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Abstract In the traditional single-sink sensor network query dissemination and data collection are based
on a fixed infrastructure. This infrastructure has some disadvantages such as consuming energy of the
nodes on the key path too quickly the singleness of routing algorithm the invalidation of the sink node

etc. To solve these problems the research of multi-sink sensor networks is deployed. The system
architecture of the multi-sink sensor network is proposed and a topology discovering and maintaining policy
is provided. the system architecture includes task manager proxy nodes sink nodes and common nodes.
Then a routing algorithm based on minimum energy consumption is provided. Because the minimum energy
consumption routing algorithm consumes energy of the nodes on the key path too quickly an energy level-
based routing algorithm is put forward. The energy level-based routing algorithm will choose the path
which has the highest energy level to deliver sample data to the sink nodes. The analysis shows that the
minimum energy consumption routing algorithm adapts for data collection of sudden events and the energy
level-based routing algorithm adapts for continuous query. Experiment results show that the energy level-
based routing algorithm can keep the balance of energy consumption in the sensor network which can

prolong the lifetime of the network.
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Table 1 Symbol of Parameters and Default Value Sink
1
Parameter Signal Value 3 Sink
Common Nodes N 2500
Sink Nodes n 4 Sink Sink
Monitor Area m X m 100 % 100
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Research Background

In the traditional single-sink sensor network query dissemination and data collection are based on a fixed infrastructure. This
infrastructure has some disadvantages such as consuming energy of the nodes on the key path too quickly the singleness of routing
algorithm and the invalidation of the sink node ezc. To solve these problems we deploy the research of multi-sink sensor networks.
In this paper we firstly propose the system architecture of multi-sink sensor network and provide topology discovering and
maintaining policy. Then we provide a routing algorithm based on minimum energy consumption. With the analysis of the
disadvantage of minimum energy consumption routing algorithm we put forward an energy level-based routing algorithm.
Experiment results show that the latter can keep the balance of energy consumption in the sensor network which can prolong the
lifetime of the network. We plan to improve the robustness of sensor networks using redundant information. Our future works also
include data aggregation and query processing in multi-sink sensor networks. This work is supported by the National Natural Science
Foundation grant No. 60603046 60673138  the Key Program of Scientific Technical Research of Ministry of Education grant
No. 106006  and the Program for New Century Excellent Talents in Universities.



