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10:00-10:12 | SRS REREERRZE[T  RecllalHallof the Practice Building, CCOM

HRZAESRINES RO 2 - AR

Music Sub-forum of the Global Dialogue on Art and Technology - Opening Ceremony

NS

Opening Remarks

10:12-11:05 | hRERFRFERRZET RectalHallof the Practice Building, CCOM

HRZASREINEZT RSB EERE (PEERET)

Music Sub-forum of the Global Dialogue on Art and Technology Keynote Speech (Chinese Experts Session)

135 Ke Yang
hRERF AR, #08, MEARESID

Vice President and Professor, Doctoral Supervisor, Central Conservatory of Music

BR5EN: ATBREDINERTES

Cross-Boundary Integration and Structural Reconfiguration: A New Ecosystem of Music Driven
by Artificial Intelligence

X Liu Zhongxin
PEERFRRK

Vice President, China Conservatory of Music

XFAIBBEBAEFEESMEMARRNNRBE

Reflections on the Integrated Development of Music Education and Technology in the Era of
Adificial Intelligence

HZ Tian Yan
NIERERAEIRIE, IRk, 08, BIERER

Deputy Parly Secretary, President, Professor and Tenor, Shenyang Conservatory of Music

ZAREMBERIMANINNELSHERR

Cognilive Reshaping and Educational Transformation in the Interseclion of Art and Technology




FEPE Tao Mo
EREHERYIREENHC. R, 838, 1FihR

Deputy Party Secretary, President, Professor and Composer, Xinghal Conservatory of Music

RERHAX, BBANXER—RZRMHERAERSNEMERRN" XERMRRL"

Bridging Tech and Humanities to Empower a Humanislic Bay Area — Toward a “Greater Bay
Area Model" for Music-Tech Integration in the New Era

FIx Wang Rui
IS RFIREERRE, Bk, 808

Depuly Parly Secretary, President and Professor, Zhejiang Conservatory of Music

FESHE: ERERHNATEN

Conservation and Transformation: The Fundamental Law of Music and Technology

13:30-16:00 | RS REREEREZET  RecitalHallofithe Practice Bilding, CCOM
HRZASHENESRAPSHERLRE (EREREH)

Music Sub-forum of the Global Dialogue on Art and Technology Keynote Speech (International Experts Session)

RS EEF

Opening Remarks

HHIR - FEETEHE Gérard Assayag
EE IRCAM AR EE, BERATERESERKIEER

Research Director al IRCAM, expert in music Al and music representation

HORE, FESXESRIYARERELE: REACH B

Cocrealive Models, Symbolic Interaclion, and Cyber-Human Musicianship : the REACH Project

74 - #Bft Georg Hajdu

ERBERSERIAS IS, FEHOEE, 1ICMC2026 EfE
Professor al the Hamburg Universily of Music and Drama, Direclor of the Ligeli Center, and Chair of ICMC 2026

HERIEHE? TAR, TRASEARH

Who Shapes Whom? Arlisls, Tools, and Technological Evolution




SRIRHE « FR/R Craig Vear
KEE TINER SRS, BONAYSIEDI£ DigiScore TNEEMEHTRRA

Professor of Music and Computer Science at the University of Nottingham, Principal Invesligator of the ERC DigiScore project

ETF"ERSEBWNEME: BERAIBRBEUARPLNSE
Co-creating through Musicking (an Inslder's Perspective): Why We Need a Human-Centred
Approach to Music-Al

;X Juhan Nam

FERISRAR (KAIST) XURHRARARSIR, SRSEMHEIRERZEA, ISMIR 2025 £
Professor in the Graduale School of Culture Technology al KAIST, Head of the Music and Audio Computing Lab, and General Chair of ISMIR 2025

ANBERER: SRIFSRENBHNS

Human-Al Music Ensemble: A Self-Playing Piano that Listens and Performs

FENFE - 1540 Jonathan Wyner
ARAIEREREER, BEATL BARRHIIBRZEA

Professor of Music Production and Engineering at Berklee College of Music, Head of Artistic Technology Initiatives for BEATL

ZARRPOMATHALREE: FHEFFERZHR,. ENHSEMH

The Artist at the Center: Al as Mirror, Instrument, and Extension of Muslcal Imagination

MR Xu Fan
Suno ¥4 TRIF

Software Engineer, Suno

MEREINE: Al ERPHZRSHEAMTIRENL

From Generation to Collaboration: How Art and Technology Co-Evolve in Al Music
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Wang Rui

FESHE: ERSRHRBRZEN

Conservation and Transformation: The Fundamental Law of Music and Technology

REINE ABSTRACT
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Technology seeks truth, while art pursues beauty. Every technological revolution in
human history has inevitably given rise to new artistic languages, forms, and aesthetic
imaginaries. Today, aesthetic perception is being reshaped by technology, and our
sensory experiences are continually stimulated by emerging media. Some express
concem over the loss of tradition, while others celebrate the triumph of technology. Yet
art and technology do not constitute a binary opposition. Rather, with the empowerment
of technology, musical traditions and artistic classics that traverse the long river of time
are able to renew themselves, retaining their clarity and vitality, and enduringly radiating
the brilliance of human nature.

