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Abstract The Relay node placement problem is one of the most important requirements for many wireless
sensor networks because the lifetime of sensor networks is closely related with the placement of relay nodes
which receive sensed data from sensor nodes and forward them to the base station. Relay node placement
problem has focused at minimization of dissipated total energy of the sensor nodes in whole networks.
However, minimum total energy causes the unbalance of consumed energy in sensor nodes due to different
distances between relay nodes and sensor nodes. This paper proposes the concept of energy balance ratio and
finds the locations of relay nodes using objective functions which maximize the energy balance ratio.
Maximizing this ratio results in maximizing the network lifetime by minimizing the energy consumption of
large-scale sensor networks. However, finding a solution to relay node placement problem is NP-hard and it is
very difficult to get exact solutions. Therefore, we get approximate solutions to EBR-RNP problem which
considers both energy balance ratio and relay node placement using constraint programming.
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