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Algorithms for scheduling ring topology, TDMA-based sensor networks

Wireless sensor networks perform tasks by cooperation of dozens or even hundreds of sensors. Most applications use multi-hop, ad-hoc networks, where the main challenge is low energy consumption and long network lifetime. For this purpose sensors have small duty cycle, e.g. based on TDMA, where sensors sleep most of the time and wake up only when it is necessary. Guaranteed delivery time is a further requirement for the network (e.g. in case of an alarm event, information must reach the center in less than 5 seconds).
Communication networks can form multiple types of topology (mesh, tree, ring). The most usable topology depends on the application. In this work, ring topology was used, which is successfully used in security systems.
Scheduling of TDMA networks can be handled by graph algorithms. In ring topology-based networks, the main goal is to find the ring (Hamiltonian-cycle, fault-tolerant Hamiltonian-cycle) on the connectivity graph. These operations are NP-complete, therefore the aim of this work is to develop fully- or semi-automatic methods using heuristics.
After the overview of the literature, we propose a method for scheduling fault-tolerant ring topology networks, and also define the b-Hamiltonian-cycle. For searching b-Hamiltonian-cycles, which are necessary for scheduling the network, we suggest new algorithms using heuristics, based on the spatial topology of the network. The proposed algorithms were tested, evaluated, and compared with the existing algorithms on several examples.



