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ABSTRACT

We consider the problem of estimating the location of a moving target “T” in a 2D plane. We
assume that it is possible for sensors to detect the presence of the target in its vicinity and to
(possibly) measure the distance from/to the target. Given that available energy in sensors is
at a premium, we propose that energy be conserved by (a) requiring that a sensor switch to
an ‘inactive’ modc whenever feasible, and (b) sclecting fewer and adequate number of sensors
that measure distance and communicate with the central tracker. A reduction in the number of
messages communicated can significantly reduce power consumption.

We have proposed protocols for target detection and route activation. This task is particu-
larly challenging given that a route needs to be activated using intermediate sensors that may be
in inactive mode.

Given an adequate spread of sensors, and an ability to aply detect presence or absence of the
target within its vicinity in a timely manner, it is feasible to obtain an approximate trajectory of
a mobile target as a function of time. Alternatively, distance measurements from several such
sensors may be used to estimate the location of the target T at a point of time. Clearly, the latter
approach is expected to track the target more accurately.

The error in estimating location of the target using distance measurements from multiple
sensors is shown to be dependent on two measures viz. proximity of sensors to the target, and
colinearity of sensors. We also proposc a new measure, ideal direction for sclecting a 3" sensor,
given locations of 2 sensors and the location of the target. We propose algorithms to estimate
the track of the target by using distance measurements from sensors selected on the basis of the

above measures. Further, we evaluate all the protocols and algorithms using simulations.
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