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ABSTRACT

Unlabeled data are often easy to obtain, while labels can be expensive and therefore harder to acquire. Active
learning addresses this gap by selecting the most valuable examples for annotation. | will briefly review our work
showing that the optimal selection strategy depends critically on the annotation budget: coverage and typicality are
preferable when labels are scarce, while uncertainty becomes effective as the model matures.

| will then describe recent directions that build on this insight. First, in semi-supervised learning, we address the
extreme cold-start regime by replacing unreliable model confidence with probabilistic label beliefs inferred directly
from the geometry of a self-supervised representation. Second, for active learning across the full range of budgets,
we introduce a label-free measure of representation maturity that identifies when learned features become reliable,
allowing a single coverage-based strategy to adapt its geometry as learning progresses. Finally, we extend low-
budget active learning to federated settings.
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