Tutorial on 
Swarm Intelligence for Sensor Networks Applications
(Half Day Tutorial)

Abstract:
A sensor network is a network of distributed autonomous devices that can sense or monitor physical or environmental conditions cooperatively. Sensor networks are used in numerous applications like environmental monitoring, habitat monitoring, prediction and detection of natural calamities, medical monitoring and structural health monitoring. Advances in sensor technology and computer networks have enabled sensor networks to evolve from small clusters of large sensors to large networks of miniature sensors, from wired communications to wireless communications, and from static network topology to dynamic topology. In spite of these technological advances, sensor networks still face the challenges of communication and processing of large amount of data in resource constrained environments. Algorithms of swarm intelligence (SI) have been widely used as attractive tools to address the challenges in sensor networks.

SI is a computational intelligence paradigm based on the collective behavior of decentralized, self-organized, unsophisticated agents which interact locally with their environment and cause coherent functional global patterns to emerge. The agents follow very simple rules, and although there is no centralized control structure dictating how individual agents should behave, local interactions between such agents lead to the emergence of complex global behavior. Natural examples of SI include ant colonies, bird flocking, animal herding, bacterial growth, and fish schooling. Successful applications of SI include function optimization, finding optimal routes, scheduling, structural optimization, and image and data analysis.
This tutorial will introduce SI and its algorithms, and review recently reported SI applications in sensor networks. Particle swarm optimization, ant colony optimization, and the hybrids of these algorithms with other computational intelligence paradigms will be covered. Emphasis will be given on how the algorithms are tailored to address issues in sensor networks, namely, optimal sensor placement, self coordination, optimal routing, source localization, sensor aggregation and fusion, and network life extension.

Speakers: Raghavendra V. Kulkarni, Senior Member, IEEE, and Ganesh Kumar Venayagamoorthy, Senior Member, IEEE, Real-Time Power and Intelligent Systems Laboratory, Department of Electrical and Computer Engineering, Missouri University of Science and Technology, Rolla, MO 65409, USA.
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