
Machine Learning-Active Learning

Active Learning for Machine Learning

Active learning is a subfield of machine learning that focuses on reducing the number of
labeled instances required to train a model. In traditional supervised learning, all data
points are labeled, which can be time-consuming and expensive. Active learning aims to
selectively request labels from an oracle (human annotator) or another labeling source,
minimizing the need for manual annotation.

Key Principles:

1. Curiosity-driven sampling: Select data points that are likely to provide the most
value in terms of reducing uncertainty or improving model performance.

2. Uncertainty-based sampling: Choose instances where the model is most uncertain
about its predictions.

3. Diversity and coverage: Balance the selection of diverse and representative data
points to ensure that the model learns from a wide range of examples.

Example: Image Classification

Suppose we have an image classification task, where our goal is to classify images into
three categories (cats, dogs, and cars). We start with a pre-trained model on a small
labeled dataset.

1. Initial Model: Our initial model performs poorly, with an accuracy of 40% on the
validation set.

2. Active Learning Loop:

We select a batch of data points where our model is most uncertain about its
predictions (e.g., images that are difficult to classify).

An oracle annotates these selected data points, providing labels for each image.

The labeled data points are added to the training set, and our model is retrained on
this expanded dataset.

3. Re-training: Our updated model achieves an accuracy of 70% on the validation set.

Benefits:



1. Reduced labeling effort: By selecting only the most informative instances for
annotation, we can reduce the overall labeling cost.

2. Improved model performance: Active learning helps to accelerate convergence
and improves the model's generalization ability.

By incorporating active learning into machine learning pipelines, we can efficiently utilize
human expertise while minimizing manual annotation efforts, ultimately leading to better
model performance and reduced costs.
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