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Larissa T. Alvim, Rafaela E. Maciel, Tháıs R. Fujissaka, Livia V. C. Martins, Laila
M. Vieira and Regis Rossi A. Faria

On-device Internet of Sounds Sonification with Wavetable Synthesis Techniques for Soil
Moisture Monitoring in Water Scarcity Contexts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

Stephen Roddy

Network Music Performance in 5G Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184

Konstantinos Tsioutas and George Xylomenos

Towards a Networking Architecture for the Musical Metaverse: The MUSMET Vision . . . . 190

Luca Turchet, Alberto Boem, Omran Ayoub, Francesco Malandrino, Jaime Llorca,
Carlo Fischione and Cristina Rottondi

Interactive Audio Sculpting: Plugin Customization and UI Affordances in Immersive
Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198

Michel Buffa, Marco Winckler, Quentin Escobar, Samuel Demont, Ayoub Hofr and
Adam Mir-Sadjadi



IEEE IS2 2025 Table of Contents

TAM reveals AI negativity bias in VR music performances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208

Kelsey Onderdijk and Makiko Sadakata

Architecting the Musical Metaverse: Lessons from 5G and Emerging Technologies . . . . . . . . 214

Claudia Rinaldi, Krishnendu Sankunni Tharakan, Luca Turchet, Cristina Rottondi,
Carlo Centofanti and Carlo Fischione

Connecting MIDI Interfaces to the Musical Metaverse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

Gregorio Andrea Giudici, Domenico Stefani, Alberto Boem and Luca Turchet

Immersive Vocal Practice: Audio-Visual Evaluation of an Acoustic Virtual Environment
for Vocal Rehearsal and Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233

Mauricio Flores-Vargas, Rose Connolly, Enda Bates and Rachel McDonnell

Perspectives on Practical Implementations in the Web-based Musical Metaverse . . . . . . . . . . 243

Damian Dziwis, Alberto Boem, Matthias Nowakowski and Luca Turchet

Can You Feel My Brain? Investigating Attentional Engagement through EEG in an
Immersive Musical Environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253
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Pablo César

Melody and Motion: Integrating Guitar Gesture Detection with Musical Patterns for
Extended Control in Live Performance and Metaverse Applications . . . . . . . . . . . . . . . . . . . . . . . 263

Nishal Silva, Marcelo Wanderley and Luca Turchet

A Decoupled VR and Real-time Audio System for Distributed Musical Collaboration . . . . . 272

Alberto Boem, Ovidiu Costin Andrioaia, Domenico Stefani, Alessandra Micalizzi and
Luca Turchet

MR-DAW: Towards Collaborative Digital Audio Workstations in Mixed Reality . . . . . . . . . . 282

Torin Hopkins, Shih-Yu Ma, Suibi Che-Chuan Weng, Ming-Yuan Pai, Ellen Yi-Luen
Do and Luca Turchet

MuMeNet: A Network Simulator for Musical Metaverse Communications . . . . . . . . . . . . . . . . . 292

Ali Al Housseini, Jaime Llorca, Luca Turchet, Tiziano Leidi, Cristina Rottondi and
Omran Ayoub

Enhancing XR Theatre with Remote Scent Delivery Using Audio Speech Recognition
and Convolutional Neural Network-Based Scene Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302

Anderson Augusto Simiscuka, Matis Picoreau, Gabriel-Miro Muntean, Gianluca
Fadda, Maurizio Murroni, Mario Montagud, Massimo Mancini, Marco Carli, Federica
Battisti and Vlad Popescu

Effects of Instructional Modality on Performance Anxiety and Stress in Sight-Singing . . . . . 309

Michael Oehler, Leonard Bruns, Benedict Saurbier and Minh Voong

Comparing Singing Lessons in Mixed Reality, Video, and In-Person. . . . . . . . . . . . . . . . . . . . . . . 316

Leonard Bruns, Benedict Saurbier, Minh Voong, Wiebke Blume, Tobias Rotsch and
Michael Oehler

Effects of Limited Field of View on Musical Collaboration Experience with Avatars in
Extended Reality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326

Suibi Che-Chuan Weng, Torin Hopkins, Shih-Yu Ma, Amy Banic and Ellen Yi-Luen Do



IEEE IS2 2025 Table of Contents

The Musical Metaverse Research Project a MusicTech Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337

Stefano Giacomelli, Agostino Di Scipio and Claudia Rinaldi

Sonic metaverses of Odin and LUME theater laboratories: from embodied knowledge to
collective memories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347

Adriana La Selva, Ioulia Marouda and Pieter-Jan Maes

Beyond Marketing: a Holistic Analysis of 3D Audio Workflows for Live Music Production 354

Claudia Rinaldi, Stefano Giacomelli, Tiziano Salvi, Mauro Galbiati, Carlo Centofanti
and Fabio Graziosi

Zero-Delay Spatial Audio Rendering for Immersive Networked Music Performances . . . . . . . 364

Christian Schörkhuber, Markus Zaunschirm and Luca Turchet

Object-Based Audio Coding in Immersive Mobile Communications . . . . . . . . . . . . . . . . . . . . . . . 373

Vaclav Eksler and Milan Jelinek

A mobile Wi-Fi and IMU head-tracking system for auralization in XR. . . . . . . . . . . . . . . . . . . . 381

Yousef Masa’D, Giulio Vitolo, Mateo Sakr, Dunia Tornila Jichi, Yusuf Hussein,
Valerio Lorenzoni and Toon van Waterschoot

A Perceptual Evaluation of an Immersive System for Automotive Environment . . . . . . . . . . . 391

Loris Grossi, Andrea Quattrini, Alberto Vancheri, Tiziano Leidi, Valeria Bruschi,
Nefeli Aikaterini Dourou and Stefania Cecchi

Visual & Objective Comparison of Two Concert Halls Using B-Format Recordings and
HOA-Based Immersive Maps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400

Ruoran Yan, Lamberto Tronchin and Haruna Saito

Preliminary Analysis of an Immersive Low-Latency Audio System for Remote
Therapeutic Intervention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407

Valeria Bruschi, Michael Fioretti, Giuseppe Bergamino, Alessandro Terenzi, Grazia
Iadarola, Leonardo Gabrielli, Susanna Spinsante, Stefania Cecchi and Stefano Squartini

An Efficient Crosstalk Cancellation Algorithm for Headrest-Based Spatial Audio
Rendering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417

Nefeli Aikaterini Dourou, Valeria Bruschi, Alessandro Terenzi and Stefania Cecchi




