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Abstract: Wireless Sensor Networks(WSNs) consist a set of sensor nodes whose primary task is to
sense and relay the data to sink. Sensor nodes are powered by a battery, and most of the energy is
consumed for the relay of the data. The closer the nodes are from the sink, the more the data will be
relayed, and the faster the energy will be consumed, which results in energy-hole problem. The
introduction of a mobile sink for collecting the data from the nodes can avoid the energy—hole problem.
Particle Swarm Optimization—-based Rendezvous Point Selection(PSO-RPS) is proposed, which considers
the data delivery delay and traffic rate constraints of sensor nodes for rendezvous point selection, and finds
an optimal number of rendezvous points by particle swarm optimization. On this basis, the delay—efficient
trajectory of mobile sink for data collection is built. Simulation results show that the proposed PSO-RPS
algorithm can effectively control the path length and reduce the time delay of data collection.
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for(i =1toz)do
Y, «— UseEquation (1) to generate random positions

V; «— UseEquation( 2) togenerate random velocity
Y

p,best

if fitness( Y pey )= fitness(Y, pey ) then
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end if
end for

23 RIFMEMEENENR

# 1 TESH
Tablel Simulation parameters
parameters values
deployment area/m? 200%200
initial energy of sensor nodes/J 2
number of sensor nodes 100-500
transmission range/m 75-100
data packet generation rate/s™ 0-10
data packet size/byte 512
control packet size/byte 10
speed of MS/(m/s) 2
simulation time/s 1800
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sets the global optimal
solution

the position and velocity of each particle are updated
with the positions of local and global solutions

|s the number of
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Y
get the optimal
location

Fig.1 Execution process of PSO-RPS algorithm
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Fig.2 Number of RPs versus number of sensor nodes Fig.3 Number of RPs versus transmission range
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Fig.4 Trajectory length versus transmission range
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