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Energy-Efficient Division Protocol for Mobile Sink Groups in
Wireless Sensor Network
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ABSTRACT

Communications for mobile sink groups such as rescue teams or platoons bring about a new challenging issue for handling mobility
in wireless sensor networks. To do this, many studies have been proposed to support mobile sink groups. When closely looking at mobile
sink groups, they can be divided into (multiple) small groups according to the property of applications. For example, a platoon can be divided
into multiple squads to carry out its mission in the battle field. However, the previous studies cannot efficiently support the division of mobile
sink groups because they do not address three challenging issues engendered by the mobile sink group division. The first issue is to select
a leader sink for a new small mobile sink group. The efficient data delivery from a source to small mobile sink groups is the second issue.
Last, the third issue is to share data between leader sinks of small mobile sink groups. Thus, this paper proposes a routing protocol to
efficiently support the division of mobhile sink groups by solving the three challenging issues. For the first issue, the proposed protocol selects
a leader sink of a new small mobile sink group which provide a minimum summation of the distance between the new leader sink and
the previous leader sink and the distance from the new leader sink to all of its member sinks. For the efficient data delivery from a source
to small mobile sink groups in the second issue, the proposed protocol determines the path to minimize the data dissemination distance from
source to small mobile sink group by calculating with the location information of both the source and the leader sinks. With regard to the
third issue, the proposed protocol exploits member sinks located among leader sinks to provide efficient data sharing among leaders sinks
by considering the location information of member sinks. Simulation results verified that the proposed protocol is superior to the previous
protocol in terms of the energy consumption.

Keywords : Wireless Sensor Networks, Mobile Sink Groups, Mobility, Group Division, Energy-Efficiency
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Leader Sink

<EMSG>
(a) (b)
Fig. 1. Division of an Existing Mobile Sink Group (EMSG):
(a) EMSG before division and (b) the generation of a
New Mobile Sink Group (NMSG) and the selection of
its leader sinks after division
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Fig. 2. Data Dissemination from a Source to Leader Sinks:
(a) in the case that EMSG is closer to the source than
NMSG, (b) in the case that NMGS is closer to the
source than EMSG, and (c) in the case that both
EMSG and NMSG are far from the source
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Fig. 3. Efficient Data Sharing Between Leader Sinks: (a) data sharing without using any member, (b) data sharing with
using a member sink of EMSG, (c¢) data sharing with a member sink of EMSG and a member sink of NMSG,
and (d) data sharing with a member sink of NMSG
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