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Abstract

Project Code : MRG5080381
Project Title : Efficient Wireless Local Area Network Design for Quality-of-Services
Optimization Using Multi-Objective Approaches
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Wireless Local Area Networks (WLANs) have played an important role in providing data
communication services, especially in areas lacking of wired infrastructure. In the WLAN design,
the network planners have to determine the optimal number of access points, their optimal
locations and other important parameters of the access points, including the transmitting power
levels and the frequency channels. If the network deploys insufficient number of access points,
coverage hole may exist in the service area and the network capacity may be insufficient to
accommodate the expected traffic demand. On the other hands, over-deploying the access points
and/or using inappropriate access points’ parameters can lead to the network performance
degradation because of interference problems. This research work presents WLAN network
design techniques using the multi-objective approach. The proposed techniques take into account
important factors that could affect the quality of services of the networks, including the radio
signal coverage and the network capacity to serve expected user traffic demand in the service
area. We developed a heuristic optimization algorithm based on the Tabu search technique to
determine the optimal locations, the power levels and the frequency channels for the access
points used in the networks. Numerical results and the network performance analysis show that
the networks designed by the proposed techniques can greatly improve the network quality of
services in term of the signal coverage availability and the network capacity to accommodate the

expected user traffic demand.

Keywords : Multi-objective optimization, Network design, Quality of Services
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