Abstract:
In this talk, I present an application of the Cognitive Networking paradigm for design and development of an autonomous Cognitive Access Point (CogAP) for small-scale wireless network environments such as Wi-Fi hotspots and home

wireless LANs. In these environments, we typically have only one AP per service provider/residence for providing wireless services to the users. However, a larger number of APs from multiple service providers/residences vie for bandwidth (i.e., wireless spectrum) in any geographic region and hence it is very challenging for the network administrator to optimally configure the AP. Here we can reduce the cost of network control by equipping the same AP with a cognitive controller. The cognitive controller senses (monitors) the surrounding communication environment and learns from current network conditions and events, and then autonomously plan, decide, and act on those conditions to make future decisions (e.g., choosing optimal channel to serve clients and tuning MAC parameters). I present an architecture for autonomous CogAP system.
It contains two main modules: a sensing module and a cognitive controller module. The Sensing module is responsible for sampling traffic related information on each of 802.11 b/g channels; however, sampling is very challenging in multi-channel wireless networks such as WLANs. First I discuss problems in applying the existing Count-based packet sampling methods for monitoring multi-channel wireless networks and then enumerate various Time-based sampling schemes for monitoring traffic in 802.11 WLANs and compare their sampling accuracy. The Cognitive controller module needs to learn the status of network and the impact of different configuration settings on the network performance. We designed a Neural Network-based traffic predictor which makes use of historical traffic traces to learn network traffic conditions and predicts traffic loads on each of 802.11 b/g channels.
The cognitive decision engine makes use of these traffic forecasts to dynamically decide which channel is best for CogAP to operate on for serving its clients. We have built a prototype CogAP device using cognitive software modules and off-the-self hardware components (ALIX 2c2 system board, 802.11 b/g cards, CF card). We carried out performance evaluation of the proposed CogAP system by conducting experimental measurements on our testbed platform; the obtained results show that the proposed CogAP is able to handle the additional cognition task and also effective in achieving performance enhancements with respect to state-of-the-art channel selection strategies.
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