NARN BIOGRAPHY

Wit #d2, WAESW, BIEREbUE, RWBID, MEFETREhE
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Wang Rui is a Ph.D., professor, and doctoral supervisor. He serves as President and
Deputy Secretary of the Party Committee of Zhejiang Conservatory of Music. He is also
a council member of the Chinese Musicians' Association, Chairman of the Zhejiang
Musicians' Association, a research fellow at the Zhejiang Provincial Institute of Culture
and History, and Editor-in-Chief of Music and Cultural Studies. His primary academic
fields include Chinese music history, opera studies theory, and music morphology.
He advocates an artistic perspective of “grand history and grand culture,” as well as
a musicological view emphasizing the unity of the metaphysical and the physical. He
has successively proposed a series of major research topics and academic viewpoints,
including “fundamental research in the arts,” “basic issues in opera studies,” “fundamental
issues in Chinese music historiography,” “Chinese ancient musical notation studies,"
“major issues in Chinese ethnic music composition,” and “the construction of an
indigenous Chinese knowledge system for Yue opera studies.” He has published a
series of original scholarly achievements and established a doctoral training direction
in opera studies. He has led several major research projects, including the National
Soclal Science Fund Art Major Project A Study on the Cultural System of Qin Studies,
the Shanghai Municipal Education Research Major Projects The Construction of the
Disciplinary System of Opera Studies and An International Peer-Review Evaluation Index
System for Music and Dance Studies, as well as the Zhejiang Province New Liberal Arts
Laboratory project, the “Opera Studies Laboratory."
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Georg Hajdu

Grant) , BASZHR§IL REACH WIH, %01 E RILTFIRA TN R AP OIfEST

Gérard Assayag Is research director at Institut de recherche et de coordination
acoustique/musique (IRCAM) in Paris, where he founded the Musical Representations
team, renowned intemationally for its advances in computational science of music and
creative Al. He was for several years the direclor of IRCAM's research department, the
laboratory for Sciences and Technologies of Music and Sound (STMS) in association with
Sorbonne University and France Sclence Foundation (CNRS). Assayag is a co-founder
of t the Sorbonne University Institute for Music Sciences, the Sorbonne Institute for
Artificlal Intelligence, the French Soclety for Computer Music, the international Soclety for
Mathematics and Computation in Music, the Journal of Mathematics and Music, among
other major institutions shaping the world of music sciences. Assayag's areas of interest
include computer languages and algorithms for music, computer-aided composition
(CAC), and creative Al. He Is the creator of the OpenMusic language, a global standard
for CAC, and he popularized the concept of « cyber-human cocreativity » , which he
illustrated in a series of environments for real-time improvised human-Al interaction
(Omax, Somax, Dyci2) that have become essential references in the field. Assayag is the
recipient of the prestigious European Research Council (ERC) Advanced Grant for his
REACH project on raising cocreativity in cyber-human musicianship.

EESEHE? ZAR. TRERARE

Who Shapes Whom? Artists, Tools, and Technological Evolution
REWE ABSTRACT
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The relationship between artists and technology is not one of simple use, but of
continuous co-evolution. Since the emergence of computer music, artistic ideas and
technical systems have developed in parallel, shaping one another in a dynamic feedback
process. This presentation traces this trajectory from early algorithmic composition—
where composers such as Clarence Barlow designed generative systems—to today's Al-
driven environments, in which tools increasingly act as co-creative agents. Contemporary
artificial intelligence blurs the boundary between instrument and collaborator, raising new
questions about authorship, control, and cultural production. Rather than replacing artistic
practice, Al transforms it, requiring artists to engage critically with the systems they
use and build. The talk argues that artistic agency today lies in shaping these evolving
systems—and in navigating the shifting balance between human intention and machine
autonomy.

MA@ BIOGRAPHY
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a cold tool but as a collaborative partner capable of rudimentary affective experience.
The presentation argues that a human-centred design—embedding perception, affect,
and transparent communication—Is indispensable for genuine co-creative evolution of
art and technology. Implications for cross-genre extensions, multimodal performance,
and continual online learning are outlined, polnting toward an Integrative future where Al
and humans co-evolve within the shared ecology of musicking.

