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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 measurement infrastructures tends to be incomplete and imprecise, it is not suitable to
present it to users or applications. In this work, we define a new abstraction layer, called Model
Representation Layer, that allows us to manage real-world data by using statistical representation. Then,
we design the structured P2P network that efficiently manages sensing data in environment consisting of
manK 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, the proposed link structure allows us to obtain appropriate and accurate data.
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Algorithm: Link Construction

Inputs:
N;: ID=i DFHEM/ —F
k: 2L ~v
RTNix: ID=i D/ —FILBIF 5L k ORR#E
Ad: L EWftioRis
Functions:
sendQuery(Node): FIBUCIRE I N/ — P ofliz BT 5,
makeTable(Routing Table, Level): L ICHEEL VDLV
DR (50 % <N
ifExist(Node, Level): i€/ — Ficfjwéaby, Zo/—F
BHEEL AV EEN T2 0HET 5.
addRoute(Routing Table, Direction, Node):
RMROBESNLAMI) —FO7 FLAZERT 5.
sendAddRouteReq(To, Level, Direction, Node):
HBEINI ) — FIcN LIBBEANOBMERZXET 5.
1 k< 0,d=Ad
2 loop
3 V;_; « sendQuery(lookup left on RTy; )
4 Vit1 < sendQuery(lookup right on RTy; i)
5 a; « slope with Nij, Vi1 and Viq1
6 if a; > d then
7 makeTable(RTNi, k+1)
8

jei+1
9 while j < N¢ai do
10 if ifExist (Nj, k + 1) then
11 addRoute (RTni,x+1, Tight, Nj)
12 sendAddRouteReq (Nj, k + 1, left, N;)
13 break while
14 end if
15 it++
16 end while
17 jei—-1
18 while j > Npeaqa do
19 if ifExist (Nj, k + 1) then
20 addRoute (RTni,k+1, left, Nj)
21 sendAddRouteReq (Nj, k+1, right, N;)
22 break while
23 end if
24 j——
25 end while
26 else
27 break loop
28 end if
29 d«d+ Ad
30 k++
31 end loop
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