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Abstract The main objective of wireless sensor network design is to fulfill the task of prolonging
network lifetime. The network topology, which is the important foundation of upper layer protocols,
serves as the supportive groundwork for achieving this goal. In order to design a topology control
algorithm that conforms to the lifetime requirement of wireless sensor networks, the defects of
previous algorithms are firstly explored. There are some defects such as deployment restriction, low
reliability or poor rationality found in these algorithms. Then a WSN cluster model is constructed and
analyzed theoretically according to the requirement of clustering, which ultimately turns to a
clustering and cluster-head electing problem with approximate optimizing objectives. A heuristic
topology control algorithm of cluster (HTCC) is proposed as a solution to the above problem. HTCC
is composed of two methods: cluster constructing (CC) method and cluster-head electing (CHE)
method. The clusters can be partitioned by the CC method, and the cluster-heads can be selected by
the CHE method. The performance of the algorithm is analyzed and validated through experiments.
The result indicates that the network topology of clusters with proper size has the characteristics of
low energy consumption and high robustness, effectively prolonging the lifetime of the whole

network.
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Fig. 1 Relation between cluster size and cluster area.
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WSN is quite different from the Internet or traditional MANET. The design of traditional wireless networks focuses on
high quality of service and high efficiency of bandwidth use. However, the primary object of WSN is to maximize network
lifetime because WSN can’t get enough and steady battery supply. The WSN topology serves as the supportive groundwork and
some representative topology control algorithms have been proposed and proven very useful in prolonging the lifetime. But the
algorithms have some defects, such as deployment restriction, low reliability or poor rationality. In order to prolong WSN
lifetime, the total energy consumption must be minimized as much as possible. The total energy consumption is mainly
composed of listening consumption and communication consumption. Therefore, the two kinds of energy consumption should be
balanced in the phase of WSN working. A heuristic topology control algorithm of cluster HTCC is proposed, and the WSN
robustness problem is also taken into account. The experiment results suggest HTCC can get clusters with proper size, and

prolong the lifetime effectively.



