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Interoperable Virtual Reality Musical Instruments
across Musical Metaverse platforms

The emergence of the Musical Metaverse raises the problem of interoperability — the ability of
different systems to exchange and make use of information. This is particularly relevant for Virtual
Reality Musical Instruments (VRMIs), which combine visual form, interaction logic, and real-time
sound production, but are typically tightly coupled to a single platform, with no mechanism to carry
them across boundaries. MUSMET researchers developed a platform-independent VRMI definition
model and a serialization-based pipeline that encodes a VRMI’s visual, audio, and interaction
properties so that it can be stored, retrieved, and reconstructed elsewhere, together with an adaptation
layer that preserves musical behavior while allowing visual form to suit the host platform. As a proof
of concept, we transfer two percussive instruments authored in PatchWorld and reconstruct them in

Mu-Sync, two Unity-based Metaverse.

Watch the video
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https://youtu.be/JVYweMs-bCM?si=aVHcdOJSLKyPmTUS

Enhancing Speech Communication in the Musical Metaverse

/4 - oy > T <
% Voice Focus Feature s

Networked virtual environments for music and social interaction impose significant challenges on
speech intelligibility due to overlapping sound sources, user density, and heterogeneous audio input
conditions. Partner Somnium spaced improved their musical metaverse platform via two audio
enhancements: Voice Focus Zones and Microphone Auto-Gain. Voice Focus Zones introduce a
perceptually driven mixing strategy that separates the auditory scene into foreground and background
layers, emphasizing nearby speech while attenuating, filtering, and spatially diffusing less relevant
sound sources. The system further supports a directional Forward Focus Mode, which aligns the focus
region with the listener’s orientation to facilitate attention-driven interaction. Microphone Auto-Gain
is a speech-oriented real-time dynamics processor that normalizes vocal levels across users, reducing
loudness disparities arising from heterogeneous hardware and speaking styles.

Watch the video

Agentic Patching

MUSMET partner PatchXR has introduced “Agentic patching” in PatchWorld: a new layer that
allows an Al agent to analyze, build, wire, inspect, and debug modular audiovisual systems directly
inside a live shared environment, across VR and desktop. The agent works through typed prompts or
live voice, and can be connected via MCP to any compatible model (e.g., Claude, Mistral, ChatGPT).

Read more
Watch the video
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https://www.youtube.com/watch?v=gGmfbqx4ypk
https://patchxr.com/blog/agentic-patching-ai-vr-music/
https://www.youtube.com/watch?v=izRYfNi39lw

MUSMET researchers awarded at CHI 2026
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Prof. Luca Turchet and Prof. Alberto Boem from University of Trento received the CHI 2026
Honourable Mention Award for their paper “Looking inside the VR Music Scene: Mapping
Platforms, Events and People”.

Read more

Link to the paper

Scientific papers

Publications

The MUSMET consortium has been very active in the process of disseminating scientific knowledge
deriving from the project activities. All produced publications are available in open access through
the project website. The latest publications have appeared in renown journals and in the proceedings
of top-tier conferences, such as ACM Conference on Human Factors in Computing Systems and the
International Conference on New Interfaces for Musical Expression, and include the following:

e L. Turchet. Musical haptics for the listener, Part I: tactile music enhancement systems for hearing
and DHH users. IEEE Transactions on Haptics, 2026 (In press).
DOI: https://doi.org/10.1109/TOH.2026.3683579 .
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https://mag.unitn.it/premi-e-riconoscimenti/121754/suonare-insieme-nel-metaverso
https://doi.org/10.1145/3772318.3791497
https://doi.org/10.1109/TOH.2026.3683579

e Sayegh, R., Al Housseini, A., Hoteit, S., Marouane, H., Santini, S., & Ayoub, O. Diagnosing
Constraint Awareness for Trustworthy Reinforcement Learning in MEC. In Proceedings of the
International Federation for Information Processing (IFIP) Networking 2026 Conference, 2026. PDF

