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Dessin qui s'auto-complète
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Introduction

Automates cellulaire : utilisation de signaux

Synchronisation d'une ligne de fusiliers [Goto, 1966]
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AC : Conception avec des signaux

[Fischer, 1965]
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Introduction

AC : Analyse en terme de signaux

[Das et al., 1995]

in a chromosome. This de�nes one generation of the GA; it is repeated G times for one GA run.FI(�) is a random variable since its value depends on the particular set of I ICs selected toevaluate �. Thus, a CA's �tness varies stochastically from generation to generation. For thisreason, we choose a new set of ICs at each generationFor our experiments we set P = 100, E = 20; I = 100, m = 2; and G = 50. M was chosenfrom a Poisson distribution with mean 320 (slightly greater than 2N). Varying M preventsselecting CAs that are adapted to a particular M . A justi�cation of these parameter settings isgiven in [9].We performed a total of 65 GA runs. Since F100(�) is only a rough estimate of performance,we more stringently measured the quality of the GA's solutions by calculating PN104(�) withN 2 f149; 599; 999g for the best CAs in the �nal generation of each run. In 20% of the runsthe GA discovered successful CAs (PN104 = 1:0). More detailed analysis of these successful CAsshowed that although they were distinct in detail, they used similar strategies for performing thesynchronization task. Interestingly, when the GA was restricted to evolve CAs with r = 1 andr = 2, all the evolved CAs had PN104 � 0 for N 2 f149; 599; 999g. (Better performing CAs withr = 2 can be designed by hand.) Thus r = 3 appears to be the minimal radius for which the GAcan successfully solve this problem.
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Figure 1: (a) Space-time diagram of �sync starting with a random initial condition. (b) The same space-time diagram after �ltering with a spatial transducer that maps all domains to white and all defects toblack. Greek letters label particles described in the text.Figure 1a gives a space-time diagram for one of the GA-discovered CAs with 100% perfor-mance, here called �sync. This diagram plots 75 successive con�gurations on a lattice of sizeN = 75 (with time going down the page) starting from a randomly chosen IC, with 1-sites col-ored black and 0-sites colored white. In this example, global synchronization occurs at time step58. How are we to understand the strategy employed by �sync to reach global synchronization?Notice that, under the GA, while crossover and mutation act on the local mappings comprising a4
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Meta-signaux (vitesse)

M (0)

div (3)
hi (1)
lo (3)

back (-3)

Règles de collision
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{ hi, back }→ { M }
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Autre exemple

Espace
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Calculer (au sens de Turing)
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Machines rationnelle

vitesses ∈ Q
positions initiales ∈ Q
⇒ coordonnée des collisions ∈ Q
implantable exactement

Indécidabilité
nombre fini de collisions
apparition d’un méta-signal
utilisation d’une règle
disparition des signaux
participation d’un signal à une collision
extension sur le coté...
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Fractales

Cantor de toute dimension de Hausdor� [Senot, 2013]
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Fractales

Fractale à 3 vitesses [Becker et al., 2013]

Cas rationnel : prisonnier d'un maillage

0 1 2 3

Devient périodique
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Fractales

Fractale irrationnelle Construction
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Plus loin

Calcul fractal

Résoudre QSAT

Machine générique
[Duchier et al., 2012]

Exemple

∃x1∀x2∀x3
x1 ∧ (¬x2 ∨ x3)

24 / 31



Les Machines à signaux : des systèmes dynamiques à base de géométrie euclidienne

Plus loin

Calculer avec des nombres réels exacts

Addition (valeur ≈ distance)

base

base

base

base

val

val

val

val

haut

co
té

co
té

bas1

bas0

ajo
ut

�n

15 −8

7

Caractérisation hors accumulation : lin-BSS
addition, soustraction
multiplication par une constante
test de signe, branchement. . .
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Résultats

modèles simple

beaucoup de propriétés

Perspectives

autre apparitions ?

discrétisation automatique (thèse Tom Besson)

Autres modèles dynamiques euclidiens

EJC IM 2015
[Becker and Durand-Lose, 2015]
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Règle et compas [Huckenbeck, 1989, Huckenbeck, 1991]

Exemple

calcul du milieu de A et B

1: c1←Cercle ( centre A, rayon d(A,B) )
2: c2←Cercle ( centre B, rayon d(A,B) )
3: p1← Intersection ( c1, c2 )
4: p2← Intersection ( c1, c2 ) di�érente p1
5: d1←Droite ( p1, p2 )
6: d2←Droite ( A, B )
7: p3← Intersection ( d1, d2 )
8: Écrire p3
9: Fini

A
B

c1

c2

p1

p2

d1

d2

p3
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Automates de Mondrian [Jacopini and Sontacchi, 1990]

(a) Espace coloré (b) Contraintes locales
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Conclusion

Dérivée constante par région
[Asarin et al., 1995, Bournez, 1999]
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