NARN BIOGRAPHY

Craig Vear BUE KW TIXKYE /RS H N2, RNESRERS
Mixed Reality Lab (GR&IIRIE) FRMYURVIZ SHFTIE, MmIBFTAAE
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Musicianship, Creativity and Innovation (Routledge, 2019) —#, ZAZIHiET#
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b FRHEAERRM SRR Y2 (ERC) ¥4BhWiE DigiScore— “investigating the
technological transformation of the music score” —#JEMWHR R, ZTEKTF
ERC Consolidator Grant, ¥iBhfiIlIJs 2021 4510 A 1 HZE 2026 469 F 30 H, i
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Craig Vear is Professor of Music and Computer Science at the University of Nottingham,
with appointments spanning music and the Mixed Reality Lab. His work is widely
recognized for bringing together music, digital performance, creative technologies,
artificial intelligence, creativity, gaming, mixed reality, and robotics in a strongly
interdisciplinary way. Professor Vear is best known internationally for his research
on the digital score and its implications for contemporary musicianship, creativity,
and performance. He is the author of The Digital Score: Musicianship, Creativity and
Innovation (Routledge, 2019), a major study examining how digital technologles are
reshaping the musical score and expanding the relationships among composition,
notation, improvisation, and live performance.

He Is also Principal Investigator of DigiScore—investigating the technological
transformation of the music score—an ERC Consolidator Grant project funded by the
European Research Councll under Horizon 2020, running from 1 October 2021 to 30
September 2026. The project explores how digital technologies transform music creation,
performance, and accessibility through new forms of interactive and computational
notation. Alongside his writing and research leadership, Vear has developed a broad
body of practice-based work in digital performance and Al-informed music making.
Official profiles describe his research as naturally hybrid, combining critical inquiry
with artistic experimentation across emerging technologies and contemporary musical
practice. He has also contributed to wider academic discourse through edited scholarship
and international conference activity in music, Al, and digital performance. Through his
creative research, publications, and institution-building, Cralg Vear has become one of
the leading voices in contemporary debates on digital scores, music technology, and the
future of musical practice.
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Human-Al Music Ensemble: A Sell-Playing Plano that Listens and Performs
REMIE ABSTRACT
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This talk presents recent advances in human-Al ensemble performance, centered on
a musically intelligent self-playing piano. Beyond its mechanical capabillity to precisely
control key actuation, the system is designed to exhibit musiclanship by percelving,
understanding, and generating expressive musical performance. To achieve this, we
integrate multiple core technologies from music information retrieval and multimodal
machine leaming, including piano transcription, score following, and visually grounded
tasks such as musical cue detection and performance visualization. These components
enable the system to interact with human performers in real time, supporting responsive
and coordinated ensemble playing.

The talk will highlight both the technical framework and artistic outcomes of this research,
illustrated through demonstrations and selected stage performances. Through these
examples, we explore how Al can move beyond automation toward a creative and
collaborative partner in musical practice.

MA@ BIOGRAPHY

Juhan Nam BT EEEBIERAREE (KAIST) #d%. SULRMXWIR LR S RS M
HISRRBEE, WRRMT T RMIERE, FHEELMRA TS RE S, fib
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TICIREAR, M TFIER AN RS WAL (CCRMA) TREF RG24,
EFFRBHFARLTEZNG, ENTFHRERE (Young Chang / Kurzweil) , &
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Juhan Nam is a Professor at the Korea Advanced Institute of Science and Technology
(KAIST), South Korea. He leads the Music and Audio Computing Lab at the Graduate
School of Culture Technology, where his research focuses on music information retrieval,
audio signal processing, and Al-based music applications. He also serves as the Director
of the Sumi Jo Performing Arts Research Center, fostering collaborations with artists to
develop innovative technologies for music performance and education. He received his
Ph.D. in Music from Stanford University, where he studied at the Center for Computer
Research in Music and Acoustics (CCRMA). Before his academic career, he worked
at Young Chang (Kurzwell), developing synthesizers and digital pianos. He also was
the General Chair of the 26th International Society for Music Information Retrieval
Conference (ISMIR 2025).
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Xu Fan

Essential Practices. He previously served as President of the Audio Engineering
Society (AES) and was named an AES Fellow. In recent years, he has continued to
lecture, teach, and engage internationally on topics including audio production, artificial
intelligence, immersive audio, and education In art and technology through AES and
other leading professional platforms.

