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Preface

A university campus, if it holds no intellectual activities or possesses no ac-
ademic atmosphere, no matter how physically beautiful or modern it is, it would
be spiritually desolate and barren. In fact, the earliest historical European uni-
versities started from academic learning. The relationship between a university and
the academic learning cannot just be interpreted literally, but more importantly,
it should be set on the ideas and academic learning which are the so — called
sources of the energy and vitality of all universities.

Zhongnan University of Economics and Law is a high education institution
which enjoys rich academic atmosphere. Having the academic germs seeded by
such great masters as Fanwenlan, Jiwenfu, Panzinian and Mazhemin, genera-
tions of scholars and students in this university have been sharing the favorable
academic atmosphere and making their own contributions to it, especially during
the past fifty — five years. As a result, at the beginning of the new century when a
new historical new page is turned over with the combination of Zhongnan Univer-
sity of Finance and Economics and Zhongnan University of Politics and Law, the
newly established university has set its developing strategy as “Making the Uni-
versity Prosperous with Academic Learning; Strengthening the University with
Scientific Research” , which is not only a historical inheritance of more than fifty
years of academic culture and tradition, but also a strategic decision which is to
lift our university onto a higher developing stage in the 21st century.

Our ultimate goal is to make the university prosperous and strong, even
through our struggling process, in a greater sense. We tend to unify the destina-
tion and the process as to combine the pursuing process of our magnificent goal
with the practical struggling process. The youth’s Academic Library of Zhongnan

University of Economics and Law, funded by the university, is one of our specif-
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Abstract

A wireless sensor network usually consists of tens to thousands of nodes that
communicate through wireless channels for information sharing and cooperative
processing. After the initial deployment, sensor nodes are responsible for self-or-
ganizing an appropriate network infrastructure, often with multi-hop connections
between nodes. The sensors start collecting information about the monitoring envi-
ronment and finally the gathered results from the across WSNs can be shipped to
the sink node. However, since sensor nodes are usually powered by batteries, ef-
ficient use of the limited amount of the available energy is a critical
concern. Moreover, the memory, the capability of procesor and the transmission
range are also limited. Routing mechanism of networking layer has decided the
‘way that the gathering information transmitts in the entrie network and the simple-
ness, robustness and load balancing become the important metrics of high per-
formance network. There is a highly redundant data in WSNs, and data aggrega-
tion can reduce the amount of data transmission, thereby ultimately decreasing
energy consmuption. In this dissertatoin, we mainly study the data aggregation
and routing and the energy consumpiton runs through all the paper for the purpose
of extending the lifetime of the network. We develop in the dissertation as follows :

1. we analysis the nodes’ energy consumption distribution of WSNs, which lays
the theoritic basis of the whole dissertaion research on the energy conservation. Then
we introduce OSI layers and point out that cross-layer optimization is the right way we
must take because performance optimization in a layer has neglected the fact that a
performce metric is mutual dependent between the layers. We also discuss the typical
routing protocol algorithm as a result of higy application relevance.

2. We obtain the energy gain through data aggregation, but it results in end-
to-end delay. We compare the following performance of the algorithms, such as

LEACH, PEGASIS, Tributaries and Deltas, Synopsis Diffusion and Sweep.
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3. We design and implement a tree-based routing algorithm that allows a user
to gather aggregated information from individual sensor node’ s readings in a
large-scale sensor network setting. Obviously, the nodes near the roots of the tree-
structures, which are called “hot spots”, will quickly deplete the sensor nodes’
energy and dramatically shorten the network lifetime. Hence, we have implemented
the split-tree mechanism for the purpose of prolonging the operational lifetime of
the nodes, by means of splitting and pushing inwards the root of the tree that can
be used concurrently providing the same spatial coverage for a given query-region,
however, yielding better energy consumption than a single tree. The experimental
results also demonstrate our designed mechanism can significantly prolong the sen-
sor network lifetime, especially for the application of the continuous query.

4. Based on the SPT and MST structure, we point out performing data aggre-
gation has also an energy cost comparable to that of wireless communication, es-
pecially for intensive applications with heavy data flow (including streamingme-
dia, video surveillance, and image-based tracking) . But very few previous papers
have explored the tradeoffs between computation and communication for data ag-
gregation. Therefore, we study the problem of constructing a data aggregation tree
spanning a set of source nodes, and determining the flow from each source node
to the sink, with the goal of minimizing the sum of both computation and commu-
nication energy costs over all nodes in the tree by means of network model, the
optimal flow model and entropy model.

5. Finally, we present a novel load-balancing mechanism of k-multipath rou-
ting algorithm that allows a given source node send samples of data to a given sink
node in a large scale sensor networks. We study two different ways to use the mul-
tiple paths. In one method, called multipath routing 1, we choose a path random-
ly from the multiple paths with the same probability. The other method, called
multipath routing 2, is to choose a path with a probability inversely proportional
to the length of the path. The simulation results reveal that our multipath routing
approach does not surprisingly perform better than the shortest path routing.

Key words: Wireless Sensor Network, data aggregation, multipath rou-

ting, load balancing, lifetime
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