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Abstract In the realm of wireless networks, cooperative beamforming is viewed as a promising means
of enhancing the range of data transmission between clustered sensors and a target node. Previous
research studies have assumed that each sensor has an isotropic radiation pattern, whereas we
investigated a scenario where it utilizes an arbitrarily-headed directional beam. Our simulations revealed
that it not only reduces power concentration towards the target node but also introduces elevated
sidelobes. Recognizing that sidelobes can be exploited for signal interference like jamming, we developed
a node selection algorithm that replaces misaligned directional beams with isotropic radiation patterns.
The divide-and-conquer technique was implemented to search for the optimal node combination, and
a threshold power was established to prevent the target power from diminishing during the optimization
process.
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Fig. 1. CB over sensor nodes with (a) isotropic
radiation or (b) directional radiation. (c)
Concept illustration of the directional
beam.
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Table 1. Ratio of the directional beams not aligned
to the target node.
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Algorithm 1: The proposed node selection algorithm.
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