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Adaptive Range Aggregation Index Method for Efficient Spatial
Range Query in Ubiquitous Sensor Networks
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Abstract

In this paper, an adaptive range aggregation spatial index method is proposed for spatial
range query in ubiquitous sensor networks. As the ubiquitous sensor networks are the new
information—oriented paradigm, many energy efficient spatial range query methods in
ubiquitous sensor networks environment are studied vigorously. In sensor networks, users
can monitor environment scalar data such as temperature and humidity during user defined
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time and spatial ranges. In order to execute spatial range query efficiently, rectangle based
index methods are proposed, such as SPIX. But they define the return path as the opposite
of its guery transmit path. However, the sensor nodes in queried ranges are closed to each
other, they can’t aggregate the sensed value in a queried range because their query
transmission paths are different. As a result, the previous methods waste energy
unnecessarily to aggregate sensing data out of the queried range. In this paper, an adaptive
aggregation index method is proposed that can aggregate values in a user defined range
adaptively by using its neighbor information. It is shown that sensor power is saved
efficiently by using the proposed method over the performance evaluation.
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Procedure SeicParentN(sensornode v)
begin
: | distance = MaxDistance
. [for v.neighbor_list
disNB = getDistance(neighbor, BS)
if disNB<distance
distance = disNB
NodeiD = veighbor.NodelD
endif
endfor
7: {return NodelD
end
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Procedure SelcReturnN(sensornode v, query Q)
begin

1:]if v.PID in Q. MBR
2:| | return v.PID

endif
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end
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