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ABSTRACT:
In this talk I will present a discussion of active learning, or learning using sequential experimental designs. In many practical scenarios it is possible to adjust the data collection process based on information gleaned from previous observations, in the spirit of the "twenty-questions" game. These techniques, generically referred to as active learning or adaptive sampling, have the potential to dramatically improve the learning performance. Although appealing, analysis of such procedures is difficult, due to the complicated dependencies in the data created by the closed-loop observation process. These difficulties are further exasperated by the presence of measurement uncertainty or noise. In this talk I present a quantitative analysis of active learning in a variety of scenarios, including non-parametric settings. I will also present a novel active sensing procedure – Distilled Sensing - that is highly effective for the detection and estimation of high-dimensional sparse signals in noise. Large-sample analysis shows that the proposed procedure provably outperforms the best possible detection methods based on non-adaptive sensing, allowing for the detection and estimation of extremely weak signals, imperceptible without sensing adaptivity.
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