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• Collective motion
• Switching between two steady states: Clockwise and 

Anticlockwise
• Noisy/Stochastic process
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Stochastic Differential Equation
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Collective Motion of Self-Propelled Particles: Kinetic Phase Transition in One Dimension. 
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Experimental data

Model Output

N=5 N=30 N=60



Inherent noise can facilitate coherence in collective swarm motion.
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Maini, P.K. and Sumpter, D.J.T.
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Recall the velocity update equation,

absolute value of the mean velocity.



Data time series

Old model time series New model time series



Collective motion and cannibalism in locust migratory bands.
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Summary

• Locust behaviour can be effectively 
represented with a self-propelled particle 
model. 

• Increased individual randomness when 
unaligned help the swarm stay together.

• Cannibalism – dangerous to fall out of 
line as sides are vulnerable.
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