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Abstract

We present a study of self-organized multi-robot task-allocation, examin-
ing performance under local and centralised communication strategies. The
results extend our current understanding of the effects of communication
by providing evidence that local strategies can improve system performance
over centralised strategies, in terms of total task throughput as well as re-
duced communication overheads. The framework employed is the attractive
field model, a generic model of self-organized division of labour derived from
observations of ant, human and robot social systems. The framework pro-
vides sufficient abstraction to accommodate both communication strategies.
Each of the studies used 16 e-puck robots in a simplified manufacturing envi-
ronment where sensing and communication was realized using camera-based
overhead tracking and centralized communication. In terms of task through-
put, communication overhead and energy efficiency, the experimental results
show that systems with restricted access to information perform better than
systems with free flow of information. This suggests a potential paradigm
shift where, for self-organizing systems, diminishing access to information
renders a system more efficient.
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