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ABSTRACT

This chapter focuses on explainable video summarization, a technology that could significantly advance the
content production workflow of Media organizations. It starts by presenting the current state of the art in
the fields of deep-learning-based video summarization and explainable video analysis and understanding.
Following, it focuses on video summarization methods that rely on the use of attention mechanisms and reports
on previous works that investigated the use of attention for explaining the outcomes of deep neural networks.
Subsequently, it briefly describes a state-of-the-art attention-based architecture for unsupervised video sum-
marization and discusses a recent work that examines the use of various attention-based signals for explaining
the outcomes of video summarization. Finally, it provides recommendations about future research directions.

INTRODUCTION

The current practice in the Media industry for producing a video summary reqvuires a professional
video editor to watch the entire content and decide about the parts of it that should be included in the
summary. This is a laborious task and can be really intensive and time-consuming in the case of long
videos. Moreover, the constantly increasing engagement of users with video sharing platforms (e.g.,
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YouTube, Vimeo, TikTok) and social networks (e.g., Facebook, Twitter, Instagram), that are used for
posting online a variety of video content, such as educational, “how-to”/instructional, training, gaming,
travelling, cooking and music playing videos, as well as commercials, movie trailers and sports high-
lights, led to the inclusion of these data distribution channels among the main communication means of
Media organizations. However, these different communication means are usually associated with dif-
ferent specifications about the optimal or maximum video duration (Collyda et al., 2020). For example,
videos posted on Facebook’s feed and YouTube are expected / recommended to be up to 2 min. long,
videos posted on Instagram’s feed and Twitter are most commonly up to 30 sec., while videos posted on
TikTok, Facebook and Instagram as stories are even shorter (i.e., 15 to 20 sec. long). This means that
different summaries should be produced for a given video, which significantly increases the workload
of the video editor.

Technologies for automated video summarization, aim to generate a short synopsis that summarizes
the video content by selecting its most informative and important parts. The use of such technologies by
Media organizations can drastically reduce the needed resources for media content production in terms
of both time and human effort, and facilitate indexing, browsing, retrieval and promotion of their media
assets. Despite the recent advances in the field of video summarization, which are tightly associated with
the emergence of modern deep-learning network architectures (Apostolidis et al., 2021b), the outcome
of a video summarization technology still needs to be curated by the video editor, in order to ensure
that all the needed parts of the video were included in the video summary. This content production step
could be further facilitated, if the video editor is provided with explanations about the suggestions made
by the used video summarization technology. The provision of such explanations would allow a level
of understanding about the functionality of this technology, thus increasing the editor’s trust in it and
facilitating content curation.

Given the above, this chapter focuses on explainable video summarization, a technology that
could significantly advance the content production workflow of Media organizations. It starts by
presenting the current state of the art in the fields of deep-learning-based video summarization
and explainable video analysis and understanding. Following, it focuses on video summarization
methods that rely on the use of self-attention mechanisms for modelling frames’ dependence and
estimating their importance. As a note, self-attention is a type of attention used in the Transformer
Network (Vaswani et al., 2017) for modelling the relation between different elements of an input
sequence in order to compute a representation of this sequence. In layman’s terms, the self-attention
mechanism allows the elements of the input sequence to interact with each other, and takes their
relationship into consideration to determine which of them requires greater attention and dynami-
cally adjust their impact on the output. The chapter continues by reporting on previous works that
investigated the use of attention for explaining the outcomes of deep neural networks. Most of
them relate to the natural language processing (NLP) domain, but recently, attention was used to
interpret the output of networks trained for image recognition and classification, and multimodal
trajectory prediction. Subsequently, the chapter briefly describes a state-of-the-art attention-based
architecture for unsupervised video summarization, and discusses a recent work that examines the
use of various attention-based signals for explaining the outcomes of video summarization. Finally,
it provides recommendations about future research directions on explainable video summarization,
and concludes this report.
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