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Abstract. Zero-Shot action recognition is the task of recognizing ac-
tion classes without visual examples. The problem can be seen as learn-
ing a representation on seen classes which generalizes well to instances
of unseen classes, without losing discriminability between classes. Neu-
ral networks are able to model highly complex boundaries between vi-
sual classes, which explains their success as supervised models. How-
ever, in Zero-Shot learning, these highly specialized class boundaries
may overfit to the seen classes and not transfer well from seen to un-
seen classes. We propose a novel cluster-based representation, which reg-
ularizes the learning process, yielding a representation that generalizes
well to instances from unseen classes. We optimize the clustering using
reinforcement learning, which we observe is critical. We call the pro-
posed method CLASTER and observe that it consistently outperforms
the state-of-the-art in all standard Zero-Shot video datasets, including
UCF101, HMDB51 and Olympic Sports; both in the standard Zero-Shot
evaluation and the generalized Zero-Shot learning. We see improvements
of up to 11.9% over SOTA.
Project Page: https://sites.google.com/view/claster-zsl/home

Keywords: Zero-Shot, Clustering, Action Recognition

1 Introduction

Research on action recognition in videos has made rapid progress in the last
years, with models becoming more accurate and even some datasets becoming
saturated. Much of this progress has depended on large scale training sets. How-
ever, it is often not practical to collect thousands of video samples for a new
class. This idea has led to research in the Zero-Shot learning (ZSL) domain,
where training occurs in a set of seen classes, and testing occurs in a set of un-
seen classes. In particular, in the case of video ZSL, each class label is typically
enriched with semantic embeddings. These embeddings are sometimes manually
annotated, by providing attributes of the class, and other times computed auto-
matically using language models of the class name or class description. At test
time the semantic embedding of the predicted seen class is used to search for a

https://sites.google.com/view/claster-zsl/home



	CLASTER:Clustering with Reinforcement Learning for Zero-Shot Action Recognition

