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Abstract: Mobile sink node properly used in
routing protocols can improve network
performance. Thus we investigate location-
based routing protocols. The latter strategy
can be further classified into backbone-
based and rendezvous-based routing
protocols. We first describe the main
principles of the two location-based routing
protocols with sink  mobility support
respectively. Then we analyze their
advantages and disadvantages.
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I. Introduction

In a typical wireless sensor network (WSN),
sensor nodes are usually powered with
limited batteries which may cause hot spot
problem by unbalanced energy
consumption. Network lifetime is subject to
those hot spot sensors near sink nodes.
Especially in a static WSN, sensor nodes
close to the sink node will have more traffic
to forward and they tend to deplete their
energy much quickly than other sensors
which are far away from sink [1-3].

To alleviate the hot spot problem, adopting
sink mobility technology is an effective
way. As the movement of sink node,
peripheral neighbor node is also changing,
and energy consumption can get balanced
among sensor nodes. Besides, the whole
network energy consumption can get
reduced with relatively shorter transmission

distance between sensor and sink, if sink
mobility pattern is well designed.

The main contributions in this paper are as
follows. We investigate location-based
routing protocols. The latter strategy can be
further classified into backbone-based and
rendezvous-based routing protocols. We
first describe the main principles of the two
location-based routing protocols with sink
mobility support respectively. Then we
analyze their advantages and disadvantages.

Il. Sink Mobility Pattern
Most existing work is related to the data
dissemination applications [4-6], where sink
will employ one of the following three
mobility patterns, namely random mobility,
predictable  mobility, and controlled
mobility. The first sink mobility pattern is
called random mobility which is easy to
implement.  When sink node moves
randomly, it is not necessary to acquire the
network information like sensor residual
energy to determine the next sink sojourn
position. The movement trajectory of mobile
sink node is also random since the sojourn
positions are randomly decided. The second
sink mobility pattern is called predictable
mobility. In sensor networks where moving
path is predictable, sink nodes can carry the
moving trajectory information as they move
around. By exploiting predictable sink
mobility technology, mobile sink nodes can
be installed on some periodically moving
vehicles such as public buses which usually
move along some pre-determined fixed
paths. The last sink mobility pattern is called



controlled mobility. In sensor networks
where moving path is controllable, sink
sojourn positions can be determined based
on network information like sensor residual
energy and distance. The sink moving
pattern can then adapt to various network
conditions very well.

I11. Location-based Routing Strategies
Supporting Sink Mobility

A) Backbone-based routing protocols:

To offer data dissemination with low energy
consumption, dynamic directed backbone
(DDB) protocol [7] is built ontop of the low
energy self-organization scheme. A non-
directed backbone is built by localized self-
organization scheme. The initiate message
of sink nodes can be sent through this
backbone to all sensor nodes. In self-
organized backbone construction process,
only a set of sensor nodes will be chosen to
send neighboring information. These sensors
are defined as leader nodes which are
interconnected by gateways. When a sensor
joins in the network, it will decide whether
to be a leader node or not based on local
organization. In the process of dynamic
directed backbone construction, a query
message will be injected into the network
once a sink node arrives. The query message
will be translated by sensor nodes which
capture it. Corresponding information
propagation will be guided by the self-
organized backbone. A mobile routing
algorithm with registering (MRAR) in
cluster-based architecture [8] is proposed to
minimize the energy consumption while
maintain certain network lifetime. Each
sensor needs to establish a neighbor
information table in order to hold the
information about geographical address and
the status of energy supply. Nodes with
higher energy will be chosen as cluster
heads. After completing the formation of

clusters, sink node will move around in the
to those calculated
random waypoints, and send out messages.

network according

Comparison of the above backbone-based
routing protocols with mobile sink support is
summarized in Table 1.

Table 1. Comparison of the two backbone-
based routing protocols

Protoc | Structu | Characte | Limitation
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nearby
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one mobile
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nodes is proposed to offer good network
scalability. In LBDD, the whole sensor
network is divided into two equal parts by a
vertical line. Sensor nodes within the
boundaries of this vertical line are defined as
inline-nodes. The core part of this protocol
is the concept of a rendezvous region which
decouples data dissemination operation.
Therein, the vertical line acts as the
rendezvous region, and it is located at the
center of the sensing field.

An overview and comparison of the above
routing protocols with mobile sink support is

B) Rende zvous-based Routing Protocols:

A geographic hash table (GHT) system is
described for data-centric storage in [9].
GHT protocol can be easily adopted in
WSNs using mobile sink nodes, even though
it is not specially designed for mobile
networks. In GHT, hashing of a key into
geographic coordinates is the critical step.
The selection of an appropriate sensor node
or home node storing the key-value pair is
central to building GHT. Stored data will be
replicated locally to ensure persistence when
a sensor node fails. However if there is a
clustered failure, localized replication is of
little use. A two-tier data dissemination
protocol (TTDD) [10] using multiple sink
nodes is proposed to provide network
scalable. A grid infrastructure is adopted and
only the sensors located in the grid points
need to acquire forwarding information.
Each source node will proactively construct
a grid structure, and chooses itself as the
start crossing point of the gird. Data
notification is sent to the four adjacent
crossing points until reaching the next
sensor node closest to the crossing point by
greedy geographical forwarding. Queries
from sink nodes can be propagated along the
grid until reaching the source node. A line-
based data dissemination (LBDD) protocol
[11] supporting unpredictable mobile sink

summarized in Table 2.

Table 2. Comparison of the three
rendezvous-based routing protocols.
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IV. Conclusion
Sink mobility technology as an effective
method to improve sensor network
performance has drawn much research
attention recently. Based on different sink
mobility patterns and routing algorithms,
various location-based routing strategies
with mobile sink support can be applied to
collect interested data from source nodes for
WSNSs. In this paper, the backbone-based
and rendezvous-based routing strategy has

been surveyed, and some comparisons are
provided. If routing strategies are carefully
designed in align with proper routing
algorithms. Mobile sink node properly used
in routing protocols can provide better
network performance.
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