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Autonomous Distributed Storage System
in Sink Node Less Wireless Sensor Networks

KonTa OHSHIMA,! E1co OHTSUKA,? KoJ1 TaJMA, T2
OsaMU TAKADA™ and MATSUAKI TERADAT!

In this paper, we describes about autonomous distributed storage system in
sink node less wireless sensor networks. In sensor networks, data loss occurs
by due to failure of the node. In particular, a sink node failure has a signifi-
cant impact for data loss. Therefore, we propose a method to store the data
distributed by the cooperation of sensor nodes. The proposed sensor network
assumes the node equipped with multiple devices, and storing data according
to the kind of devices. In order to suppress the increase of energy consumption
of node, we propose a method about preserving data and transmitting query.

The simulation result showed the effectiveness of the proposed method.

1. 0000

ooooO0o0o0o00oOoooOo0o000o0o0U0ooooooOoO0O0o00ooooOoooo
o0o000o00oooooOo0o0o0oOoUooooooooOoO0ooooooooOOo0ooooog
O00000oo00o0o0oo0ooo0oo0ooooo0oooooooooo0oooo
0000000000 Y?000000000000000000000000D00000
O00oo000oO0o0oOo0oooo0oo0ooooo0o0ooooooooooooo
0000000000000000 SmartDust 000000000000000000
O000000o0o00o0o0o0oOo0oo0ooUooO0o0o0oooooooooooog
004 90000000000000000000000000000000000000
O000ooOooooooooooo

Oo0o0O0OoooooO0 MEMSO Micro Electro Mechanical SystemsO0 000000000
00000000000000000000000000007000000000000
0000000000000 0000O0O000O0U00O00O00UO0DUOOoDUOoOoUoOOO
goboobooobobooboobboobboobbobboboobbbobbobbobo
goobooobobuoooboobg

goooobboooboooboobooboobooboooboobboobbobboo
000000000 0poOoO000000bOOO0O00000oooOOO0O000O
000oo0o0oo00oO0o0bo0oo0o0oo0ooooooooooDooo0oonDo
000000000 oooo0O000000ooooooOO0000o0oooooooo
00000ooo0o000ooo0o00ooo00oooO0o0oooO0o00oooooooooo
O00o0oo0o0oo0oo0oooo0oooooo0oo0oooooooooooo
O00o0o000o0o0oo0o0o0o0oOo0oOo0oo0oOo0oooooooooooooo

f10000000000000000D0O

Institute of Symbiotic Science and Technology, Tokyo University of Agriculture and Technology
f20000000000DO

Graduate School of Engineering, Tokyo University of Agriculture and Technology
t3000o0oooooooooooooono

Systems Development Laboratory, Hitachi, Ltd.

(© 2010 Information Processing Society of Japan



836 O00O0OOO0OO0OO0OOOOOOOCOOOOOOOOOOO

ooooooooooobooooobooobooobooooboobOOoOoboooooooooDoO
000000000000 0000000000000000000®Y00000000
goooboooooooooboooooboooooooobooooooooooooooo
gobooooooboooobooo
gobooboobooooooooboooooobooboOoooobooocOoooooOoOoOoOoooo
gooobooboooooooooboooooboboOoooboooboooooboooOooboOobo
ooo0oooooooU0oUoU0(y)oooUoUoUOooUoLDUoUOoULDUOOoULooooo
gooobooooooooooooooboooobOoboOo0oooobOoboboOooooDbono
gooboooooooooooocoooooboooooooboooobooobOoooobooboo
0000000o0oo0ooO0o0UOoUOoU0o0oO0oOoLDOoUOUOO()Uoooooooo
gbooobooooboobooobooooooooboooooobooOoobobooooooono
gboooboooooboooooboooooboooboooobooooobooooooono
oono
gbooooooboooooboooobooooobooboooobOobOoboobOOobOoboOoDo
goooobooooooobooobooooooooooooobooooooooooboobOoOoo
goooooooooooooooooooooooboooooooboooooDbooDbbo
gooooboooooooooooooobooooooboo0ooooooooooooObOoo
cooooooooooOoboOoOooooooboooooooboboOoOoboOooooboooooo
oooooooooooooooo
ooo20o0oooooooboooboobobobobOOOOOOODODDODODODDOOO300
ocoooooooOooOooooooooboooboboOobOOOObO40000000ODOOOO
gobodooooboooboooosbooooboooboooobodebboOOooOoOon

2. 00OooOaOao

goboobooboobboobl100ob0obO00obO0O0obOOoobOO0OobOOoOoO0bOOObooOon
oobooobooooobooooobooooboooooboOoooooObocOoOooboOooOooon 2
goooobooouoooooooboooooooboOoboooobobooboOoooobooOobooOoobo
goooboooooooobooooooobooooooooOobocboboboooobOoboOoobooobo
gooooboooooooooooocooboOooooobooOooooooooboobOoOooooDon
gooooboooooooooooobooooobooobooboooooooooooooobooo
goooooooooooooooooooobooOoooooooOooooobooooooDooboo

00o0ooooooog Vol 51 No. 3 835-845 (Mar. 2010)

T2 IFFERERI

oY OEHREIC
T8 EER

=N
=

’ @Sensor # Sensor #2 ' Sensor #3‘

01 00000000

Fig.1 Image of proposed sensor network.
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Fig.2 Image of node structure.
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Fig.3 A method of changing GID.
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Fig.4 Image of query flow.
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Fig.5 Query flow of proposed sensor network.
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Table 3 Energy consumption model.
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Table 4 Specifications of simulation.
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Fig. 6 Data collection rate by the number of nodes.

ooobooooobooooooooooooooobobooOooOoooboooDbObooboobo0ooDoo
0000100000000 0040000000 2,500m*050m x50m 00000000
goooooooooooooobooooooobooboooooooobooooooooDbbooo
gooooooooooooooooooobooobob0ooooooooboooooDobDo
gooooboooooooooobooooooobooooooboooboooboooooDobo
0000000000000000000000000000 0015% 000000000
goooooooooooooooooobooboob0ooobobboooooDbbooDbooD
goooobooooooooboooooooboooooooooooooooooon
0000ooO0o00oO0o00boo0ooooooooooooooo GIbOO0OoOOOO
goooobooboooooooooooooOoooobooOobOoooooObooOooooobOobooo
obobooooooooobodoooouooboooooobbooooooobOoooooboa
gooobooboooooooooboooooooooooooboooooob0ooooDooOobooo
goooobooooooooooooooOooobooOOobOoOooobooOobOoooobooDoboo
goooooooooooooobooooooboOoboOoooboboOoboOoooboDbOOooboobo
goooobobooooooobooooooooboooOoooooooooooOooooobooboo
goooo

4.3 0OOOOOO
oobOoosot2o0000boboooooooooobooooboooooonoono e

(© 2010 Information Processing Society of Japan



841 0O00OO0OOOOOOOOOOOOCOOOOOOOOOOO

100

Traditional Method =1
Proposed Method &2

8o f - :

70f R

50 .

0 5 10 15 20 25
Node-down rate(%)
07 0000O0OO0OO0OOOOOOODOOOOOODO1o000
Fig.7 Data collection rate by the node down rate.
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Table 5 Number of transmitted packet by the number of nodes.
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Table 6 Number of transmitted packet by the node down rate.
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Fig.8 Amount of energy consumption by the number of nodes.
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Fig.9 Amount of energy consumption by the node down rate.
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