MERENNE: Al ERPHZREEAMTILRETEL

From Generation to Collaboration: How Art and Technology Co-Evolve in Al Music
RENE ABSTRACT
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With the advancement of generative artificial intelligence, Al music systems are reshaping
the interaction between art and technology. Taking Suno as an example, users can
generate complete works—including melody, vocals, and arrangement—through natural
language prompts, making the processes of generation and iteration in creation both
explicit and significantly accelerated. This transformation not only lowers the barrier to
creation, but also shifts technology from a traditional tool into an active participant within
the creative process. The development of art and technology reveals an observable
mechanism of co-evolution: new technologies expand the boundaries of expression,
prompting artistic practices to articulate new expressive demands. These demands, in
turn, expose the limitations of technology and drive its continuous advancement in areas
such as controllability, stylistic coherence, and structural representation. Meanwhile,
changes in technological capabilities further reshape artistic conceptions of “authorship,”
“the work," and “originality.” Based on this mechanism, the report explores how art and
technology achieve co-originated development and collaborative evolution within a
shared logic of “generation-selection-regeneration.”

NN BIOGRAPHY

BUE Suno FAETAUM, ARWIMIHKEERSE. YA S5 R HER SRR TF R
PO Suno i, fb¥7E Meta 25 AR/VR VA LI, T Hewlett Packard
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Xu Fan is a Software Engineer at Suno, working at the intersection of software systems,
machine learning, and Al-driven music technology. Before joining Suno, he worked at
Meta on AR/VR platform engineering and previously served as a software engineer at
Hewlett Packard Enterprise, focusing on database drivers and system development. He
also worked as a research assistant at the Institute of Microelectronics, Peking University.
Xu holds an M.S. in Electrical and Computer Engineering from Northeastern University
and a B.S. In Electrical Engineering and Computer Science from Peking University.
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China Federation of Literary and Art Circles (CFLAC)
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China Federation of Literary and Art Circles (CFLAC) is a national non-governmental organization
founded with the approval of the state in July 1949, three months before the founding of the
People's Republic of China (PRC).

CFLAC practices group membership. Now it has 55 group members, including 14 national
associations of writers and artists (of which China Writers Association is an independent
administrative organization), 32 provincial group members and 9 national federations of enterprise
(trade) nature. So far these associations have a total of approximately 150,000 national-level
members and over 4.6 million members at provincial, municipal and county levels.

One of the missions of CFLAC is to promote international cultural exchanges and the cultural
exchanges with Hong Kong, Macao, and Taiwan.
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China Musicians Association (CMA)
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Founded in 1949, China Musicians Association (CMA) is a non-profit professional organization
consisting of musicians of different ethnic groups in China. It is one of the group members of
CFLAC, and also a national member of International Music Council and Jeunesses Musicales
International.

It has 9 professional committees and 34 specialized societies in different music categories,
publishes 5 music journals, and owns 37 group members and nearly 20,000 individual members.
Branch music associations are established in all provinces and municipal cities across China.

As China's highest-level national music organization, CMA has committed to the music prosperity
and development of China and dedicated to serve the Chinese musicians through supporting
performance, composition, theoretical research, talent cultivation and international cultural
exchange.
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))) Where Does the Intersection of Art and Technology Begin?

"Two
Cultures"

"Third Culture"

B/Rf- A7 Ak

Charles Percy Snow
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>>>> Where Exactly Is the Transformation Happening?

01 FRAMNE, SARN TR B
The first shift: the reconstruction of aesthetic cognition—technology

from "tool" to "partner."

02 ERLFRER, BERN RIS En ES7E
The second shift: the dissolution of musical boundaries—music from

"object of listening" to "immersive field."

PRI FREOSRE, WA RIS B 3 e

The third shift: the expansion of experiential boundaries—the audience

03

from "listening with the heart" to "neural interaction."
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Real-time synchronous acquisition and analysis of multimodal data
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PSR RFE BT 202557 7 IRARER SRR IR, mASRAN, ibEH. TR,
ReRBE. RESRRETWITESRIEREIZR SRRRMEIITIAR.
In 2025, Shenyang Conservatory of Music established the “Harmony & Intelligent Healing” Music

Technology Innovation Lab, which is open to the entire college.
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The Path of Educational Transformation
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Industrial Application|

RHAEURT

Research Innovation

AT BT

Talent Cultivation

RS RS RR, HVGLR=E
RIAFRIRZR SHERENRIR,
At Shenyang Conservatory of Music, we
position our laboratory as a catalyst for
cross-disciplinary exchange and
educational transformation
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>>> Construction of a curriculum system

