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Abstract Recent research has found that management of node duty circles termed sensor scheduling is
able to save significant energy and prolong the lifetime of sensor networks. Sensor scheduling schemes could
be categorized into two types in terms of scheduling features round-based scheduling scheme and subset-
based scheduling scheme respectively. Compared with round-based scheduling scheme subset-based
scheduling scheme is an effective solution because it is only carried out once after deployment. When sensor
nodes are randomly deployed to a target region existing subset-based scheduling algorithms can not
guarantee that any subset of sensor nodes is uniformly distributed over the target region. Motivated by these
reasons firstly a maximum similarity distribution model is set up and an approximation algorithm the
subset-based coverage-preserving distributed scheduling algorithm is proposed. The algorithm is robust to
clock asynchrony of nodes in different clusters hence it is applicable to large-scale sensor networks for
which precise time synchronization is very hard. In addition the analytical results for the theoretical upper
bound of average coverage rate are presented while nodes are randomly distributed over the target region.
The experimental simulations demonstrate that this algorithm has the ability that sensor nodes in each

subset are rather uniformly distributed over the target area and available coverage rate approaches the

upper bound.
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Let X denote a node in working state
X . Broadcast IM

X . Wait _Receive Pls

n = size of Pls

ID; = Pl; . ID segment
Sort _Asending | ID; — X|
X . subset =1

For i=2 i<n+1 i++
If index_list of |ID; — X| <K +1

[ID, - X|

AMGN . subset = index_list of | ID; — X
X .Send AMGN to ID;
Else
AMDT . delaytime = t, X Distance
X .Send AMDT to ID;
End for
X . State = Sleep

Fig. 3 Procedure block.
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Research Background

Sensor nodes have very limited energy supply due to their extremely small dimension and it is in general impossible to recharge
or replace the batteries of sensor nodes. How to utilize the limited energy of nodes and prolong the lifetime of sensor network become
a paramount concern under the condition of meeting service requirements. Recent research has found that management of node duty
circles termed sensor scheduling is able to save significant energy and prolong the network lifetime. Sensor scheduling schemes could
be categorized into two types in terms of scheduling features round-based scheduling scheme and subset-based scheduling scheme
respectively. Compared with round-based scheduling scheme subset-based scheduling scheme is an effective solution because it is only
carried out once after deployment. However existing group-based scheduling algorithms can not guarantee that any subset of sensor
nodes is uniformly distributed over the target area. A scenario in which nodes are dense in some sub-regions of the target area incurs
communication collision and data redundancy while the opposite scenario in which nodes are sparse in other sub-regions induces that
the sub-area area isn’ t detected effectively. Motivated by these reasons firstly we set up the mathematic model of maximum
similarity distribution and then propose an approximation algorithm the subset-based coverage-preserving distributed scheduling
algorithm. The algorithm is robust to clock asynchrony of nodes in different clusters hence it is applicable to large-scale sensor
networks for which precise time synchronization is very hard. In addition this paper presents the theoretical upper bound for average
coverage rate while nodes are randomly distributed over the target region. The analytical results and experimental simulation
demonstrate that this algorithm has the ability that sensor nodes in each subset are rather uniformly distributed over the target area
and available coverage rate approaches the upper bound. This work is supported partly by the National High-Tech Research and
Development Plan of China under grant No. 2006AA01Z227 the Natural Science Foundation of Hunan Province under grant No.
06]J20049 and the Scientific Research Fund of Hunan Provincial Education Department under grant No. 06B047.



