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Cells Bees Birds 

  
 Self-Organization,  
 Emergence,                        
 Non-linear systems,  
 Distributive computing on networks 
 Collective intelligence, 
 From  individual  to  collective  intelligence ? 

 
 
 
 
 

Motivation 



Motivation: Collective Intelligence 

  Using the notion of  MASSLESS Materiel Photon:     

A. Einstein (about 1900) introduces the revolutionary energy 
equation   E=mc²  (proved by Max Planck 18 years later) 

  Converse case is also interesting i.e. MATERIELESS Masses!  

(M. Zahri) introduces 2007  the mass-dependent energy 
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WHAT is MATERIELESS Masses:  
Feeling in general : love, Nervosity … 
1. How can be measured  so what is the measure   m     m(dx) 
2. How are two individuals x and y distanced    d(x,y)  
3. We have to find corresponding metric space 
  



N=300 Particles 



Moreover Smale and Cucker (2007) define the concept  
Mathematic of Emergence   



Abstract: When does opinion formation within an interacting group lead to 
consensus, polarization or fragmentation? The article investigates various 
models for the dynamics of continuous opinions by analytical methods as 
well as by computer simulations. 



Birnir‘s ODEs: The position 

of the fish is  expressed in 

polar coordinates  r  and θ 

Abstract: In this paper, we study simulations of the schooling and swarming 

behavior of a mathematical model for the motion of pelagic fish. We use a 

derivative of a discrete model of interacting particles originated by Vicsek  et al. … 
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Related and present works  
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FMS: Local and global energy map 
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FMS: Moves of Point Mass 
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FMS: Example of moves 
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FMS: ε-Move: Definition 
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Interpretation  

Each agent a of the collection m is permanently looking 
for positions  minimizing its local energy 



FMS: Convergence theorem   
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FMS: Simulation, Euclidean  
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FMS: Simulation, Circular   
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CMS: Energy function  
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CMS: Intensity function, Example 

M. ZAHRI 

Example: 
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CMS: Continuous energy function 
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CMS: Condensing sequence   
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CMS: Effectively condensing 
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CMS: Convergence theorem 
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CMS: Simulation, real Line 
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CMS: Simulation, real plane  

Two dimensional density function of a condensing sequence of measures 
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CMS: Simulation, Segregation 
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Prohibition of collisions  leads to segregation 



Danke 
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