e P. Buccellato, M. Sacchetto, L. Severi, C. Rottondi, D. Matuschek, A. Langer, F. Malandrino, C.
Zunino, D. Stefani and L. Turchet. Power Consumption Characterization of a 5G-Enabled
Embedded Portable Device for Audio-Based Networked Musical Interactions. In Proceedings of
the IEEE Symposium on Computers and Communications, 2026 (In press). PDF

e C. Singhal, M. Mendula, F. Malandrino, M. Levorato, C. F. Chiasserini. CLEAR: Scheduling of
Multi-model Mobile Workloads on Chiplet Edge Platforms. In Proceedings of the IEEE
International Symposium on a World of Wireless, Mobile and Multimedia Networks, 2026. PDF

e F. Malandrino, G. de Veciana, C. F. Chiasserini. TIDE: Task-Driven DNN Training and Splitting
for Efficient Inference at the Mobile Edge. In Proceedings of the IEEE International Conference on
Machine Learning for Communication and Networking, 2026. PDF

e 7. Zhao, D. Brevi, M. Levorato, F. Malandrino, C. Pastrone, C. F. Chiasserini. ADEx: Adaptive
Early Exit DNNs for Inference Robustness to Popularity Drift. In Proceedings of the International
Federation for Information Processing (IFIP) Networking 2026 Conference, 2026. PDF

e A.Boem, S. Skouras, G. Hikins, M. Mousset and L. Turchet. Co-Designing Virtual Reality Musical
Instruments and Spatial Layouts for Collaborative Music-Making. In Proceedings of the
International Conference on New Interfaces for Musical Expression, 2026.

DOI: https://doi.org/10.5281/zenodo.20784292. PDF

e D. Stefani, A. Boem and L. Turchet. Sounds from Mismatch: Sensorimotor Prediction Error as
Sonic Material in Augmented Reality. In Proceedings of the International Conference on New
Interfaces for Musical Expression, 2026. DOI: https://doi.org/10.5281/zenodo.20784184 . PDF

e S.Ppali, A. Boem, A. Covaci, M. Constantinides, F. Liarokapis and L. Turchet. Looking inside the
VR Music Scene: Mapping Platforms, Events and People. In Proceedings of the 2026 CHI
conference on human factors in computing systems, 2026.

DOI: https://doi.org/10.1145/3772318.3791497. PDF [CHI 2026 Honourable Mention Award].

e A.Boem, V. Casado Morante, L. Bucciarelli and L. Turchet. Plug the Guitar In Before You Put the
Headset On: Co-designing a Mixed Reality Collaborative Application with Professional
Musician. In Proceedings of the 2026 CHI conference on human factors in computing systems,
2026. DOLI: https://doi.org/10.1145/3772318.3793871. PDF

e F. Daniotti, L. Vignati and L. Turchet. On the importance of Loss Functions in Deep Learning-
based Music Packet Loss Concealment. EURASIP Journal on Audio, Speech, and Music
Processing, 2026 (In press). DOI: https://doi.org/10.1186/s13636-025-00442-1. PDF

e N. Silva and L. Turchet. Real-Time Audio Pattern Detection for Smart Musical
Instruments. Journal of the Audio Engineering Society, 2026 (In press).
DOI: https://doi.org/10.17743/jaes.2022.0253. PDF

Read more

Outreach

The consortium members have actively contributed in disseminating the MUSMET vision and initial
results to the general public via the following talks at events or articles on online magazines:

