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An Automatic Summarization Method for First-Person-View Video
Based on Machine Learning Considering Gaze Information

KEITA HAMAOKA™ YASUYUKI KONO'!

Abstract: We propose an automatic summarization method for first person view video using interest estimation by machine
learning based on gaze information. First-person view video is a method for keeping records in daily life, sports, etc. , and it became
widespread as wearable cameras have become smaller. Since a wearable camera can shoot first-person view video with both hands
free, it can record the user's natural actions. Many of first-person view video are long, and often include scenes which are not useful
to users. There is a problem that it takes a long time to view the movie. Our proposal is the method for summarizing long first-
person view video. There are a lot of study focusing on video summarization. For example, Higuchi, et al. summarized first-person
view video based on four cues that correspond to the basic user actions of body movement, stillness, hand movement, and human
interaction. The user sets the importance of four cues, and the scenes with high importance are reflected in the video after
summarization. The contents of the input video are not taken into consideration because the cues are fixed to four. This research
proposes the video summarization system employing gaze tracking and machine learning. Because gaze is useful for knowing
user's intention and interest, our approach reflects the user’s interest and potential consciousness in the video by summarizing the
video with the above information. In the previous study, we show first-person-view video to the users using a head mounted display
with a gaze measurement function and obtain the amount of change in the user's gaze direction vector, pupil diameter, and eyelid
opening condition. The user enters whether or not he/she is interested in each scene by keystroke when viewing the video. We
create dataset based on the interest level and gaze information. Preprocessing such as smoothing, removal of missing values, and
normalization is performed on the dataset. Based on the pre-processed dataset, we construct a prediction model for estimating the
user's level of interest through machine learning. In main process, the user shoot first-person-view video using a head mounted
display with a gaze-measuring function, and obtain the user's gaze information and camera images. We estimate the degree of
interest for each scene by using the prediction model constructed in the previous study. In the generated summary video, important
scenes are played back at normal speed, and other scenes are played back at high speed. As a result of conducting an evaluation
experiment, it became clear that our system is useful for fast viewing of videos and videos summarized videos reflect the user’s
interest. Our system is applicable to many applications such as behavior recognition, to create visual diary, and to support for
patients with memory impairment.

Keywords: Video Summary, Gaze Measurement, Machine Learning
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