Swarm Intelligence And Ant Colony Optimisation
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The workers carry out the various tasks of the colony: foraging, nest maintenance, larvae care, defense, etc. It is by the observation of the foraging behavior of ants that in 1992 Marco Dorigo proposed the Ant colony optimization algorithm, contributing to the metaheuristic studies and to what later will be defined Swarm Intelligence.
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Finally, by combining particle swarm optimization with ant colony optimization, the optimal accounting model is obtained through iteration. Experimental results show that the proposed method has high efficiency and user satisfaction, and achieves a high coefficient of rationality.
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The goal of swarm intelligence isto design intelligent multi-agent systems by taking inspiration from the collective behaviour of social insects such as ants, termites, bees, wasps, and other animal societies such as flocks of birds or schools of fish.
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To name afew swarm intelligence techniques - colonies of ants and termites, schools of fish, flocks of birds, herds of land animals[1, 2]. Among these Ant Colony Optimization (ACO) and Particle Swarm Optimization (PSO) are the most popular optimization problems.
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One variation on this approach is the bees algorithm, which is more analogous to the foraging patterns of the honey bee, another social insect. This agorithm isa member of the ant colony algorithms family, in swarm intelligence methods, and it constitutes some metaheuristic optimizations.
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Ants—swarm intelligence An ant’s life. by Paula Weston. Steve Jurvetson, flickr.com. The behaviour of ants has long fascinated scientists. And why not? These insects have the strength to carry food up to seven times their own body weight, and set up amazingly complex colonies, with social ‘ castes’ in which every member hasarole.
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Swarm Intelligence (SI) can therefore be defined as arelatively new branch of Artificial Intelligence that is used to model the collective behaviour of social swarms in nature, such as ant colonies, honey bees, and bird flocks.
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Airlines have also used ant-based routing in assigning aircraft arrivals to airport gates. An airline system developed by Douglas A. Lawson uses swarm theory, or swarm intelligence—the idea that a colony of ants works better than one alone. Each pilot acts like an ant searching for the best airport gate.
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Desi gning and implementing an ant colony optimization algorithm What is swarm intelligence? Swarm intelligence algorithms are a subset of evolutionary algorithms that were discussed in chapter 5 and are also known as nature-inspired agorithms.
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So, originally inspired, respectively, by certain natural behaviours of swarms of ants, and flocks of birds, the backbone of swarm intelligence research is built mainly upon two families of algorithms: ant colony optimisation, and particle swarm optimisation.

Swarm-Hatethgence—HW

The papers cover theoretical and foundational aspects of computational intelligence and related disciplines with special focus on swarm intelligence and are devoted to behavioral models of social insects and new algorithmic approaches, empirical and theoretical research in swarm intelligence, applications such as ant colony optimization or particle swarm optimization, and theoretical and experimental research in swarm robotics systems.

The Swarm Intelligence Market is segmented on the lines of its model, capability, application and regional. Based on model it covers Ant Colony Optimization (Aco), Particle Swarm Optimization (Pso) and Others. Based on capability it covers Optimization, Routing, Scheduling and Clustering.

Swarm Intelligence and Ant Colony Optimisation EXTRA READING: Swarm Intelligence by Eberhart et al, Morgan Kaufmann. Swarm Intelligence, From Natural to Artificial Systems by Bonabeau, Dorigo, Theraulaz, Oxford University Press. Papers:. A Simplified Recombinant PSO Ant colonies for the traveling salesman problem
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Dorigo M, GambardellaLM, Birattari M, Martinoli A (eds) (2006) Ant colony optimization and swarm intelligence: 5th international workshop, ANTS 2006, Brussels, 4—7 sept 2006, proceedings. Lecture notes in computer science. Springer, Berlin Google Scholar
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Zhang and Feng presented a hybrid framework ( Zhang and Feng, 2009) which combines SVM ( Cortes and Vapnik, 1995) and ant colony clustering for increasing the performance of IDS. Typical SVM techniques when used for clustering in intrusion detection, map the network data as data pointsin a multidimensional space.
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The study of these animalsto create algorithms that mirror their collective intelligence has given birth to a wide catalog of bioinspired algorithms, with Ant Colony Optimization (ACO), Particle Swarm Optimization (PSO) and Bee Colony Optimization among the best known.
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