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Abstract: In the realistic communication environment, due to the noise, packet conflict, signal attenuation and other factors, information
exchange is generally unreliable among nodes in the wireless sensor networks. Broadcast is a widely-used operation, and building an
energy-efficient broadcast algorithm has important theoretical and application value in improving the performance of wireless sensor
networks. This paper studies the minimum energy broadcast problem of wireless sensor networks with the unreliable communications.
Firstly, it analyzes the minimum energy consumption of communication model between adjacent nodes and presents the optimal
transmission radius that can guarantee the neighbor node to receive packets with probability no less than P". Then, it discusses the
relationship between multi-hop relay strategy and location information of nodes. It finally presents a PSO-based broadcast algorithm with
minimum spanning tree, which can guarantee that all nodes in the network will receive packets with probability no less than P* and

minimize the total energy consumption. The simulation results show that the presented broadcast algorithm can not only guarantee all

« JEETHH: FREA ARILSE(2011101345); 4838 HH TR H (20121A12027)
WO R IR TR) s 2012-02-15; 45 B 18] 2012-09-29, 2013-03-29; & F# I 1A]: 2013-07-09

© PERREERSMROT  httpy/ www. jos. org. cn



1102 Journal of Software #At 3R Vol.25, No.5, May 2014

nodes to receive packets with probability no less than P’, but also consume less energy and have better performance compared with the
improved BIP algorithm.

Key words: wireless sensor network; minimum-energy broadcast; particle swarm optimization; algorithm; unreliable communications
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Fig.1 Reception probability vs. transmission radius ratio (J)
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Fig.3 Transmission radius ratio (0) vs. expected reception probability
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Fig.5 Relationship between minimum energy consumption and nodes’ location
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Table 3 Reception probability of nodes at each iteration
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7 0.004 5 0.073 4 0.994 2
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