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Termini railway station, Rome
Evening roosting time, November 2004
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What are the rules governing coordination and collect




the microscopic mechanisms determining flocking pattern formation and
coordinated collective motion are local and simple and do not depend
dramatically on the complex nature of the individuals
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* Onset of collective motion for small noise, even in 2D (Mermin-Wagner does NOT hold)
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» Navier-Stokes like equations for the coarse-grained velocity

Toner & Tu, PRL 1995

. Non trivial RG fixed point
Convective relevant :>
non-linear terms

Exact exponents in D=2

Effective long-range interactions
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e Complex phase diagram
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¢ Discontinuous first order transitions




Stereoscopic Photography Stereometry

2 D images * image elaboration
@ e birds recognition
* stereoscopic matching

3D coordinates * epipolar post-calibration
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e Alignement

4 with precision ~ 0.001 rad
There are 5 external angles to be fixed » 1 with precision ~ 0.0005 rad

e Calibration

There are the internal parameters to be calibrated (or postcalibrated)

e Temporization

5fps @ 16m/s :  birds travel 3.2 m between two consecutive shots
2 interlaced cameras ———> 10 fps 1.6 m



e Bird recognition

Contrast filters, segmentation algorithms
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Planar structure !



A more complex flock
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e Static reconstruction of individual flocks

e Statistics —p correlation functions, shape, heterogeneity

* Dynamics —p trajectory reconstruction, diffusion, convection

Comparison with models
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