ISSN 1000-1239/CN 11-1777/ TP

Journal of Computer Research and Development 44 5  890~897 2007
12 3 3
! 100049
2 100085
3 100049

yangwg(@gucas. ac.cn

Routing Algorithms of the Wireless Sensor Network Based on Dynamic
Programming

Yang Wenguo' 2 Guo Tiande®  and Zhao Tong®
' College of Engineering Graduate University of Chinese Academy of Sciences Beijing 100049
2 [Institute of Policy and Management Chinese Academy of Sciences Beijing 100085

3 College of Mathematics Science Graduate University of Chinese Academy of Sciences Beijing 100049

Abstract Routing problem is one of the most important issues to the wireless sensor network. In sensor
network data is transmitted from source to sink node in a multi-hop mode so dynamic programming
principle lends itself well to design routing algorithms of sensor network. Based on dynamic programming

a hop value of each node that indicates the hop number needed to communicate with the sink is generated by
a node hop number generation algorithm. As the topology of the sensor network is concerned the
difference between the hop values of each node and its neighbor is no more than 2. Then three algorithms

that is minimal hop routing minimal hop with maximal residual energy routing and minimal hop with
minimal cost routing algorithms are presented in this paper which can pick up the paths that meet
different design target between the sink and the source node in wireless sensor network effectively. The
relationship between minimal hop with minimal cost routing and minimal cost routing is studied. A
necessary and sufficient condition that minimal hop with minimal cost routing is also minimal cost routing

are given. Energy consumption analysis shows that the routing algorithms proposed can be energy saving to

a great degree.
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Research Background

Recent advance in wireless communications and microelectronic-mechanical systems have motivated the development of wireless
sensor network which has extensive applications. The feature that distinguishes the sensor networks from the traditional distributed
systems is that sensor networks are very sensitive to the energy. Although different routing algorithms and protocols are designed in
recent years routing problem is still one of the most important issues to the wireless sensor network. In sensor network data is
transmitted from source to sink node in a multi-hop mode so dynamic programming principle lends itself well to design routing
algorithms of sensor network. Based on dynamic programming three algorithms that is minimal hop routing minimal hop with
maximal residual energy routing and minimal hop with minimal cost routing algorithms is presented. The relationship between
minimal hop with minimal cost routing and minimal cost routing is studied and a necessary and sufficient condition are given. Energy
consumption analysis shows that the routing algorithms we proposed can be energy saving to a great degree. This work is supported in
part by the National Natural High Technology Development 863 Program 3T Net of China under grant No.2002AA103061 the
Presidential Foundation of the Graduate University of Chinese Academy of Sciences under grant No. yzjj200503 and the Scientific

Research Startup Foundation of the Graduate University of Chinese Academy of Sciences under grant No. 055101A.
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