Huddle-behavior simulation of emperor penguins
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Huddle behavior Our model 3. Experiment: realistic scenario

e choose stochastically penguin for motion in direction of most nearest and
next-but-next nearest neighbors

e checking free space stochastically

e if occupied push stochastically

1. Each individual penguin is marked with color, can proceed one step in
one of 8 directions

2. Choice of direction of next step given by maxim of sum of neighbors
(count number of two adjacent directions) — reason for attraction

3. If place is occupied, (a) do nothing (b) push this individual if he can step

with rule 1. run: attraction of initially stochastic distribution of 708 penguins
(D. Zitterbart) Different experiments: nearest, next nearest neighbors, choice of direction at 100, 200, 500, 800, 1300 for 10 steps no NN due to panic
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e Penguins live 907 of life in huddles snapshots of time evolution, initriwaIIy circle clqster

e Exchange of positions in huddles by collective motion ' . g NG 2. run: initial circular huddle of 708 penguins
_ L Ak ;- ra s N at 10, 210 and 610 for 10 steps no NN due to panic
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2. What laws are obeyed by individuals to cause collective motion* e no stable cluster, no attraction _ — — —— .

3. Dynamical model as simple as possible able to draw conclusions? e need to see next but next nearest neighbors g K g ‘3? . %i %‘; ; ' %ﬁj . g %ﬂ, g&‘;
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Possible other scenario: no action if place already occupied, results into: e huddle remains stable, mixing
Time evolution e circle remains circle, no collective motion e if panic and no NN visible, explosive motion and mixing

e need pushing and attraction

Snapshots of huddle (D. Zitterbart 2014) Resul
esults

2. Experiment: if occupied push away |
e One time step corresponds to one Monte Carlo sweep (n? steps)

(a) Chose among directions with maximal next neighbors starting from left e Angle and radius average over penguin positions at each time step

(not stochastically chosen)
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e Angular velocity in dependence on huddle number
(b) Chose among directions with maximal next neighbors stochastically,

but pushed penguin checked free space starting from left to right 04
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(c) Chose among directions with maximal next neighbors stochastically, if Number

occupied, push once in stochastic direction
Cellular automates
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Theoretical world of objects obeying simple rules | - Ryl T e R | < r:ﬁ_f Oy ke @

known examples: Langton’s ant on black/white checkerboard e : B

two rules: PaFESEWS L e Y e w T T .-

e arriving white field, turn it black, rotate yourself 90° clockwise and go stochastically distributed, added artificially a rotation off-set to right Summary

one field ahead _ o S
o _ _ _ _ _ e attraction of initially stochastic distribution
e arriving black field turn it white, rotate anticlockwise and go one step
1. Penguins move in direction of maximal number of neighbors:
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