SRR HIERIGRIZR S

"art-science crossover" course structure

EVEFNSITE. IEH¥I5R
LA RIRENAISERE &

establishing cross-disciplinary mentorship,

“SAREIERE R AT
a comprehensive assessment of "artistic creativ

ability"

project-based learning, and practice

platforms driven by real-world contexts.
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Let us adopt the perspective of the "Third
Culture," deepen educational transformation,
and together write a new chapter in the
integration of art and technology.
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Bridging Tech and Humanities to Empower a Humanistic Bay Area — Toward
a New-Era “Greater Bay Area Model” for Music-Tech Integration
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Xinghai Conservatory of Music Tao Mo
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TARTTA Full-Chain Training Model

Innovation @ ______________
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Curriculum & Platforms - Core Infrastructure

BUSEiR SRS
(BEREATERNR) & Curriculum Reform Statistics
Flagship Courses:

Music and AI Applications, etc

re 38 56 31

Educational Reform: FrERLERE IEATHEIRE BHARMERE
High School-Undergraduate—
Graduate Integrated Pathway

38 cutting-edge courses added

| EKSEECIRE 56 outdated courses eliminated
RGN

| Advanced Labs:
Al Composition,
Virtual Performance, etc

31 similar courses restructured






BERSUAREHENNEELE—E2F 7. TUEGEFHITFSHNES, BEESHKRT
TEEFHER, BREE. ALFSMAIEENXRRF/EGEER. —HHE, IAEAR

ETAUAHESHZAEFRMFRLENTE, FRTHLLULES. B, XFXEELSZ
—HEH TR EREE

The story of symbiosis between music and modern technology spans over a century. The Industrial
Revolution gave birth to a multitude of new sounds, while the Electrical Revolution introduced
novel sonic effects, making the relationships between natural, human, and artificial sounds
increasingly intricate. Modern technology of the 20th century has forged tools and equipment for
mass reproduction of artworks and auditory experience, opening information channels that can
transmit sounds, images and texts within a millionth of a second.



ERNEHBURSHEBERERE, ERASERMERMENRER, BAEREMETIFHRZE.
NS RERRA A —FRME. CMN, TERNENNES "RAR/ZK" T—
Techne, HRARMZARGHENS R THRIREENER.

Subsequent developments in synthesisers and various electro-acoustic instruments have
dismantled the traditional musical values while at the same time opening new horizons for music
composition. Modern music, thus, is transformed into a form of resistant, experimental and non-
standardisable sound practice of Techne, where art and technology seem to have reclaimed their
original co-generative essence.

$E- R O @ erikEn
804.27 A @i



FAMELLKR, BRI, BFERMIEFEROEIMREAITRE, FEARTEEN

"HBESL” |, ATHMSKMALETH "REM" (Echtheit, A¥HE) . AMITRESENFRE S
B EBEHEKR, ERMEENAOKTIWHELIBRER, MERNZAES. FERNERMME
SR HRGE.

Over the past half-century, the prevalent simulated sounds in electronic and digital music have
pushed our auditory experience to become increasingly ‘hyper-real’ , yet have increasingly lost
their ‘authenticity’ , or Echtheit in Walter Benjamin’ s terms. People are immersed in their
preferred auditory “bubbles” and find themselves trapped within the proliferating illusion
industries. However, the genius loci of music, the naturalness of sound, and the richness of diversity

are steadily waning.



BEXTE, AIRXKIEER, KT, MTITHEHBESEGRRE, MERNPHETERIZI.
Lg-BERESRN, AIRBERMER: chatbots (BHIXHLEEA) . reasoners (EIR(K) . Al
agents (EB8E(K) . innovators (BIFF#E) . full organizations (FEEELR) .

In the last decade, the explosion of Al has changed everything — and from the perspective of
industry, especially the consumer end, its impact on music has been particularly dramatic. Sam
Altman has proposed 5 stages of Al evolvement: Chatbots, Reasoners, Al agents, Innovators and
Full Organizations.

thE- bR S m R
104.27 & B
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HEWRR, FFERXEESHRBALRTRLE: REACH ITH

Cocreative Models, Symbolic Interaction, and Cyber-Human Musicianship: the REACH Project

PRI /R - P EE T A

Gérard Assayag

BERES / SRARPIOES

Research director at Institut de recherche et de coordination acoustique/musique (IRCAM) in Paris



Cocreative Models, Symbolic Interaction, and Cyber-
Human Musicianship : the REACH Project.

