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majority on majority off

A cellular automaton evolved by
the genetic algorithm

majority on majority off

A cellular automaton evolved by
the genetic algorithm




01(1( !

“particles”

Simple patterns
filtered out




Regular Domains

A =0 | A =T | A =00

Particles (Velocities)

a ~ APAT (0) B ~ ATOIA” (0)

v ~ AVAZ (-1) 3 ~ A?AY (-3)

n~AA* (3) p~ AN (1)

Interactions

decay a—=y+p

react B+y—=nu+pf—=60+0—p8

annihilate N+p— 0, 7+6 = Dy

laws of
“particle physics”

“particles”
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laws of
“particle physics”

Hordijk, Crutchfield, and
Mitchell: Can model CAs
in terms of particle “kinematics” “particles”

(note “condensation phase”)
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Problem for learning algorithms:

How to select training examples appropriate to
different stages of learning?

One solution:
Co-evolve training examples, using inspiration from
host-parasite coevolution in nature.
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Heliconius-egg mimicry in
Passiflora

http://www.ucl.ac.uk/~ucbhdjm/courses/b242/Coevob@l.html







((

$ &

##.

((

$ &

$ &

##.

"11




$ &




# $ n
$ %&
1
$%
1.5 — hosts |
— parasites
low g
“true”
fitness

generation




20 T T T T T T T
___ hosts
15 —— parasites 7]
)]
o
c 10 1
=
=
5K A
\\
0 I 1~~_ L, - [ [t SR B
0 1 2 3 4 5 6 7 8
generation
<# 4 *
20 T T T T T T T
—— hosts
— parasites
15
)]
0
)
c 10
=
=
1 1 1
0 1 2 3 4 5 6 7

generation




5" (
" 1%
# S(#
$ 11 (
)
>- 8" ? 6@
9 A4
#




r fitnesg p) =

fitnesgh) = fractionof 9neighborim
p answeredorrectly

c S
( 1
" + $

(: $1 3
0 if h(p)iscorrect
>0 if h(p)isnotcorrect

(randomlychoserfrom parasitgpopulation
answeredorrectly

fithesgh) = fractionof 9 p fitnesg p) = 0

if h(p)iscorrect
>0 if h(p)isnotcorrect

for hosth randomlychoserfrom host
population










%

& (() *t1

1 &

7 $ %

B +& ($




B +4& ($* 3
>33 £ C .74




%

&'( #







49

50




#
Fo
D h
_* %
|
< $E +
_' !
11 1 $
(9%
O " %D
P e $ H#S
_<( I+ H#
"4 D







*1"D $ $
>$. ! +&

#
$ @

1+

>.$

(3@ (




