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Speech Enhancement with a Distributed Microphone Array
by Combining Acoustics and Machine Learning

Desired Date: Start in March 2026, for 5-6 months. Contact: antoine.deleforge®@inria.fr

Required Skills

o Excellent level in Python programming. PyTorch knowledge is an added value.

e Training in Deep Learning and Signal Processing. Additional knowledge or interest for audio, acoustics,
numerical methods or optimization are an added value.

e 2" year master level (in computer science, signal processing, machine learning, acoustics or applied
mathematics) with a strong interest for academic research.
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where sources and microphones can move around. This internship is part of a French-German research project
(ANR-DFG AWESOME 2026-2029) aimed at exploiting all the microphones available in a room, thus forming a
distributed or ad-hoc array to greatly improve the quality of the speech signals captured.

The main difficulty in doing so is that the relative and absolute positions of the microphones in the room, as well
as their acoustic characteristics and those of the room itself, are generally only partially known, which prevents
the array from being exploited to its full potential. To overcome this obstacle, this internship will explore
approaches combining inverse acoustic methods and machine learning, and in particular recent diffusion-based
generative models. Two avenues could be explored:
e Multichannel dereverberation preserving early reflections. A dereverberation approach such as [1] or
[2] will be extended to the scenario under consideration, then combined with an inverse acoustic
method such as [3] to locate devices with respect to their nearest reflectors.
e (Calibration using hand claps. A Schrodinger Bridge diffusion model [4] will be used to transform hand
clap recordings into room impulse responses, the early parts of which can then be used by the inverse
method in [5] to locate reflectors.
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Practical Information

The internship will take place in Strasbourg (11 rue Jean-Mentelin) within a joint team between Inria and UMRAE
and will be co-supervised by Antoine Deleforge (Inria researcher), Cédric Foy (UMRAE researcher), and Jean-
Daniel Pascal (UMRAE-Inria PhD student). The internship may lead to a fully-funded PhD thesis.
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