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Optimization Strategy of Lifetime for Bottleneck Zone in
Wireless Sensor Networks Based on Network Coding
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Abstract  Because of a heavy data load, the bottleneck zone, which surround the sink node in
wireless sensor networks, is prone to the energy-hole problem, thus limiting the lifetime of the
whole wireless sensor networks. This paper presented an optimization strategy based on network
coding(OSNC), which let some data packets take network coding in part of nodes in bottleneck
zone and then transmit them to sink node. This strategy decreases the number of data transmission,
and also reduces energy consumption. This paper also calculates the probability that the node
buffer is full, and analyses the impact of this probability for network lifetime. In addition, this
paper also analyses energy consumption in bottleneck zone under this strategy. computes upper
bound of lifetime for bottleneck zone. In accordance with theoretical analysis and numerical
simulation, OSNC is lower energy consumption than the traditional strategy without network
coding about 20%, and it improves the network lifetime nearly 20% ; meanwhile, the OSNC

algorithm has strong applicability, closer to the actual wireless sensor networks.
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coding is very suitable for the nodes in bottleneck zone.

This paper aims to discuss how to reduce network’s energy
consumption so as to prolong the network life time. Let some
data packets take network coding in part of nodes in bottleneck
zone and then transmit them to sink node, reducing energy
consumption. This paper also analyses energy consumption
in bottleneck zone under this strategy, computed upper
bound of lifetime for bottleneck zone. In addition, we also
computed the probability that the node buffer is full, which
have a significant impact on network lifetime.
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