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Fig. 8. Target tracking with EKF and SOI-EKF yield almost identical esti-
Fig. 7. Variation of estimates and predicted estimates for the SOI-Kimates. The scheduling algorithm works in cycles of duraficslots. At the be-
KF, and ( = 2)-KF. For the given parameters we waht < 0:5 so that ginning of the cycle, we schedule the serSorclosest to the estimagg(njn
trfM (T ;njn)] andtr[ M (T ;njn  1)] are not very different, but for 1), nextthe second closest and so on until we complete the clcte 4 slots,
theseT values the SOI-KF incurs a minimal variance penalty (= 0:1, T =1s,L =2km,K =100, =3:4; =02m=s, =1).
=0:2, =land =1).

incurs a negligible performance penalty since we can see that
for

A. Target Tracking With SOI-EKF

Target tracking based on distance-only measurements is a
typical problem in bandwidth-constrained distributed estima-
tion with WSNs (see, e.g., [1] and [8]) for which a variation
of the SOI-KF appears to be particularly attractive. Consider
sensors randomly and uniformly deployed in a square region of

meters and suppose that sensor positions are

kn—?—\}f‘vg' WSN is deployed to track the position Fig. 9. Standard deviation of the estimates in Fig. 8 are in the orderfif510
m for bothblters.
of a target, whose state model accounts for
and the velocity , but not for the
acceleration that is modelled as a random quantity. Under thes@imicking an EKF approach, we linearize (64) in a neigh-
assumptions, we obtain the state equation [12] borhood of to obtain
(65)
where and is
an explicit function of , and
The approximate model in (68)65) is of the form (9) and
(63) we can apply the SOI-KF outlined in Algorithms 2-A and 2-B
to track the targéd position . This procedure amounts to
the implementation of an extended SOI-(E)KF which is a low
where is the sampling period and the random vectatommunication cost version of the EKF.
is zero-mean white Gaussian, i.e., The results of simulating this setup are depicted in Figs. 8

. The sensors gather information about thelind 9, where we see that the SOI-KF succeeds in tracking the
distance to the target by measuring the received power otagget with distance error for the position estimates of less than

pilot signal following the path-loss model: 10 m. Similar conclusions can be obtained from Fig. 10 that
depicts the error in therst coordinate com-
(64) pared with the curves for the SOI-KF and the
KF. As expected, the SOI-KF error matches the KF error with
with a constant, denoting the distance both of them within the corresponding curves.
between the target and , and the observation noise with While this accuracy is just a result of the spgecparameters of

distribution . the experiment, the important point here is that the clairvoyant






