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Abstract-In this paper1, We provide a mechanism for the
problem of localization in resource constrained sensor networks
by extending the principles of In-Range technique using a
mobile beacon. The main advantage of this mechanism is that,
it inherits all the advantages of In-Range technique, eliminates
the need to deploy beacons in the sensor network and satisfy
the requirements of localization algorithms for sensor networks.
Location awareness of sensor nodes plays a critical role in most
of the sensor network applications. Our mechanism assumes
only a basic communication capability of sensor nodes and
does not require any additional infrastructure. We employ
a single mobile beacon equipped with a GPS receiver for
localization. Each broadcast position of the mobile beacon acts
as a stationary beacon at that point (known as a virtual beacon)
thereby eliminating the need to deploy GPS equipped beacons in
the sensor network. The motion of the mobile beacon localizes
some of the sensor nodes, which in turn aid in localization
of their neighbors using the iterative In-Range technique.
Simulation results are presented to evaluate the performance of
the proposed mechanism. An implementation on sensor network
of MICA2 motes is used to evaluate the functionality of the
proposed algorithm.

Index Terms- Wireless Sensor Networks, Localization, Mobile
Beacon, In-Range Localization.

I. INTRODUCTION
Location service is a basic service of many emerging

applications in sensor networks. Most of the applications
of sensor networks assume that the sensor nodes know
their position. However such information can neither be
pre-configured in sensors owing to their ad hoc and possibly
random deployment nor can it be centrally disseminated
because of absence of a centralized coordinator. Thus it is
imperative that sensors infer their locations autonomously
using a low cost infrastructure.

A process that enables the nodes of the sensor network to
compute their locations is referred to as Localization. One
method to determine the location of a node is through manual
configuration. However, this is unlikely to be feasible for any
large-scale deployment. Another method is Global Positioning
System (GPS), which solves the problem of localization in
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outdoor environments for PC-class nodes. However, due to
cost, it is not desirable to have a GPS receiver on each sensor
node.

In past several years, a number of location discovery
schemes have been proposed to eliminate the need of having
a GPS receiver on every sensor node. Most of these schemes
share a common feature: they use some special nodes called
beacon2 nodes (they are also called anchors or reference
points), which already know their absolute locations via GPS
or manual configuration, other sensors discover their locations
based on the information provided by these beacon nodes.

In general, any beacon based positioning system consists of
two components: one is the reference points (beacons), whose
coordinates are known; the other is the ranging technique
used to measure the distance between reference points and
nodes. Most of the traditional ranging methods are based
on Received Signal Strength (RSSI), Time of Arrival (TOA)
Time Difference Of Arrival (TDOA), Angle of Arrival (AOA)
etc. RSSI is usually very unpredictable since the received
signal power is a complex function of the propagation
environment. Hence, radios in sensor nodes will need to be
well calibrated otherwise sensor nodes may exhibit significant
variation in power to distance mapping. The mapping of
power to distance varies unpredictably with time in a given
environment, so it is not a practical solution for ranging. TOA
using acoustic ranging will require an additional ultrasound
source. TOA and RSSI are affected by measurement
as well as non-line of sight errors. TDOA is not very
practical for a distributed implementation. AOA sensing will
require either an antenna array or several ultrasound receivers.

Although overall cost of beacon-based location discovery
schemes is significantly less compared to having a GPS
receiver on every sensor node, the cost for each beacon is
still expensive. The density of the anchors depends on the
characteristics and probably the budget of the network since
GPS is a costly solution. However, to have a more robust
and accurate positioning system, the number of beacon nodes

2A node in the sensor network that knows its location is termed as a beacon
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