
Verification of the convergence 

properties of non-holonomous 

robots using interval analysis and 

Lyapunov methods. 
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Problem Definition

• Validate that the mobile will follow a time-

dependent trajectory .

• Equivalent to say that the mobile will stay in a 

time-moving bubble.

• Validate the regulator and the trajectory.
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Problem Definition
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Contractors
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Contractors
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SIVIA

• The algorithm used to solve the problem is a 

SIVIA (Set Inversion Via Interval Analysis) with 

contractors.

• Contractions and bissections
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IBEX

• C++ librairy which allow easy contractors 

implementation.

http://www.emn.fr/z-info/ibex/
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V-Stability or Lyapunov method
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How to use V-Stability
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V-Stability or Lyapunov method
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From V-stability to « A to B moving »

• Non-holonomous mobile and 2D-projection 

(x,y) of the results 

� Need to restrain the initial set A.

Cone 

Studied 

V(x)=0 V(x)=0
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A to B moving
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A to B moving
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A to B moving

A 

B

18



A to B moving
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Application with a non holonomous 

system
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Application with a non holonomous 

system
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Is it « A to B moving » ?
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To go further

• 3D mobile evolution (x,y,z,t) 

• Curve following and obstacle avoidance.

• Position dependant uncertainties.

• Multi-vehicule
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Thank you for your attention
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