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Fig. 2. Minimum graphs of two different structure.
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Abstract

For wireless sensor networks, with energy constrained, topology optimization can reduce energy consumption and
improve the structure of communication link. Based on the minimum rigid graph, a new topology optimization algorithm
is presented in this paper, by considering the weights of communication links in graph and the generated algebraic
properties of rigid graph. The proposed algorithm not only ensures the communication link is shorter which can prolong
the network life cycle, but also keeps the graph structure more stable, which means that the network has good robustness.
It is shown that communication link obtained by the proposed algorithm is shorter than that obtained by the related
existing algorithms. As a result, the proposed algorithm has good network connectivity and structure stability. At the
same time the trace of the generated rigid matrix is very big so that the proposed algorithm has excellent algebraic

rigidity properties of a network.

Keywords: wireless sensor network, topology optimization, minimally rigid graph, algebra property
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