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Energy Minimization with Inter—session Network Coding in Lifetime
Constrained Wireless Networks
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and Telecommunications, Nanjing 210003 , China)

Abstract ;. The energy minimization for wireless networks with inter—session network coding was researched in this paper. The energy con-
sumption of a lifetime constrained network is often limited by the available lifetime of network nodes. Multicast flows with the same desti-
nation nodes constitute a commodity and network coding can be employed among different flows in the same commodity. The problem of
energy minimization is first formulated ,and then transformed into a linear programming problem. In light of Lagrangian dual, the primary
optimization problem can be converted into a dual problem,which can be solved by utilizing sub—gradient method. The dual problem is
decomposed into two sub—problems. One is energy minimization with lifetime constrained at each node, and the other is routing and
scheduling under the flow conservation and physical rates constraints. Simulation results illustrate that the energy consumption of wireless
networks with inter—session network coding is lower than that of intra—session network coding,and the energy consumption of wireless
networks with intra—session is no more than that of traditional routing.
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