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Adjustable lifetime-prolonging structure for topology
control in heterogeneous wireless sensor network

LI Xiao-hong, GE Jing-qiao, ZHANG Da-fang

(College of Information Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: The problem of topology control in a network of heterogeneous wireless devices with different maximum
transmission ranges was considered. For most topology control structures, the energy model adopted is quite unrealistic,
in which the reception energy is commonly neglected. Moreover, most existing approaches to topology control were
mainly considered to preserve energy-efficient paths in the resulting topology structures which may not allow network to
realize maximum potential lifetime. An adjustable lifetime-prolonging structure for heterogeneous wireless sensor net-
work (ALPH) to control topology was presented. Different from the prior work, based on the more realistic energy model,
preserving all the maximal lifetime paths in the resulting topology structures was considered. Properties of ALPH by
proof or simulation shows: the topologies derived under ALPH preserve the network connectivity and bi-directionality; it
preserves all maximal lifetime paths between any pair of nodes under different RF modules; it enables each node to adjust
the topology independently between DRNG and the MaxPower graph via parameter Py, and allows nodes to have different
path loss exponents; compared with previous work of DRNG, DGG, EYG and the MaxPower graph based on the real de-
vice’s parameters, it can effectively prolong network lifetime.
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6) endif
7) end for
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RS suR

9) for each edge (u,v) in the order do
10) if (u,v)e E(T,) and (v,u)e E(T,)

1) E(T)=E(T)+(vu)

12) return 7,
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< duy,v)>d(ua,vy)
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&& max {id(u),id(v1)} > max {id(uy),id(v»)})

or (d(ui,vi)=d(uz,v2)

&& max{id(u,),id(v1)} = max{id(u),id(v>)}

&& min{id(u,),id(vy)} > min{id(u,),id(v,)})
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