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Summary

Implicit neural representations (INR) [1,2,3,4] have recently emerged as a new deep learning-based tool
to model and represent various types of signals, including images and videos. For image and video
compression, these implicit representations can pave the way tfowards a radically new paradigm: a
neural network overfitted on an image to be encoded, transmitting the image amounts to fransmitting
the weights of the network, and the decoding is a straightforward evaluation of the neural network for
each decoded pixel. Hybrid INR models [3,5,6] are a variant of INR where the pixel coordinates are first
mapped to alatent code (or a feature vector). These latent codes are then further used as input for the
neural network.

Invertible Neural Networks (INNs) are a class of neural networks designed to be bijective, meaning they
have both a forward and an inverse mapping. This property allows the input to be exactly reconstructed
from the output. INNs are particularly useful in applications such as probabilistic modeling, generative
modeling, and solving inverse problems [7]. They achieve invertibility through specific architectural
designs, such as normalizing flows and invertible residual networks [8].

The Internship proposes to investigate the use of invertible networks for INR-based video compression.
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Duration: 5-6 months, starting January-April 2025

Responsibilities

State-of-the-art and analysis of advantages/problems
Implementation and documentation of a possible solution
Evaluation and reporting of results

Contribution to paper / patent writing

Qualifications

e Education: M2 Research
e Skills: machine/deep learning, python
e Some experience in pytorch would be appreciated.

Keywords:
e Machine learning

e Deep learning
¢ Image/video coding
e Implicit neural representation

Expected Outcomes:
e Competitive performance of the developed solution with the state of the art
e Ifresults and fime allow paper submission / patent filing.

Location: Rennes, France

Mentors:, Francois Schnitzer, Olivier Le Meur

InterDigital is an equal employment opportunity employer. InterDigital will not engage in or folerate
unlawful discrimination with regard to any employment decision, policy or practice based on a person’s
sex, gender, pregnancy (including childbirth, breastfeeding and related medical conditions), age, race,
color, religion, creed, national origin, ancestry, citizenship, military status, veteran status, mental or
physical disability, medical condition, genefic information, sexual orientation, gender identity or
expression, or any other factor protected by applicable federal, state or local law. This policy applies
fo all terms and conditions of employment, including, but not limited to, recruiting, hiring, compensation,
benefits, fraining, assignments, evaluations, coaching, promotion, discipline, discharge and layoff.



