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Outline

1 Definitions
} Standard Swarm Intelligence Algorithms

Particle Swarm Optimisation
Canonical PSO

Ant Colony Optimisation
Ant Systems
} Example Applications
Function Optimisation
Travelling Salesman Problem
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Properties of Swarm Intelligence Systems

1 Decentralised control.

} Self organisation / Emergent behaviour.
Often breaks 1 f sufficient (

1 Stigmergy
Use of environment to communicate e.g. pheromone markers.
} Localised communication.
1 Massively parallel.
} Redundancy.
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Particle Swarm Optimisation (PSO)

} Based on the swarming (flocking) behaviour of birds.
+ Population based global optimisation technique.

+ Vector based.

Direction
>

Particle

EberhartR. C. and Kennedy, A.new optimizer using particle swarm
theory. Proceedings of the Sixth International Sympobiigmoorachine

and Human Sciendagoya, Japan. pp-39, 1995
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PSO for Function Optimisation

Search Space
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PSO for Function Optimisation
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PSO Software Demo
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Intensification versus diversification

} How do PSO algorithms control intensification and

diversification?
} Local Neighbourhood Pressure

High - - - - None
} Global Neighbourhood Pressure

High - - - - None
1 Particle Momentum

High - - - - None
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Ant Colony Optimisation (ACO)

+ Family of algorithms:
Ant Systems (AS)
Ant Colony Systems
MaxMin Ant Systems
Rankbased AS
Populationbased ACO

The double bridge experiment is the cornerstone of ACO

M. Dorigo, Optimization, Learning and Natural Algorithms, PhD thesis
Politecnicodi Milano, Italy, 1992.
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