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Abstract: The advance technology for sensor networks has enabled Location-based Services (LBS), and

many applications have been developed. Since real-world data especially generated by distributed measure-

ment infrastructures such as sensor networks tends to be incomplete and imprecise, it is not suitable to

present it to users or applications. To improve availability of real-world data, it is needed to apply statistical

or probabilistic models that can provide robust interpretation of the data. In this paper, we define a new

abstraction layer, called Model Representation Layer, that allows us to manage real-world data by using

statistical representation. And then, we design the structured P2P network that efficiently manages sensing

data in environment consisting of many sensors arranged in a large area. Furthermore, we introduce the link

structure to use statistical method for the P2P network where data was maintained. Through our prototype

implementation that manages temperature data in Japan, we confirmed its effectiveness.
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Fig. 1 Structure of Model Representation Layer.
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Fig. 2 Gaussian Distribution and Its Decond Degree Differen-

tiation.
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Fig. 3 Approximated Curve Connected with Second Degree

Differentiation Value of 0.1 or above.
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Fig. 4 Hierarchical Structure of Interpolatable Link.
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Fig. 5 Interpolatable Link Construction Algorithm.
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Fig. 6 Dataset for Evaluation.
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Fig. 7 Number of Nodes and Extracted Nodes in Each Level.
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Fig. 8 Threshold d and Extracted Nodes in Each Level.
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Fig. 9 Error of Interpolated Data in Each Level.
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Fig. 10 Level and Error of mean square.
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Fig. 11 One Dimensional Data in Level 0.
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Fig. 12 Interpolated Data in Level 1.
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Fig. 13 Interpolated Data in Level 3.
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