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Abstract. The semantic segmentation produced by most state-of-theart methods does not show satisfactory adherence to object boundaries.
Methods such as fully-connected conditional random fields (CRFs) can
significantly refine segmentation predictions. However, they rely on supervised parameter optimization that depends upon specific datasets and
predictor modules. We propose an unsupervised method for semantic segmentation refinement that takes as input the confidence scores generated
by a segmentation network and re-labels pixels with low confidence levels.
More specifically, a region growing mechanism aggregates these pixels to
neighboring areas with high confidence scores and similar appearance. To
minimize the impact of high-confidence prediction errors, our algorithm
performs multiple growing steps by Monte Carlo sampling initial seeds
in high-confidence regions. Our method provides both running time and
segmentation improvements comparable to state-of-the-art refinement
approaches for semantic segmentation, as demonstrated by evaluations
on multiple publicly available benchmark datasets.
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Introduction

The identification of the objects present in an image is a primary goal of computer vision. Such a determination can be carried out at different levels of granularity, which correspond to four well-known subproblems: image classification,
object detection, semantic segmentation, and instance segmentation. These subproblems aim to achieve increasingly complex goals and have therefore been
addressed with different levels of success.
In recent years, the combination of deep Convolutional Neural Networks
(CNN) and increasingly larger publicly available datasets has led to substantial improvements to the state of the art in image classification [1, 2]. For segmentation tasks, however, the performance of conventional CNN architectures is
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