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A video is more than just a succession of images because it incorporates the fundamental temporal dimension of motion.
Motion indeed carries intrinsic information in videos. This characteristic is essential to the analysis. Additionally,
motion properties become more explicit over time. Motion is fully represented by the velocity field computed between
two images at every time instant of the video. In the long term, the consecutive velocity fields can be viewed as a
multivariate time series.

The first objective of the thesis is to create parsimonious time series through learning that can adequately represent
motion content and are semantically suitable for generic tasks such as detection, recognition, and classification. More
specifically, we will explore anomaly detection in videos, a challenge shared by many applications, albeit in various
forms. We will focus on the characterization of motion anomalies based on learned time series. Motion anomalies can
manifest themselves in three

main ways: deviations from normal behavior or context (e.g., a vehicle driving the wrong way on a highway), sudden
divergences (e.g., a vehicle leaving the road, panic in a crowd), or non-natural motion (e.g., presumably in Al-generated
videos).
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This last category will lead us to address the detection of Al-generated videos, whose rapid rise and growing ability to
mimic reality raise major societal and economic issues. While the detection of Al-generated still images has been the
subject of much research and even challenges, methods dedicated to videos remain few and far between [1,2,3].
Methods developed for detecting Al-generated images are not effective for videos because they fail to recognize an
essential video characteristic: its temporal dimension. This thesis will build on our recent work, particularly on salient

trajectory detection [4], long-term unsupervised motion segmentation [5], and automatic detection of Al-generated
content [6]
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