, tr ] ∈ U the
disturbance set
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Representations

Reachability Analysis to perform robotic missions safely



6/12

Introduction
Reachability Analysis

Use cases
Conclusion

Reachability Analysis to perform robotic missions safely



6/12

Introduction
Reachability Analysis

Use cases
Conclusion

Reachability Analysis to perform robotic missions safely



6/12

Introduction
Reachability Analysis

Use cases
Conclusion

Reachability Analysis to perform robotic missions safely



6/12

Introduction
Reachability Analysis

Use cases
Conclusion

Reachability Analysis to perform robotic missions safely



7/12

Introduction
Reachability Analysis

Use cases
Conclusion

Discrete representation
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Can be obtained by a guaranteed intregration of the State Equa-
tion:

Lohner Algorithm (see [1])

CAPD library
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Continuous representation
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Can be obtained by using:

Interval Analysis (codac library, see [2])
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Finite time : Reaching an area

Figure: Base Situation
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Figure: Unsafe Case

Reachability Analysis to perform robotic missions safely



9/12

Introduction
Reachability Analysis

Use cases
Conclusion

Figure: Unsafe Trajectory
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Figure: Safe Case
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In�nite time : Obstacle avoidance

Figure: Continuous Representation
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Figure: Unsafe Case
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Figure: Safe Case
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Conclusion

Ensuring robot safety

Dicrete / Continuous representation

Di�erent ways to estimate the Reachable Set (see References)

In my case Interval Analysis and optimal control
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