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Abstract:

Wireless networks rely on a protocol stack to provide connectivity. Not only are the protocols at
each layer reconfigurable, potential interactions arise among parameters of the protocol stack,
operating system, hardware, and operating environment. Hence, there is a vital need to quickly
determine the parameters and interactions that significantly impact the performance of a wireless
system. We introduce a new combinatorial design --- a locating array (LA) --- to efficiently identify
the parameters impacting audio quality and RF exposure in the w-iLab.t wireless network testbed in
Belgium. Different from many conventional techniques, the size of LAs grows logarithmically in
the number of parameters. This makes LAs practical for such identification in complex engineered
networks, such as w-iLab.t. Existing software tools, such as JMP, cannot be used to analyze the
measured performance data directly as they assume a balanced structure in experimentation.
Therefore, using a framework from compressive sensing, we propose a new algorithm for the
analysis that also provides robustness to noise in the wireless network. Using our analysis
technique, we identify the significant parameters impacting audio quality and exposure and
separately validate the results.
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