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M odeling and simulating the foraghg syssem n multi-source
groups with random disturbances

L IU Bai-long, ZHANG Ru-bo, SH | Chang-ting
(College of Camputer Science and Technology, Harbin Engineering University, Harbin 150001, China)

Abstract: Svam intelligence (SI) isartificial intelligence based on observable collective behavior of decentralized,
<lf-organized systans, othewise known as fcial animals, and is gaining more attention fran resarchers Sl s
tans are typically made up of a population of smple agents interacting locally with one another and with their envi-
rorment The agents followv very smple rules, and although there is no centralized control structure dictating how
individual agents should behave, local interactions betveen such agents lead to the energence of caomplex global be-
havior Specially, the foraging behavior of ant colonies have be vieved as a probtypical example of hov complex
group behavior can arise from smple individual behaviors In order © study the feature of self-organization in Sl,
first amacroscopic serial parametric model for flock foragingwas established, inwhich the richness and distribution
of food urceswere considered aswell as the stochastic effects of a noisy enviorment Numerical lutionswere
given for systematic modelswith wo food ources These shawed that, in an envimmmentwith great noise, the opti-
mal lution may not be found and a second-best lution may instead be reached Smulationson the Starlogo plat-
fom showed a power lav relationship betveen the number of ants and completion time aswell as the flux of forag-
ers Thework presented here may mprove the understanding of <elf-organization and svam intelligence It can al-
9 be used o design more efficient, adgptive, and reliable intelligent systans
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Fig 1 Control structure of svam foraging system
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Fig 2 Sketch of different trailswith different sources
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