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A Proposal of Simplex Data Collection Method
in Wireless Sensor Networks with Multiple Sinks

ATsusHI TANAKATL*L and ToMoyUukl YasHiRoL

A sensor network is expected to use in various fields, since it can collect the
physical or environmental conditions observed inside the specific area with low
cost. The first subject to realize sensor network system is the battery lifetime of
each sensor. The reduce of wireless communications for data collection is effec-
tive to enhance the lifetime, because these energy consumptions are relatively
large. In a sensor network, special node called “sink” manages the network
and collects the data observed by each sensor by using wireless multihop com-
munication. Therefore, the node adjacent to the sink relays many of the data

and thus the battery of the node exhaust faster. This causes serious problem
for the sensor network since the observed data can not reach to the sink node.
To solve the problem, some methods to prolong the network lifetime by using
multiple sink are proposed. In these methods, the number of nodes which can
relay data to the sinks increases and the routes to the sinks are distributed. In
this paper, we propose a method to prolong the network lifetime by performing
a new request which is co-executed with data collection using multiple sinks to
reduce the communication traffic. By the co-execution of requests and collec-
tion, the battery consumption of the node adjacent to the sink can be reduced.
‘We evaluate the proposed method by simulations and show that the proposed
method prolongs the network lifetime compared with conventional method.
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Fig.1 Data collection on NS method.
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Fig.2 Sink position.
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Fig.3 Data collection on proposed method.
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Fig.4 Simulation topology.
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Fig. 13 Data arrival rate on grid topology (sink A’-B’).

00000000oooNSOOOOoOOoOoOoOoooooooooooooo

4.4.2 O000O0OO0OOOOOOOOO

000000000000 00000000000U0D0D A-BOOOOOOOOO 12
O0A-B’O00000000 130000000000000000000000000
00000000000000NSODOOOODOOOO0O0O0O0O0000000O0

4.4.3 OD0O0OO0OO0OOOOO0OOOOOOOO

0o0000oooO00oo000oo000ooO00o0O000 A-BOOOOOO 140
gooooooobooooooooooooboooooooboooooooooooooo
gboboobooooboooooboooobooooboooobOooboobOoOoboobo
00000000 0oo00o00o0o0o0o0ooo0oo0oo NSOOOoOoOoooooooo
goboooooooo

44.4 0O0O0ODOOCOOOCO

g20000000000000000DOO00ODOOODODOOOUDOOODOOO

gooobooboooooooooooobooooobooboooooooooobooboOooooDooboo
0000400000000 000O0O0O0OOOOOOOOO

0000000000 000000oooO0o0oOoOoooONSOOOOoOoOo 30000
Ooo0O0O00000000000000oooOoOoO0ODOOONSOODOOOO0OooOOO0O

(© 2009 Information Processing Society of Japan



837 O0O0OO0OOOOO0OCOOOO0OOOOOOOOOOOOOOOOOOO

100

80

60

40

‘‘‘‘‘‘‘‘

data arrival ratio(%)

20

0

0 1000 2000 3000

time(minutes)
014 00000O000O0OO00OO00OO0O0O0OO0 A-BO
Fig. 14 Data arrival rate on random topology (sink A-B).
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