Gérard Assayag
Ircam

Eump;an Research Councll I rcg:t‘;: ﬁ @ S 6 3 FVBE?? ';I"\:' E o e
Pompi = =



Research Directions at IRCAM STMS LAB

Spatial systems and 2 Ipstrumental innovation,
nition, scenes,
distributed Interaction,

fiment - e
Physical Spa(_\ Ph)[,::t;rall rg):#te:ts.

[1]

Subject

Physical

Digital

Autonomous Agents, Creative Vinu/a| Instruments
3D SoundScape, Agents

Virtual Reality \

1) Human and Artificlal Creativity (HAC)

Information
2) Body, Spaces and Objects (SOB)

Systems, models and signals, sound
synthesis and processing, content analysis,
mathematical formalisms, data sclence

3) Sound and Music Information Processing (SMIP)

Sound and Music Information Dynamics,
structures and Processing






N T — MusicLDM: Enhancing Novelty in Text-to-Music Generation Using

Cyber-Human Musicianship Beat-Synchronous Mixup Strategies with Latent Diffusion

Audio/Music Latent Diffusion Model

g C Treat the latent variable as the input and output of the diffusion model:
* Condition Embedding: CLAP (HTS-AT + RoBERTa)

* Manipulated Space: Mel-Spectrogram and Latent Variable (VAE)

* Vocoder: Hifi-GAN

RTXF

zer? Zynel €

Y

e minons [ b ]
Dess i suasaad

STFT+MclFB

audio waveform

Inspreaby
L, Plamboy o o), AudioLDM: Taxt-to-Audio Generation with
Proc. 40th ICML, Hawai USA. 202

corresponding text

Diffusion Model: Nolse and Denoise

- Forwant Proceu: egenerte st pot 1 G e
+ Revere rocen: recomines s i e Gl e
Contrastive Language-Audio
Pretraining Model (CLAP)

Tomike Karchkhads Ko Chen,
2024, Abu DHABI, Unitod Arab Emiratos. (hal-04715297v2

Multl-Track MuslcLOM: Towards Vorsatilo Music Generation with Latont Dittuslon Modol +. EAI ArtsIT 2024, Nov






REACH .
REACH: Raising co-crEAtvity in A general « creative agent » architecture

for symbiotic interaction

Cyber-Human Musicianship

Deep Latent Space

reach.ircam.fr

Imagine

Percelve Reach Creative agents : data and control flows, feed-backs circuit
~7 2 « Agent queries a representation
Musical signal AJS signal space (imagine) as a response
P> Listen Learn — 4 M lemory to live context (Listen)
Informed listening Model
Y * Ithe agent is learning from both
Reinfor thed t:gntent (music lnh;rmadon)
an @ very course of
%,r, Policy cement ASslgnal interaction through
sy reinforcement
e
* An agent can be submitted to
Control /\ Symbolic signal Interact " external scenarios
scenarios | (composition), discover
scenarios from thergnteraction,
or generate scenarios as a
control Generate | Midissisiea result of interaction
usical signal
]
v

Act



REACH

REACH: Raising co-crEAtivity in

From SOM to Deep Learning

IOPpma

Cyber-Human Musicianship

reach.ircam.fr
Petri Toiviainen, Visualization of tonal content with self-organizing maps (SOM) and self-similarity matrices,

Computers in Entertainment 3(4):1-10 (2005)

SOMs are shallow neuro networks (Frugal AI) that produce
low images of high:

data dlsirlbutlons, |n which the similarity relations
between the data items are preserved

e |
&

=
g

'~

TOS

.,
s \9

..
g

=N

ob D
Vi £ i
.
s Variational Auto Encoders (VAE) are deep (non frugal) models
S OS hn ele eeel ) that learns probabillity distributions of data in a latent space
where similarity relations are preserved

Figure 2. Chords dala set projected in the VA latent space. Variants of the same chord appear as compa
clouds. 3dimensional VAE codes reduced o 2D by PCA. 100 learning epochs (1eft, 299 epochs (right). From
[Feldman 2021) report.

Tonnetz projected on a torus



REACH

REACH: Raising co-crEAtivity in

Cyber-Human Musicianship . ‘ From SOM to Deep Learning

Variational AutoEncoder creating a Chord Latent Space

==
g H_‘ = W
Inputimage M.mx Prodiclod-image from Z
Pzix) ool P(Xiz)
|
o —— Po— VAESs learn a probability distribution of the data in a latent space.
- ] C ity is the perfi of the repi ion for
= o ] % objects har i close as g ically close.
d=2, cpoch = 20 d=3, cpoch = 20
| Compacity (TONNETZ) = .28
-,
€ | EN=
] L2
. o 1‘
d=2, cpoch = 100 d=3, cpoch = 100 EIJL;)—H%’H Compacity (VAE) = .42 Wlnnsr*
‘ . ) S
| _on% =
o -
1 - 0..' | Wy o Compacity (SOM) = .52 Not that bad, more ecological !
d=2, epoch = 200 d=3, epoch = 299

