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Abstract The nodel optimization of wireless sensor networks can improve network performance. A cross-layer optimi-
zation method was proposed, which is based on energy consumption characteristics and the relationship between date
transmission reliability and energy consumption. It can not only balance energy consumption, improve network lifetime,
but also ensure data transmission reliability between nodes of wireless sensor networks under additive white Gaussian
noise. First, from mathematics, we strictly gave the conditions of optimization method of optimal nodal number N* ,
nodal placement d* and nodal transmission structure p* under minimum total energy consumption. Then, for the fact
that nodal energy consumption is higher for nodes which are near the sink and nodes which are far from the sink have
remaining energy,and date transmission reliability is directly proportional to energy consumption, we conducted a cross-
layer optimization strategy. For node which is near to sink, we reduced its reliability to energy consumption and in-
creased network lifetime. For node which is far from sink, we improved its reliability to make full use of its remaining
energy,so that network energy consumption is balanced and network lifetime is improved. In the end, the theoretical a-
nalysis and experimental results show that our optimal design can improve the network lifetime by 10%~90% , network
utility by 20% and guarantee desire level of reliability.
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Abstract We first presented a network coding based model for multisource multicast,in which the theory of back-pres-
sure plays an important role in flow scheduling. Then we proposed a heuristic algorithm MulSrc which is compatible for
802. 11 DCF MAC. It is especially well-suited for applications with low-loss, low-latency constraints. The use of net-

work coding transparently implements both localized loss recovery and path diversity with low overhead. Simulation re-

sults show that our protocol outperforms the same kind protocol CodeCast and MMForests with multiflows.
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