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A Cross-Layer Throughput-Maximization Algorithm for
Cognitive Wireless Ad hoc Networks
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Abstract  Cognitive wireless ad hoc networks are smart networks formed by multiple cognitive
nodes in a distributed and multi-hop fashion. The analysis of network capacity and optimization of
network throughput are key problems in the research field of such networks. In this paper, we
first derive the close-form expression of the upper bound of network capacity for cognitive wire-
less ad hoc networks in the underlay spectrum access mode, and show that this upper bound is
only determined by the spatial distribution of the nodes. Then we present a novel cross-layer op-
timization algorithm for maximizing network throughput, which adopts genetic algorithm (GA)
to achieve the optimal neighbor selection and power allocation. Lastly, numerical simulation is
conducted to verify the proposed scheme, and it is shown that the obtained network throughput

achieves a performance closely approximate to the upper bound of network capacity.
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