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Descriptif (15-30 lignes) :

This thesis proposal lies at the intersection of computer vision field and computer graphics fields, and relies on deep learning technologies.
The project aims at developing new methods for understanding the contents and high-level filmic structures behind video scenes. It will
consist in first identifying the filmmaker’s decisions (what to portray, and how to portray it), building a director signature that would
include aspects of film genre (western, action, romance,...), film style (framing/editing/image depth/camera static/dynamic behavior) and
narrative construction (temporal arrangement of shots and scenes). Second it will consist in exploiting the filmmaker's decisions (or
director signature) to compose and create novel sequences (typically using 3D contents).

In essence, this thesis proposes to extract and formalize key cinematographic features at a degree that would enable understanding the
content, style and structure of a movie and to exploit it in interactive 3D applications. In more details, our goal is to develop methods for
understanding the decisions behind the scenes from the filmmaker's perspective, and we aim at understanding and transferring these director
choices to new contexts. It will consist of two tasks.

First, we will focus on movie-style and structure understanding, for instance, by examining whether directors are using the same style
patterns for their movies. We will consider several cinematographic features that we recently explored, such as frame composition, speed of
speech, dialogue duration, interchange of dialogues, colors, lighting, shot length, soundtrack analysis. Following our previous contributions,
we will develop pipelines to extract these high-level features and learn how to combine them to reveal the particularities of each director,
and build film signatures that can enable high-level identifications and comparisons.

Second, we will focus on creating novel cinematographic sequences of specific styles, as an attempt to capture the director's staging as a
particular intention at a specific instant. Specifically, we are interested in understanding how to rely on the film signature to re-design a
sequence with different contents, different structures or different style. For this, we will use automatic editing techniques and cast the
problem as a next-shot prediction task (from current scene analysis, current shot, and high-level characteristics, we will determine the
optimal next shot). This would be useful for interactive videos (the audience could control the camera on the fly) and could be a step
towards better content-based recommendation systems.

For these tasks, we will exploit recent advances in multimodal transformers by leveraging cinematographic conventions. Indeed,
transformers have shown their capacity to generalize structures on from multimodal contents (see recent contributions in classification,
summarizing and generative tasks). In addition, we have also demonstrated how strongly cinematographic conventions are tied to elements
of structure, content and style. The proposed thesis will therefore build on these recent contributions to improve the computational
understanding and exploitation of cinematographic contents.
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