Figure 3.4: How latent spaces evolve with the training epoch






Pierre Boulez 100 birthday: « Pliages » after « Pli selon Pli » (Jan 2025)

Ihumm%% & f i L5 e
ENSEMLE 2 I8 e il
Q ). SR 1 1

BOULEZ CARNE

REBOOTED

No. 3 Improvisation Il
«Une dontolle s'abolit»
pour soprano et neuf instrumentistos (1957)

CARNEGIE HALL
JANUARY 30

Andante - Alla breve

Reimprovising the tradition with

Live Al agents on stage






Music Information Dynamics : Creative Interaction as Information Transfer Between Agents

Transfer entropy TE from signal X to Y Is the degree to which X reduces
the residual uncertaintly about the future of Y after the past of Y was
already taken into consideration.

Txoy = I(Ye; Xe-1a-1 | Yeora-L)
TE is the amount of Information transfer or influence between X and Y
Information Rate IR is the mutual information between the past and the

present in the same signal flow, it measures the level of surprise and
innovation at each time t

IR is the amount of information transfer or Drive between the past of X
and its present+future

Information rate

mbﬁve
X el .w.mm» 6]
g bR mence

c b - HM‘W -t
N—o— " bri

xsG | (M- - 4 -
Past \;rﬁ DﬂvaFufura

Shlomo Dubnov, Vignesh Gokul, Gérard Assayag. Switching Machine Improvisation Models by Latent Transfer Entropy Criterla. Physical Sciences Forum, 2022, 5 (1):49.















The ligeti center

Mission

Mission: Transdisciplinary research in M2T3: music,
media, theater, therapy and technology

Knowledge translation via 4Ps: products, projects,
presentations, personal relations

Structure: 12 projects: two clusters, an office for
knowledge translation and an agency for knowledge
translation and outreach

« Music and Health (4 projects)

« 6 Labs (see right-hand side)

About 30 employees (research fellows and
administrative personnel)

Cluser for Musk usto [0 Idon, Wisens, und
nd Gorundhit fochnologieranler

T S 3 1
MA SwTheolob ArSearch Lob XA Lob.

0 o ©
.

;
MipsH o =
Hoptic o fdeck
(Y w [ Q5

MIA = music therapy day clinic; HSS = Healing Soundscapes; MSpSt = consultation hour for musicians
with health concerns; GPIA = preventative healthcare for instrumental performers; Inno Lab =
Innovations Lab; XR Lab = Extended Reality Lab; ArtSearch Lab = Artistic Research Lab; SusTheaLab
= Sustainable Theater Lab; Prod Lab = Production Lab.




Co-Evolution I

From Bone Flute to Suno

» Co-evolution of music and art in the
development of musical instruments since the
stone age.

» Fragment of a bone flute, estimated age ~55ka
(referred to as Neanderthal flute)

» Toolmaking: an essential part of art and music
creation

» Notion of scaffolding in artistic research
theory. Scaffolds as facilitators of artistic
production.







Al - A Double-Sided Sword

Positive

« Machine reasoning accessible to everybody

« Highly evolved problem-solving capabilities

« Digital companionship

» Quick results

« Focus on high-level tasks

Negative

« Hallucinations

« Output contingent on training data (bias)

« Opaqueness

« The Mean Machine (= Hito Steyerl: Mean Images)
« Model Collapse (akin to resonance catastrophe)
« Overreliance and habit forming

FROM THE CREATOR OF BREAKING BAD

PLURIBUS

























Environments

« Healing Soundscapes realize a hybrid between
playlists and continuous sound scape (patent
pending)

« Currently three different site-specific
environments with a total of 18 pieces:

» Central emergency department

» Radiation department

» Operation theatre at University Heart Center
(UHZ) at UKE HEALING SOUNDSCAPES

» Location settings (for running the same
environment in another location)




The Soundscaper

Integrated solution

« Choice between macOS and Windows-based
solutions

3D printed

Automatic Loudness Adjustment

4 / 6 channel spatialization via built in POE+
switch

Dante network
Easy installation

10 spaces in University Heart Center at the
University Medical Center Hamburg Eppendorf

Interest by other clinics and institutions

o - - b

..H/m*

p— ‘
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Co-Creating Through Musicking (An Insider’ s Perspective): Why We Need a Human-Centered Approach to Music-Al

