TITLE: Human pose understanding in video using deep neural networks

TyPE: Research internship in Computer Vision
LEVEL: Master 1 or 2, Fourth or Fifth-year Engineer in Computer Science or close-related field.
SUPERVISION:

Carlos Crispim Junior (LIRIS)

Yoann Blanche (LIBM)
LOCATION OF INTERNSHIP:

LIRIS UMR CNRS 5205,

Université Lumiere Lyon 2,

5 avenue Pierre Mendeés-France, 69676 Bron CEDEX
KEYWORDS: deep learning, video understanding, human behavior analysis, diffusion models, visual
transformers

CONTEXT OF THE STUDY:

This internship offer is proposed in the context of the PoseVertex project, funded by the Fédération
Informatique de Lyon. The objective of this project is to study computer vision methods for human pose
understanding in healthcare applications, in particular, upper limb body movement and related
disorders. Recent advances in artificial intelligence have greatly improved methods for human keypoint
estimation in 2D images captured by a monocular camera. These advances have democratized pose
understanding, giving birth to applications ranging from avatar animation to human-computer
interfaces using human body as a medium (Figure 1A). However, transferring such methods to
healthcare applications, like body posture and movement diagnosis, requires higher precision and
robustness in the extracted measures. However, even if vision foundation models exists for HPE, certain
healthcare applications, such as upper limb keypoint estimation, require finetuning existing methods
for keypoint classes absent in generic datasets. Another challenge is that the new classes are often
depicted in a limited set of available examples. This creates a learning challenge since recent
approaches tend to achieve their top performance when trained with large datasets [3-4].
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Figure 1. Examples of keypoint classes in human pose understanding: A) generic keypoints (17 classes adapted from [2])
and B) healthcare application-driven keypoints (20 classes, adapted from [1]).

OBIJECTIVE

The goal of this internship will be to study, evaluate and adapt existing methods for 2D and 3D human
pose understanding in videos of the target healthcare problem. The challenges include new classes of
human body keypoints, limited training data, and the need for accurate estimation of keypoint position
in space over time.



BROAD VIEW OF THE EXPECTED TASKS:

= Review the state of the art on methods for video based human pose understanding, identifying
their success cases and limitations in general and in the context of the target application.

=  Build a HPE video benchmark highlighting examples of the open challenges identified.

= Develop a parameter efficient fine-tuning [5] approach to adapt the selected approaches (e.g.,
Visual Transformer, diffusion models, or MAMBA) to the target problem,

=  Write a research article to share the developed work with the computer vision community,
accompanied by an open-source repository to foster reproducible research.

PROFILE OF THE CANDIDATE:

We are looking for a motivated candidate with a strong background in computer science, applied
mathematics, or related field.

= The candidate must currently be enrolled in a Master 1 or 2 program in Computer Science, or
be in the final years of engineering school (Bac+4 or +5 in France) in a related field
= Experience in image processing, computer vision, and/or machine learning will be a plus.

If the internship leads to an international publication, we may study opportunities to pursue the
research carried out with a PhD in a similar topic.

LANGUAGE: French or English
EXPECTED SKILLS:

- Mastering of Python language
- OpencCV library
- Versioning tools (GIT)

The following skills would be considered as a plus:

- Framework PyTorch or TensorFlow.
- Docker-like tools and platforms

DURATION: 6 months

EXPECTED INTERNSHIP PERIOD: February to August 2027 (a summer break is imposed mid-July to mid-
August)

PERIOD OF EVALUATION OF APPLICATIONS : late October/early November
SALARY: “gratification de stage” in France

CONTACT : carlos.crispim-junior@liris.cnrs.fr

APPLICATION: Send an email to the address above with your curriculum vitae and your university
transcripts concerning your last two years of undergraduate studies. Please be mindful that your
application email files do not exceed 2 MB in total.
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