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Efficient Data Gathering
for Hierarchical Sensor Networks

Yasue KisHiNo, ™! Yasusar SAKURAL ! Kos1 KamEr, 2
TAKUYA MAEKAWA,™! YUTAKA YANAGISAWAT!
and TAKESHI OKADOME'

In this paper we propose an efficient data gathering method using hierarchi-
cal tree topology in high-density sensor network. The proposed method gathers
sensor data using Singular Value Decomposition (SVD) for each cluster, by tak-
ing advantage of periodicity and correlation among sensor data. It can reduce
the amount of data on wireless communication and error, and achieve efficient
data gathering. Our experimental result shows hierarchical network topology
and data gathering by SVD can reduce the amount of data and error when the
level of network topology is high.
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Fig.1 An example of hierarchical sensor network.
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Compute average (d;) and variance (s;) of {z¢41,- -, Te+1};
for j=1tol

a;j = (445 — d;)/sq; // Normalization
pi = ai\:f;
a;=p;V';
e=[A-A|%
if e < € then

Send p;, a;, and s;;
else

Compute SVD of A = USV'T;

P =Ux;

A =P x V'

¢ = ||A— A

if ¢/ > e then

Send p;, a;, and s;;
else
V=V // Update base sequences.

17. Send 15/1'7 @i, s;, and V;
19. end if
20. end if
21. it
22. ifi == ctheni=1;
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Fig.3 Online processing algorithm.
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Fig.4 An example of local pattern updating (the original sequence is outdoor temperature data).
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Fig.5 Data compression by hierarchical SVD (binary tree topology, ¢ = 4, d = 0.5, h = 3).
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e =A™ — A®|2,
if e > € then
Compute SVD of A" = UM n()v(W)T,
p/(h) = g,
A =P v T
¢ = A% — RO,
if ¢/ < e then
V() = v/(h) ph) = p/(h); // Update base sequences.
Send V(h);
end if
end if
Send W) computed by Equation(14)
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Fig.6 Hierarchical online processing algorithm.
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