The Predator

Istituto di Scienze e Tecnologie della Cognizione (ISTC), CNR
Laboratory of Autonomous Robotics and Artificial Life (LARAL)

Fabio Ruini

fabio.ruini@unimore.it

http://www.gabioruini.eu

November, 2006

LARAL - Laboratory of

ETITUTO DI SCIENZE E TECHOLOGIE Autonomous Robotics and Artificial Life
DELLA COGNIZIONE


mailto:fabio.ruini@unimore.it
mailto:fabio.ruini@unimore.it
http://www.fabioruini.eu
http://www.fabioruini.eu

A quick introduction

In the next slides, we will show a simple model
relative to the emergence of selective attention

mechanisms in Populations of neural networks.

This model is the first step (a “baseline” of a more
speciﬁc etort toward the creation of a future
simulation model that could rel:)rocluce some

animal’s Patologic condition like the clepression.
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The neural network

The organisms are

OutPut lager
modeled by a Q Q (2 boolean neurons)

neural network A~
with this

architecture.
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Sensorial inPut management:

distance to Preclator/ nearest food unit

Manhattan Distance:

Ix1 - x2| + |91 ~ HZI

where (xl,gl) are the coordinates /
of the first Point and (xZ,gZ) are ?

the second Point’s coordinates.

(example of Manhattan Distance: the recl, blue

and gellow lines have the same Iengtlw)

The value of the Manhattan Distance is calculed and then

normalized in the range 1Ol

P



Sensorial inPut management:
angle between the organism and the Preclator/

nearest food unit

>

Accor&ing to the organism’s
direction, the algorithm calculate

the angle between itself and the

Predator/ nearest food unit.

» +90°

-90°

*135°

+180°

This value, calculated as shown in the ﬁgure,

is then normalized in the range Toa1d



The NN’s output

Basing on the current sensorial inl:)uts, the two
boolean neurons of the output lager encode one of
four Possible organism’s motor actions, which are

binarilg encoded:

- 11: one step forward in the Facing direction:;
O1: turn 90 degrees cloc:kwise;

10 :turn 90 clegrees counter-clockwise:
 00: do nothing.



2
1

The Preclator: an overview @ﬁ

o One time for each ePoch) the Preclator appears in the
world (at a step randomlg chosen);

o In a single stel:), the Predator can move itself to any
acﬁacent cell  (not cliagona”g), withouth “orientation
Problems”;

o His goal is to reach the organism

o Each time the Predator reach the prey, the “caPturec]” '
organism loose 10 food units:

o Atter 25 movements (or at the end of the el:)ochJ if
_ aPPearecl atter the 75th step), the Pre&ator leave the

| WOI”ICI.



The Preclator in a nutshell -

s The Preclator’s behaviour is “hardwired”.

 +90° Accorcling to the angle that separe it

-90°

from the organism, the alghoritm

+180°

elaborate where to move the Preclator:

Angle between 155 and -45°: move with direction NORTH;
Angle between 45" and +45°: move with direction EAST;
Angle between S and 135" : move with direction SOUTH :

else: move with direction NORTH:

: To make the Preclator’s behaviour less efficient, a random quantitg (noise, included
- between 0 and 80) is added (or subtracted) to the angle calculated 139 the alghoritm.



Various Parameters

The Population is made ]33 100 organisms and evolve for

100 generations.

During each generation, all the 100 individuals of the

current Population are “tested” for 5 epochs <€8CI’) of

100 steps) %l different environments.

The ﬁtness simply corresl:)oncl to the amount omc goocl
“saved’ bﬂ an organism (1.e. the quantitg of food

capturecl in the environment and not “stolen” by the

Preclator) moltipliecl for two.



Average fitness
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Preliminarg results (1)

Food's amount
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Average amount of food "saved" by an organisms at the
end of his total lifespan
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Preliminarg results (IV)

Food's amount
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Average amount of food captured by an organism during
his total lifespan
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Preliminarg results (V)

Number of captures
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Preliminarg results (V1)

Average percentage of successful escaping moves made
by an organism during his lifespan, when the predator is
present
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