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Abstract of Thesis

Developing self-organised swarm systems capable of adapting to environmental changes as well as to dynamic
situations is a complex challenge. An efficient labour division model with the ability to regulate the distribution of

work among swarm robots is an important element of any distributed system of this kind.

This thesis explores novel bio-inspired models into the task allocation and division of labour methods of swarm
robotic systems. Models such as the Adaptive Response Threshold Model (ARTM) and the Hierarchical Discrete
Attractor Selection Model (HDASM) are proposed in order to accomplish task allocation and labour division duties

in a wide variety of situations.

Experiments were carried out in simulation and in real-robot scenarios with the aim of studying the performance
of these new adaptive models. Results presented in this thesis verify that the approaches presented improve on
the adaptability of previous systems. For example, by adjusting and optimising important parameters during
robotic foraging missions. The proposed models, help small swarms of robots to adapt more efficiently to changing

environments, thus increasing their self-sustainability.

Finally, this thesis proposes time-critical foraging scenarios where an increasing number of swarms co-exist and
are able to exchange robot workers. The task allocation processes and the exchange work policies between swarms
were investigated through extensive simulation studies. Results obtained demonstrate that the proposed models
can achieve efficient and adaptive task allocation and labour division even in time- critical foraging missions in

which one or more deployment points are present.
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