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Abstract

We study the swarm oscillator model, a model of a self-organizing system composed of motile

elements with an internal degree of freedom. This system exhibits various types of collective

behavior depending on the four parameters, the system size and the number of elements. In

this study, we investigate the dependence of the collective behavior on the two parameters of

the four. As a result, thirteen kinds of behavior are found, and the phase diagram is obtained.
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d

dt
ψi =

∑

{j|j !=i}

e−|Rji| sin (Ψji + α |Rji|− c1) ,

d

dt
ri = c3

∑

{j|j !=i}

R̂jie
−|Rji| sin (Ψji + α |Rji|− c2) .

ψi (mod 2π) ri

( )

2

Rji := rj − ri R̂ji := Rji/Rji

Ψji = ψj − ψi 4

0 ≤ c1, c2 < 2π, 0 ≤ c3, 0 ≤ α

L N

: c1 c2

c3

α sin

2

[8]
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1: c1-c2 A-M
2- 6 (c1, c2) = (2.5, 3.5), (2.5, 4.5) 2

7 c1 = π/2, 3π/2, c2 = π, c1 − c2 = (2n − 1)π/2 (n = −1, 0, 1, 2)
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c3 = α = 1.0 L × L = 10 ×

10 N = 50 c1 c2

(c1, c2) = (n, m), (n + 0.5, m + 0.5) (n, m )
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2 6 (c1, c2)
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2 cos(c2 − c1) = 0
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