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Abstract. In wireless sensor network each sensor node collects data re-
lated to some unknown parameters, corrupted by independent Gaussian
noise. Then the objective is to estimate the parameter from the data
collected across the network in distributed manner. The distributed es-
timation algorithm should be energy efficient, provides high estimation
accuracy, and is fast in convergence. But the conventional distributed
algorithm involves significant communication overhead and is also not
robust to the impulsive noise which is common in wireless sensor network
environment. Consequently these algorithms defeat the basic purpose of
wireless sensor network. This paper studies the problem of robust adap-
tive estimation in impulsive noise environment using robust cost function
like Wilcoxon norm and Huber cost function. Further in order to reduce
the amount of communication overhead, block distributed LMS is incor-
porated.
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1 Introduction

In wireless sensor networks(WSN) the tiny sensor nodes are employed to collect
data over a geographical area for the applications like precision agriculture, dis-
aster relief management, and military applications. In these applications, each
node with its computational power is able to send data to a subset of the net-
work nodes, and tries to estimate the parameter of interest |1, [2]. Therefore,
there is a great deal of effort in devising algorithms that are able to improve the
estimate of the parameters of interest in every node with information exchange
between nodes [3]. More precisely, in mathematical terms, each node optimizes
a cost function that depends on all information in the network. The main chal-
lenges in optimizing such functions are that no node has direct access to all
information, and the network topology can change over time (due to link fail-
ures, position changes, and/or reachability problems). The presence of impulsive
noise or outliers i.e. when data is contaminated with non-Gaussian noise de-
grades the performance of the network. The conventional estimation algorithms,
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which is based on least mean squared error as the cost function, is not robust to
impulsive noise. Thus there is a need to develop robust estimation algorithm in
a distributed scenario to alleviate the effect of outliers.

Recently the concept of distributed adaptive incremental algorithms has been
developed in the literature [3-5] to increase the energy efficiency of sensor net-
work. One of such schemes is incremental cooperative technique which provides
a truly global solution in estimating unknown parameters in WSN. But it is a
fact that the gradient based incremental algorithm is not robust to impulsive
type of noise. To make the algorithm robust for impulsive noise, here a new
class of distributed algorithm based on Wilcoxon norm and Hubber’s function
is introduced.

This paper presents the robust distributed block incremental LMS algorithms
in presence of the contaminated Gaussian impulsive noise. With the help of sim-
ulation we can show that the robustness of proposed algorithm over the conven-
tional incremental LMS. The proposed algorithm needs same computation and
communication resources as required in case of incremental LMS. The remark-
able achievement of the proposed algorithm is that a node performs L(block size)
times lesser communications compared to conventional sequential distributed
LMS algorithms.
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