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Abstract
Video summarization plays an important role in video understanding by selecting key
frames/shots. Traditionally, it aims to find the most representative and diverse contents
in a video as short summaries. Recently, a more generalized task, query-conditioned
video summarization, has been introduced, which takes user queries into consideration
to learn more user-oriented summaries. In this paper, we propose a query-conditioned
three-player generative adversarial network to tackle this challenge. The generator learns
the joint representation of the user query and the video content, and the discriminator
takes three pairs of query-conditioned summaries as the input to discriminate the real
summary from a generated and a random one. A three-player loss is introduced for joint
training of the generator and the discriminator, which forces the generator to learn better
summary results, and avoids the generation of random trivial summaries. Experiments
on a recently proposed query-conditioned video summarization benchmark dataset show
the efficiency and efficacy of our proposed method.
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Introduction

Video summarization aims to select key frames/shots among videos to summarize the main
storyline and has been widely investigated for facilitating video understanding [5, 7, 16, 20,
29, 34]. As shown in Figure 1, this task can be classified into two types: a) generic video
summarization, which only takes the visual features of the video contents as the input and b)
query-conditioned video summarization which conditions summarization on user queries.
The generic video summarization task has been addressed at three different levels: shotlevel [14, 15], frame-level [11, 12], and object-level [17, 33] video summarization by selecting key shots/frames/objects in the videos. However, one main issue with generic video
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