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Active learning is a machine learning paradigm in which the algorithm
adaptively selects the most informative and representative data points to
label, with the goal of achieving high performance with fewer labeled examples
compared to standard supervised learning. A key challenge in active learning is
determining which unlabeled data points are the most informative or
uncertain, as querying these points can lead to the greatest reduction in model
uncertainty. To address this challenge, researchers have explored the use of
uncertainty quantification methods to guide the active learning process.
Predictive uncertainty methods, which rely on the model's own estimates of
the confidence in its predictions, have shown promise in active learning.
However, these methods have several limitations: (i) they require a sufficient
amount of initial training data, (ii) the machine learning models often have
parameters that need to be tuned, (iii) they may struggle with extrapolation
when training data is scarce, and (iv) their effectiveness may depend on the
specific type of learning model employed. Given these limitations of
uncertainty prediction methods, there is a need to explore alternative
approaches. One promising alternative is the use of geometric uncertainty
quantification methods that can capture the uncertainty inherent in the
underlying data distribution, rather than relying solely on the model's own
predictive confidence. By using both predictive and geometric uncertainty
information, active learning strategies can potentially be further improved,
leading to more robust and efficient learning from fewer labeled examples.
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