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Abstract : This paper aims to demonstrate how various algorithms can be implemented within swarms of autonomous robots
to provide continuous inspection within underground pipeline networks. Current methods of fault detection within pipes are
costly, time consuming and inefficient. As such, solutions tend toward a more reactive approach, repairing faults, as opposed to
proactively seeking leaks and blockages. The paper presents an efficient inspection method, showing that autonomous swarm
robotics is a viable way of monitoring underground infrastructure. Tailored adaptations of various Vehicle Routing Problems
(VRP) and path-planning algorithms provide a customised inspection procedure for complicated networks of underground
pipes. The performance of multiple algorithms is compared to determine their effectiveness and feasibility. Notable inspirations
come from ant colonies and <em>stigmergy</em>, graph theory, the k-Chinese Postman Problem ( -CPP) and traffic theory.
Unlike most swarm behaviours which rely on fast communication between agents, underground pipe networks are a highly
challenging communication environment with extremely limited communication ranges. This is due to the extreme variability in
the pipe conditions and relatively high attenuation of acoustic and radio waves with which robots would usually communicate.
This paper illustrates how to optimise the inspection process and how to increase the frequency with which the robots pass
each other, without compromising the routes they are able to take to cover the whole network.
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