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M.A. Thesis:

Optimization of Wireless Sensor Networks with SOM
Neural Network and Genetic Algorithms
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Today, in wireless sensor networks, cluster-based routing protocols, by dividing
neighboring nodes into distinct clusters and choosing local clusters to combine and send
information of each cluster to the base station, and attempting to balance energy by
network nodes, have the best efficiency in terms of increasing Lifespan and maintain
network coverage in comparison to other routing methods.However, all the clustering
protocols presented so far have only considered the geographical proximity (neighborhood)
as the cluster formation parameter.In this research, a new focused energy-based clustering
protocol is presented using the neural network of the self-organizing map for wireless
sensor networks that can cluster network nodes based on the energy level and node
coordinates.Using a certain number of high-energy nodes in the network and applying them
as the weight of the neurons in the self-organizing map, this protocol captures the closest
nodes of the gluttony to energetic nodes. So that clusters do not necessarily form adjacent
nodes, and in fact, based on two parameters of the energy level and the neighborhoods, the
clusters of balanced energy will be formed.In addition, a new cost function has been
proposed to decide on the selection of cluster nodes, which attempts to combine different
criteria for selecting on the basis of their importance. The superior performance of this
protocol has been proven in terms of increasing network lifetime and maintaining better
network coverage compared to previous protocols such as LEACH, as well as the effect of
the proposed cost function on its efficiency (by simulation)..



