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Abstract This paper first gives an analysis of data aggregation and data compression based on energy
consumption of sensor nodes after which an approach is proposed to construct an aggregation tree in the
case of non-perfect aggregation since GIT considers only the case of perfect aggregation and it does not
work well if the aggregation is non-perfect. An assessment scheme that can get the information of hops
from the aggregation point to the sink and the hops from the aggregation point to the source node is used to
construct such an aggregation tree. Moreover the energy consumption of the aggregation is also
considered. This scheme can be used when perfect aggregation cannot be performed. In this paper an
approach to reduce the cost of reinforcement is also proposed in which the reinforcement work is done by
the source nodes themselves not by the sink node. Simulation result shows that this approach can save
more energy than GIT when the aggregation ratio is small. This result also provides a theoretical limit of
aggregation to tell when GIT will lose its superiority and thus gives a direction to choose among the
aggregation algorithms. Another result shows that the further the sources are away from the sink the less
reinforcement messages are needed. Finally a guidance to tell when to use the ECA energy consumption

assessment scheme is given.
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Research Background

Power consumption is a very important issue in wireless sensor network. A lot of work has been done to diminish the network
energy dissipation. Such work includes data compression data aggregation sleep scheduling etc. The work of data aggregation
results in the shift from address-centric routing schemes to data-centric ones. In this paper further work in data aggregation is done
to give great improvement. One part of the work is to construct an aggregation tree in the case of non-perfect aggregation. It is based
on the fact that GIT considers only the case of perfect aggregation and it does not work well if the aggregation is non-perfect. The
other part of the work is to reduce the cost of reinforcement which gets the reinforcement work done by the source nodes themselves
not by the sink node. The work in this paper is supported by the National Natural Science Foundation of China 60573128 and the
Ph. D. Programs Foundation of Ministry of Education of China 20060183043



