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Abstract

One of the major challenges in wireless sensor networks is how to
transfer information from nodes within the network to the base station
and choose the best possible route to transmit this information.
Choosing the best route can be affected based on various factors such
as energy consumption, response speed and latency, data transfer
accuracy, and so on. Our goal is to choose the best route in terms of
energy consumption. in this paper, an optimal method using tools such
as multi-objective particle swarm optimization algorithm, environment
segmentation, and node location search is presented to increase energy
efficiency. In the proposed method, a binary particle swarm
optimization algorithm is used to locate the nodes distributed in the
wireless sensor networks and uses the positioning error and computation
time during the simulations as a performance criterion. In the proposed
method to meet the different needs of the users regarding the QoS
network, a multi-constrained QoS routing model is launched and the fit
function is constructed by converting the QoS constraints to the penalty
function. We also introduced the ideas of natural selection and GA
mutation for PSO to improve the performance of the PSO algorithm,
which led to a greater variety of particles. The results show that the
proposed method can solve the CAB examples very effectively and
efficiently and provide better computational results than the PSO. The
simulation results showed that in the proposed method the
computational time required for locating decreased by 59.8% and the
locating error increased by 3.2%. By reducing the computational time
for locating, the energy saving and lifetime of the wireless sensor
network could be increased. It should be noted, however, that the
success rate of the algorithm also increased by about 36% to 54% in
algorithms with similar structures.
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