
Offer #2024-08454

M2 internship - Unsupervised language-aided
landmark discovery and matching for visual
localization in complex environments
Contract type : Internship agreement

Level of qualifications required : Master's or equivalent

Fonction : Internship Research

Assignment
1. General information

- Position: M2 internship
- Duration: 5 to 6 months, starting in February 2025 (flexible)
- Location: Inria, Nancy, France
- Affiliation: TANGRAM team
- Supervisors: Vincent Gaudillière, Marie-Odile Berger and Gilles Simon

2. Context, description and objectives

This internship will deal with the problem of visual localization, which involves determining a camera's
viewpoint by automatically matching features in an image with elements from a known 3D model of the
environment. These features are referred to as landmarks.

Object-based localization uses ``high-level'' landmarks, such as objects (e.g., chairs, tables, cupboards),
as opposed to the more commonly used ``low-level'' keypoints (e.g., SIFT, ORB). This approach offers the
advantage of relying on fewer, more discriminative landmarks but is currently limited to environments
that are rich in common objects, often artificially created for research purposes. Moreover, creating the
3D model requires manually matching objects detected across multiple images, a process that can be
time-consuming and tedious.

For this internship, we will focus on complex industrial environments (e.g., factories, power plants, ships)
where the concept of an object is not always clearly defined. The goal is to automatically identify high-
level landmarks in each image and ensure automatic matching of the detected landmarks across
different images. To achieve this, we will employ ``unsupervised'' methods, which do not require
environment-specific training, and explore the role of language in describing objects.

3. Candidate profile

- The candidate is pursuing his/her last year of Master's or engineering’s degree in Computer Vision,
Electrical Engineering, Computer Science, Applied Mathematics or a related field.
- A strong background in image processing or/and in computer vision is required.
- A strong level of Python (or Matlab) programming is required.
- An interest in deep learning frameworks (Pytorch) is also required.
- Commitment, team working and a critical mind.
- Good oral and written communication skills in English.

Main activities
The first part of the internship will involve a literature review on unsupervised object localization in
images and the use of vision-language models (e.g., CLIP). The second part will involve applying some of
these methods to images of industrial environments and analyzing their results in terms of relevancy
and repeatability. The final part will focus on proposing methods for automatically matching detected
landmarks across different images.

Skills
- The candidate is pursuing his/her last year of Master's or engineering’s degree in Computer Vision,
Electrical Engineering, Computer Science, Applied Mathematics or a related field.
- A strong background in image processing or/and in computer vision is required.
- A strong level of Python (or Matlab) programming is required.
- An interest in deep learning frameworks (Pytorch) is also required.
- Commitment, team working and a critical mind.
- Good oral and written communication skills in English.
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Benefits package
Subsidized meals
Partial reimbursement of public transport costs
Leave: 7 weeks of annual leave + 10 extra days off due to RTT (statutory reduction in working hours)
+ possibility of exceptional leave (sick children, moving home, etc.)
Possibility of teleworking (after 6 months of employment) and flexible organization of working
hours
Professional equipment available (videoconferencing, loan of computer equipment, etc.)
Social, cultural and sports events and activities
Access to vocational training
Social security coverage

Remuneration
€4.35/hour

General Information
Theme/Domain : Vision, perception and multimedia interpretation 
Software engineering (BAP E)
Town/city : Villers lès Nancy
Inria Center : Centre Inria de l'Université de Lorraine
Starting date : 2025-02-03
Duration of contract : 5 months
Deadline to apply : 2025-01-09

Contacts
Inria Team : TANGRAM
Recruiter : 
Gaudilliere Vincent / vincent.gaudilliere@loria.fr

About Inria
Inria is the French national research institute dedicated to digital science and technology. It employs
2,600 people. Its 200 agile project teams, generally run jointly with academic partners, include more
than 3,500 scientists and engineers working to meet the challenges of digital technology, often at the
interface with other disciplines. The Institute also employs numerous talents in over forty different
professions. 900 research support staff contribute to the preparation and development of scientific and
entrepreneurial projects that have a worldwide impact.

Warning : you must enter your e-mail address in order to save your application to Inria. Applications
must be submitted online on the Inria website. Processing of applications sent from other channels is
not guaranteed.

Instruction to apply
Defence Security : 
This position is likely to be situated in a restricted area (ZRR), as defined in Decree No. 2011-1425 relating
to the protection of national scientific and technical potential (PPST).Authorisation to enter an area is
granted by the director of the unit, following a favourable Ministerial decision, as defined in the decree
of 3 July 2012 relating to the PPST. An unfavourable Ministerial decision in respect of a position situated
in a ZRR would result in the cancellation of the appointment.

Recruitment Policy : 
As part of its diversity policy, all Inria positions are accessible to people with disabilities.

http://www.inria.fr/centre/nancy
https://www.inria.fr/equipes/TANGRAM
mailto:vincent.gaudilliere@loria.fr
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