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ABSTRACT

State-of-the-art machine learning models are data hungry. In autonomous driv-
ing, a tremendous amount of imagery data is collected at all times. Manual an-
notation of such high-resolution images represents a costly and inefficient process.
Active Learning comes to aid annotators in their process to focus on labelling mean-
ingful samples which lead to competitive machine learning models, useful for var-
ious prediction tasks. In this thesis, we study the task of Semantic Segmentation
with the help of Active Learning, for improving the segmentation of rail blades in
images taken from the ego-view of the train. We experiment with existing sampling
techniques, as well as introduce our own, inspired by the Ant Colony Optimization
algorithm. We also introduce two hybrid sampling techniques based on weighted
sums. We validate the proposed method on the Image Classification and Semantic
Segmentation tasks, on popular datasets. We conduct ablation experiments to find
the ideal hyper-parameters, and study the scenario in which patches are considered,
instead of entire images. Our results show competitive results of up to 78% mean
Intersection over Union, reducing the annotation effort by 4 times.
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to do more with less: an Active Learning perspective".
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