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Thesis Summary

Video is visual data observed in the continuous flow of time in the real world. The technology that
extracts interpretable information from videos, video recognition, is attracting attention as a
fundamental technology with a wide range of applications, such as action recognition, risk
anticipation, video creative works, and video retrieval. Meanwhile, the computational cost of video
recognition is a huge bottleneck for practical applications and development. Since the era of film
projectors, videos have been represented and visualized as sequences of images. In today's
mainstream video recognition approaches, computers also process videos in the same way as film
projectors. However, given the temporal continuity of videos, the changes in videos over small time
intervals are very small, and processing each frame equally is considered highly redundant.

This thesis aims to improve the efficiency of video recognition by reducing temporal redundancy.
The core idea is to identify redundant tokens and exclude the computation associated with them in
Transformer-based video models, which have recently demonstrated high performance in video
recognition. Methods are developed for two scenarios: online video recognition, where videos are
observed sequentially in time, and offline video recognition, where the entire video is observed at
once. Extensive experiments in each setting demonstrate that the proposed methods significantly
improve the speed of video recognition while maintaining accuracy.

Chapter 1 introduces videos and video recognition, raise the issue of video redundancy, and
present the research questions and contributions of this study.

Chapter 2 reviews the history of video recognition and attempts to improve its efficiency, and
confirm the position of this study in the historical context.

Chapter 3 introduces the Transformer and video feature encoding based on Transformer, which are
the basis of this study.

Chapter 4 proposes a method to detect and exclude redundant tokens using video compression
information in offline video recognition and experimentally demonstrate its effectiveness.

Chapter 5 updates the method proposed in Chapter4 for online video recognition, where
compression information is not available. We detect redundant tokens by referring to past
information and extend the method to intermediate feature tokens. We experimentally demonstrate
the effectiveness of the proposed method in online video recognition.

Chapter 6 summarizes this thesis and discusses future prospects.






