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Abstract  Monitoring constraint violation of aggregation result is very useful for detecting abnormal
events, which happen in the monitored region. Due to battery energy getting exhausted, sensor node
becomes invalid and gets out of use, hence investigating into energy efficient monitoring algorithms
for constraint violation plays a significant role in the area of sensor networks. Previous works
research on the heuristic schemes for the design of local filters, which bring about higher commu-
nication consumption and ignore the effect of measurement error and noise on the sensed data.
Due to the above reasons, this paper presents an investigation into the problem of optimal filters
for minimizing communication cost. Firstly, this paper presents a model for communication over-
head and provides a formal description for the problem of optimal filters. Secondly, based on the
random walk in one dimension, the probability of filter failure is derived. According to the method of
Lagrange Multiplier, a mathematical approach for calculating optimal filters is provided. And
then an approximation algorithm with low computation cost for computing optimal filters is
proposed, and the ratio bound of this algorithm is analyzed. The theoretical analysis and performance

evaluation demonstrate the accuracy and effectiveness of the proposed algorithm.
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Background

Wireless Sensor Networks ( WSNs) attract more and
more attention and have been widely applied in many areas.
Detecting abnormal events in a monitored area is one of the
fundamental applications in WSNs. Accidents and property
damage can be avoided if accurate alarms are informed on
time. The threshold based constraint violation monitoring
method is the most popular one to detect abnormal events. In
these threshold based constraint violation monitoring strategies,
a predefined threshold is given and an alarm is triggered when
the aggregation result of sensor readings in a monitored area
exceeds this threshold. Previous research works focus on
heuristic schemes for the design of local filters. However,
most of these strategies bring about higher communication
overhead and ignore the effect of measurement error and
noise on the sensed data. Due to battery energy getting
exhausted, sensor node becomes invalid and gets out of use,
thus researching on energy efficient monitoring algorithms
plays a significant role in the area of sensor networks.

In this paper, we investigate into the problem of optimal
filters for minimizing communication cost. Firstly, a formal
description for the problem of optimal filters is given. Based on

the method of Lagrange Multiplier, a mathematical approach
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for calculating optimal filters is provided. And then we propose
an approximation algorithm with low computation cost for com-
puting optimal filters, and the ratio bound of this approximation
algorithm is analyzed. The theoretical analysis and performance
evaluation demonstrate the effectiveness of our algorithm.
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