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VII. CONCLUSION

Scale and density of deployment, environmental uncertainties, and
constraints in energy, memory, bandwidth, and computing resources
pose serious challenges to the developers of WSNs. Issues of the node
deployment, localization, energy-aware clustering, and data aggrega-
tion are often formulated as optimization problems. Most analytical
methods suffer from slow or lack of convergence to the final solu-
tions. This calls for fast optimization algorithms that produce quality
solutions utilizing less resources. PSO has been a popular technique
used to solve optimization problems in WSNs due to its simplicity,
high quality of solution, fast convergence, and insignificant compu-
tational burden. However, iterative nature of PSO can prohibit its
use for high-speed real-time applications, especially if optimization

needs to be carried out frequently. PSO requires large amounts of
memory, which may limit its implementation to resource-rich base
stations. Literature has abundant successful WSN applications that
exploit advantages of PSO. Data aggregation needs frequent dis-
tributed optimization and fast solutions. Thus, PSO moderately suits
it. Static deployment, localization, and clustering are the problems
solved just once on a base station; thus, PSO highly suits them. Fu-
ture research on PSO in WSN applications is likely to focus on the
following.

1) Transformation of existing simulations into real-world applica-
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