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Optimum Layout for Sensors in Water Distribution Networks through Ant
Colony Algorithm: A Dual Use Vision

S. M. Miri Khambi' A. Afshar’

(Received Dec. 10, 2011  Accepted Nov. 10, 2012)

Abstract

The accidental or intentional entry of contaminants or self-deterioration of the water quality within the network
itself can severely harm public health. Efficient water quality monitoring is one of the most important tools to
guarantee a reliable potable water supply to consumers of drinking water distribution systems. Considering the
high purchase, installation and maintenance cost of sensors in water distribution networks deploying two
independent sensor networks within one distribution system is not only bounded by physical constraints but also
is not a cost-effective approach. Therefore, need for combining different objectives and designing sensor
network to simultaneity satisfying these objectives is felt. Sensors should comply with dual use benefits. Sensor
locations and types should be integrated not only for achieving water security goals but also for accomplishing
other water utility objectives, such as satisfying regulatory monitoring requirements or collecting information to
solve water quality problems. In this study, a dual use vision for the sensor layout problem in the municipal
water networks, is formulated and solved with the ant colony algorithm.

Keywords: Sensors, Urban Water Distribution Networks, Optimization, the Ant Colony Optimization

Algorithm (ACO).
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% Mixed Integer Programming

The Battle of the Water Sensor Networks (BWSN): A Design
Challenge for Engineers and Algorithms.
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