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Abstract
Semantic segmentation assigns a class label to each image pixel. This dense prediction problem requires large amounts of manually annotated data, which is often unavailable. Few-shot learning aims to learn the pattern of a new category with only a few
annotated examples. In this paper, we formulate the few-shot semantic segmentation
problem from 1-way (class) to N-way (classes). Inspired by few-shot classification, we
propose a generalized framework for few-shot semantic segmentation with an alternative training scheme. The framework is based on prototype learning and metric learning.
Our approach outperforms the baselines by a large margin and shows comparable performance for 1-way few-shot semantic segmentation on PASCAL VOC 2012 dataset.
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Introduction

Convolutional Neural Networks (CNNs) have led breakthroughs in many machine learning
tasks in the domain of computer vision such as image classification [13] and object detection
[28]. Even though visual learning tasks can benefit from large-scale image datasets such as
ImageNet [8], semantic segmentation still faces the challenges of requiring large amounts of
pixel-level ground truth and overfitting in a low-data regime. These challenges motivate the
study of few-shot learning in semantic segmentation.
Few-shot learning aims to learn the pattern of new concepts unseen in the training data,
given only a few labeled examples. In extreme case, there is only one example available
for each class. Many works [17, 19, 27, 30, 33, 36] have contributed to the study of fewshot classification. Li et al. [19] proposed a complex Bayesian framework using generative
object category model. By spotting the difficulties in the gradient-based optimization, Ravi
and Larochelle [27] proposed to use a Long Short-Term Memory network (LSTM) [15] as a
meta-learner to optimize the learner. Compared with Bayesian approach and meta-learning
approach, metric learning based methods [33, 36] can achieve comparable performance with
fewer parameters and simpler optimization procedure.
In few-shot classification, each image only has one label. However, in few-shot semantic segmentation, each image can contain multiple semantic classes. In an N-way k-shot
semantic segmentation task, there are a support set and a query. Each of N classes in the
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