e 25/06/2026: M¢élodie Mousset, CEO of PatchXR, was a speaker at Immersive Tech Week
2026 in Rotterdam, and presented some of the results of the MUSMET project.
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http://www.musmet.eu/scientific_publications/Diagnosing_Constraint_Awareness_for_Trustworthy_Reinforcement_Learning_in_MEC.pdf
http://www.musmet.eu/scientific_publications/Power_Consumption_Characterization_of_a_5G-Enabled_Embedded_Portable_Device_for_Audio-Based_Networked_Musical_Interactions.pdf
http://www.musmet.eu/scientific_publications/CLEAR-_Scheduling_of_Multi-model_Mobile_Workloads_on_Chiplet_Edge_Platforms.pdf
http://www.musmet.eu/scientific_publications/TIDE-_Task-driven_DNN_Training_and_Splitting_for_Efficient_Inference_at_the_Mobile_Edge.pdf
http://www.musmet.eu/scientific_publications/ADEx-_Adaptive_Early_Exit_DNNs_for_Inference_Robustness_to_Popularity_Drift.pdf
https://doi.org/10.5281/zenodo.20784292
http://www.musmet.eu/scientific_publications/Co-Designing_Virtual_Reality_Musical_Instruments_and_Spatial_Layouts_for_Collaborative_Music-Making.pdf
https://doi.org/10.5281/zenodo.20784184
http://www.musmet.eu/scientific_publications/Sounds_from_Mismatch-_Sensorimotor_Prediction_Error_as_Sonic_Material_in_Augmented_Reality.pdf
https://doi.org/10.1145/3772318.3791497
http://www.musmet.eu/scientific_publications/Looking_inside_the_VR_Music_Scene-_Mapping_Platforms,_Events_and_People.pdf
https://doi.org/10.1145/3772318.3793871
http://www.musmet.eu/scientific_publications/Plug_the_Guitar_In_Before_You_Put_the_Headset_On-_Co-designing_a_Mixed_Reality_Collaborative_Application_with_Professional_Musicians.pdf
https://doi.org/10.1186/s13636-025-00442-1
http://www.musmet.eu/scientific_publications/Tilt_loss-_a_perceptual_loss_function%20to_improve_music_packet_loss_concealment.pdf
https://doi.org/10.17743/jaes.2022.0253
http://www.musmet.eu/scientific_publications/Real-Time_Audio_Pattern_Detection_for_Smart_Musical_Instruments.pdf
https://musmet.eu/publications/

e 19/06/2026: Prof. Luca Turchet from University of Trento shared the current results of the
MUSMET project with the students of the School of Electronic Music of Conservatory of
Music of Cagliari

e 24/05/2026: MUSMET technically co-sponsored the 3™ edition of the International Workshop
on Trustworthy and Explainable Al for Networks, which took place in Lugano on 24-27 May
2026.

e 26/03/2026: Prof. Luca Turchet from University of Trento presented the current results of the
MUSMET project at the event "EIC Pathfinder Open & Challenges" organized by APRE
(agenzia per la promozione della ricerca europea).

e 10/02/2026: Prof. Luca Turchet from University of Trento presented the current results of the
MUSMET project at the Doctoral School of the Conservatory of Music of Pescara, Italy.

The full list of outreach activities in terms of talks and webinars and appearances in the press is
available at https://musmet.ecu/news/.

Upcoming Events

The MUSMET consortium is organizing the 3™ edition of the IEEE International Workshop on the
Musical Metaverse, and the 4™ edition of the IEEE International Workshop on Networked Immersive
Audio, which will take place on 29 October 2026 in Cannes, France, as satellite events of the 7" IEEE
International Symposium on the Internet of Sounds.

Stay connected!

Thank you for joining us on this journey into the Musical Metaverse. We’re just getting started — and
your curiosity, creativity, and feedback are essential to shaping what comes next.

e Follow us on LinkedIn and Facebook
e Share this newsletter with colleagues and friends in your network
e Visit https://musmet.cu/ for further details

European Funded b . . : .
Innovation the Euro \;un Union This project has been funded by the European Union as part of the Horizon
Council P Europe Framework Program (HORIZON), under the grant agreement 101184379. 5


https://sites.google.com/view/tx4nets2026/home
https://sites.google.com/view/tx4nets2026/home
https://musmet.eu/news/
https://internetofsounds2026.ieee-internetofsounds.org/satellite-events
https://internetofsounds2026.ieee-internetofsounds.org/satellite-events
https://internetofsounds2026.ieee-internetofsounds.org/satellite-events
https://internetofsounds2026.ieee-internetofsounds.org/satellite-events
https://www.linkedin.com/company/musmet
https://www.facebook.com/musmet.eu
https://musmet.eu/

