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Abstract

Automated video summarization is a vision task that aims to generate concise summaries of
lengthy videos. Recent advancements in deep learning have led to highly performant video
summarization models; however, there has been a lack of attention given to fairness and
unbiased representation in the generated summaries. To bridge this gap, we introduce and
analytically define the fair video summarization problem, and demonstrate its connections
to the well-established problem of fair clustering. To facilitate fair model development, we
also introduce the FairVidSum dataset, which is similar in design to state-of-the-art video
summarization datasets such as TVSum and SumMe, but also includes annotations for sen-
sitive attributes and individuals alongside frame importance scores. Finally, we propose the
SumBal metric for quantifying the fairness of an outputted video summary. We conduct
extensive experiments to benchmark the fairness of various state-of-the-art video summa-
rization models. Our results highlight the need for better models that balance accuracy and
fairness to ensure equitable representation and inclusion in summaries. For completeness, we
also provide a novel fair-only baseline, FVS-LP, to showcase the fairness-utility gap models
can improve upon.

1 Introduction

With the rapid growth of video content on the internet, there is an increasing need to automatically
summarize lengthy videos to provide users with a condensed version that contains the most salient
information. This has led to the machine learning (ML) vision task of automated video summarization,
which entails generating a short, representative summary video (comprised of key-frames) of a longer input
video that showcases its main content and events. In recent years, deep learning (DL) based models have
achieved the state-of-the-art (SOTA) in video summarization by leveraging powerful feature representations
and learning complex relationships between video frames (Apostolidis et al., 2021a). Furthermore, the video
summarization task itself is employed in several downstream practical applications, such as surveillance

∗Equal Contribution.

1

https://openreview.net/forum?id=Uj6MRfR1P5



	Introduction
	Related Work
	Problem Statement and Preliminaries
	The Video Summarization Problem
	The Fair Video Summarization Problem
	Relating Fair Video Summarization to Fair Clustering

	Benchmarking Fairness Using FairVidSum
	Curating Videos and Annotation Details
	Distribution of Individuals and Sensitive Attributes Across Videos
	Annotator Consistency
	Discussion on Limitations

	The FVS-LP Fair-Only Baseline
	FVS-LP
	Mixing Sampling Strategy for Controlling Fairness-Utility Tradeoff

	Results
	Conclusion
	Additional Violin Plots for Remaining Videos
	Additional Details Regarding Model Training and Evaluation
	Evaluation Splits
	Models and Training Details

	Results on Remaining Evaluation Splits
	Benchmarking Results
	Mixing Strategy Results

	Code, Reproducibility, and Miscellaneous Details
	Github Repository
	Environment Specifications
	Code Details
	Videos in FairVidSum
	Dataset Collection
	Dataset Details
	Dataset License
	Videos for Dataset Extension

	Ethics Statement
	Possible Directions for Future Work
	Relaxing Knowledge of Protected Groups
	Generalized Methods for Different Definitions of Fairness
	Pre-processing, In-processing, and Post-processing Approaches for Fairness


