Chapter 10: Characterization of
attractors

Luc Jaulin,
ENSTA-Bretagne, Brest, France
http://www.ensta-bretagne.fr/jaulin/



Consider the system
x = f (%)
Its solution is ¢ (t,xqg). The limit set is

X®={xecR"|Ve>0 3t>1, ||¢(t,x) — x| <e}.



1 Quantization



Paving: is a collection Q = {Xq,...,Xp} of non-
overlapping polytopes X; s.t.

p
) X; =R™
1=1



Relation.

n; (X0) = t'g‘; {t]o(t,xo0) &€ X;}.

We define the relation < between X; and X;

(i) FxpeX;|od(n(xg),x0) €X,
(Xz’c—)Xj)@{(ii) din?(xmxj>nz fn(,)— 1.O ’



a ....... X,‘ %Xz







Quantization. It is a graph G defined by

(XZ’,X]) cg& X — Xj.



2 Station keeping



cos 6
sin 0
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The robot can be described by

P 2 —
SRS
Il




Control.

2

+1 if cosp < % (the robot turns left)
U =
—sin ¢ otherwise (the robot goes toward zero)



Closed loop system.

(- Si—rc'l‘3—|—1 if cosgpﬁ%
L0 e = (3 —1)sine otherwi

5 @ otherwise
| (i) d = —cosop.
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The transitive closure of the graph is

G = [N G =[G+G?+G*+..., G+G’ +G’ +.
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The attractor of the graph is given by the ones in the di-
agonal. It corresponds to the set X4 U X5 U Xg.



The attractor of the controlled robot satisfies

A C(XpUuXg5UZXp).



