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Abstract. We propose Neural Graph Matching (NGM) Networks, a
novel framework that can learn to recognize a previous unseen 3D action
class with only a few examples. We achieve this by leveraging the inherent
structure of 3D data through a graphical representation. This allows
us to modularize our model and lead to strong data-efficiency in fewshot learning. More specifically, NGM Networks jointly learn a graph
generator and a graph matching metric function in an end-to-end fashion
to directly optimize the few-shot learning objective. We evaluate NGM
on two 3D action recognition datasets, CAD-120 and PiGraphs, and
show that learning to generate and match graphs both lead to significant
improvement of few-shot 3D action recognition over the holistic baselines.
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Introduction

Recent availability of commodity depth sensors has provided new ways to capture
3D data, but labeled depth datasets are scarce, making it difficult to transfer
the success of deep learning techniques from the RGB domain [1, 2]. This is
especially true for videos, where the difficulty and cost of labelling has already
been a roadblock for collecting RGB video datasets [3, 4]. One possible approach
is to use self-supervised [5, 6] or unsupervised learning [7] for learning a 3D data
representation that serves as an efficient model initialization for the tasks of
interest. While such methods have been successfully applied to RGB-D action
recognition [5] and 3D scene labeling [7], we argue that it does not fully utilize
the labeled 3D datasets that are readily available [8–11].
In this work, we introduce few-shot learning [12] to 3D action recognition,
where the model is explicitly trained to deal with scarce training data for previously unseen classes. This is in contrast to representation learning approaches,
where the model is not informed with the task of interest. While recent works
have addressed few-shot learning in the RGB domain [13, 14, 12], adapting these
method to the 3D space is a non-trivial task. Unlike the images, where effective
RGB representations exist (i.e., ImageNet [15] pretrained CNN), its counterpart
in 3D video is still an open research problem [16–18]. As we will show in our
experiments, direct application of few-shot learning to the existing 3D representation does not lead to effective generalization to novel classes.

