AgentBasedVodelling
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Introduction:Weakemergence

« La cellule vivante ne contient rien que
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Mac andMic Jim
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Threeemergentphenomena
1) Atraffic jam

Mac Jim

Mic Jim
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2) Theantsshortestpath

Mic Jim

Mac Jim
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3) Associativenemoriesin neural networks
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Still interesting guestions:

The phenomenon emerges but<«OR WHO 7?3
Again and again the gbserver» problem
Who is Mac Jim with respect Mic Jim ?

CanMic Jim perfectly predict what is seen by Mac Jim 7
A Yes Is the answer of reductionism.

Who says the truth ?
Butthen g KI 1 Qa8 (UKS f STAUAYI O



Cellularautomata the perfectlllustratlon of
Weakemergence
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Swarmrobotics weak? strong ?

Swarm-bot
passing a gap
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~ Needfor observer emancipation

Weak Emergence Strong Emergence
=epistemic = ontological

= gap impossible to analytically fill = really there

= in the eyes of the human observer

= this new semantic domain simplifies .dzd £t SGQa adl &

analysis, understanding, communication

A But everything happens downstairs» !!!! Engineeringnight help
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Engineering Strongbut not spontaneous
bottom-up emergence

A A car is more than the sum of its parts
A A computer too
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SUgSSY SYIAYSSNAY 3
watchmaker of biology

A Physics describes collective phenomeniom: proximate
cause

A The engineer describes the functiche ultimate cause
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Thethree neededingredientsthat biologyprovidesfor
a collective system tbe stronglyemergent
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Fig. 2. The three needed ingredients for a collectivengmenon to be qualified
emergent.



A Sociology= weakemergence
A Surprise of thavhole with respect to the parts

A In contrastto statisticsthat bringsback the
macro to the micro

A Needto resortto computer simulations
A[ S Gof@sidertwo verycelebratedexamples



1) DirkHelbingc Sociologue a Zurich
Foules sentimentales !

Aidatl 1
lgﬁ t 1l

Un obstacle placé devant I'évacuation
facilite paradoxalement I'écoulement
en cas de panique




2) Thomas Schelling asdgregation

A Thomas Schellingxperiment
A Howweakracismcreatesstrongsegregation



