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Capture set

We consider a state equation x = f(x).
Example: The Van der Pol system

X1 = X2
5(2 = (l—Xlz)-XQ—Xl

T. Le Mézo, L. Jaulin, B. Zerr Computing Capture Sets



R e P

Computing Capture Sets

NN Y I JP g
PSS B I N ey
D AR
W SRR R L R S
A AL e e SRR RN
R T B I

B

r S S SO RN
B

T

R R RN
L R L R s L
R |
N S T I I Iy

NN R R R R i
Vorrrr s s b T

AN

B

I
v
)
[
=
3
b=}
o
©

O

Lo rcrocron e p 1

T. Le Mézo, L. Jaulin, B. Zerr




Capture set

Let @ be the flow map.
The capture set of the target T C R" is:

T = Ix0| 3t > 0,0(t,x0) € T}.
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Capture set

Graph analogy
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Capture set

Using a backward method, we can enclose T
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A maze
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The left maze contains less paths than the right maze.
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Maze

Inner approximation of %
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QOuter propagation
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An interpretation can be given only when the fixed point is reached.

T. Le Mézo, L. Jaulin, B. Zerr Computing Capture Sets



Applications

Applications

T. Le Mézo, L. Jaulin, B. Zerr Computing Capture Sets



Applications

Car on the hill
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Applications

X1 = X2
X = 9.81sin (3 sinx3+0.6-sin(1.1-x1)) —0.7-x

Y
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Applications

Combined with an outer propagation
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Van der Pol system
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Applications

Consider the system

X1 = X2
Xy = (1—X12)-X2—X1
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Vaimos (ENSTA-Ifremer)
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Brest-Douarnenez. January 17, 2012
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Enseignements
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Enseignements

Club robotique
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