Selm i B/R

Craig Vear

RERE TINAFE RSB ZHR

President and Deputy Professor of Music and Computer Science at the University of Nottingham



Awareness
Mutual perception
Responsivity
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Human-Al Music Ensemble: A Self-Playing Piano that Listens and Performs

Fa X

Juhan Nam

FHERFFARSR, XHRHEARERERSSIMTEELR=ET(E, ISMIR 2025EF

Professor at the Korea Advanced Institute of Science and Technology (KAIST)

Director of the Music and Audio Computing Lab at the Graduate School of Culture Technology, Chair of ISMIR 2025



Human-Al Music Ensemble:

A Self-Playing Piano that Listens and Performs

KAIST (3% suLTuss MACLab

" "l\\\l@l—@OY Music and Audio Computing Lab

Juhan Nam



Introduction

e Korea Advanced Institute of Science and Technology KAIST

Welcome to the 26th International Society
for Music Information Retrieval Conference:

ISMIR 2925

Af'ﬂ‘
Sep,21-25, DaeJeon Korea I Bl




Introduction

e Professor @KAIST (2014 - Current)

e PhD in Music (Computer-based Music Theory and Acoustics) @CCRMA,
Stanford University (2006-2013)

e Research Engineer @Qualcomm (2012-2014)

e Software/DSP Engineer @Young Chang / Kurzweil (2001-2006)
M | 7 T ;
Ly , | / / J




Current Research Topics

e Human-Al Ensemble Performance

(e]

O O O O

Score following and auto-accompaniment

Audio-visual music cue detection

Real-time beat tracking for live performance

Piano transcription: real-time, audio-visual, and piano concerto
Piano fingering and pianist motion generation

e Music Performance Analysis and Education

O
©]
@]

Classical western music and traditional Korean music analysis
Music performance assessment for public music education
Al agent for music docent and vocal coaching



Current Research Topics

e Music Making and Production

Symbolic piano music arrangement

LLM-based synthesizer and effect parameter estimation
Instrument timbre transfer

Drum sample retrieval and generation

Singing voice synthesis and editing

O O O O O

e Sound Effect Generation and Audio Processing
o Video-to-audio generation
o Car sound synthesis
o Neural speech codec
o Neural audio super-resolution



Human-Al Music Ensemble

. V7
Video' Score
\ Real-time Position Expressive
* Performance Analysis Performance
o & Score Following Tempo, Generation
/ Velocity
Audio
Al
Performer
Human
Performer

R/ E®O



Human-Al Music Ensemble

Context-Aware
- Musical cues: eye contact, breathing, gestures

- Human errors y 1" ===}
| | > ‘ 7‘;‘ l: i
Multimodal Reference Audio / Music Score
- Audio 4
- Visual VideO\ v Score
- MiDI , Real-time Position Expressive
- Sheet Music * Performance Analysis Performance
- Text ‘ & Score Following Tempo, Generation
/ i /’ Velocity
b Audio Real-time
processing Al Listen, adjust and play
i Performer at the same time

Performer Multiple sources

Robustness
to Acoustic Environment



VirtuosoNet (201 9) Dasaem Jeong %

e Based on conditional variational audio encoder (CVAE)
o Condition: score embedding

o Generate performance features given the score embedding
Score Condition

ﬁusic Score (—»| Score Encoder —)[ Encoded ]—)@—) Rerformance

Score Decoder
e T =T T 7*4 ————— g TSampIing l
1

Perform ) Performance N~ Perform
: e Encoder *:V\-) Features
I

iy T " 7 7 "(Training phase) e
Performance VAE

tempo, onset deviation,
velocity, duration, pedal

VirtuosoNet: A Hierarchical RNN-based System for Modeling Expressive Piano Performance, Dasaem Jeong, Taegyun Kwon, Yoojin Kim, Kyogu Lee and Juhan Nam, ISMIR,
2019



VirtuosoNet (2019)

e Score encoder
o Regard score as an 1D sequence
o Hierarchical attention RNN to learn context
Encoded DDDDDDDD

Score

—
Mmm:g%: Measure
Auonuon 2N - Encoder
ar simultaneousl! Beat
ogeeto Appe 4 ool \ Encoder
- \: s N SN
ST

| Eg IS A —
[ 4 Y N
1 1 | 1 Siglo
» I EH— S
1D sequence C
Score. G 3

B

VirtuosoNet: A Hierarchical RNN-based System for Modeling Expressive Piano Performance, Dasaem Jeong, Taegyun Kwon, Yoojin Kim, Kyogu Lee and Juhan Nam, ISMIR,
2019



VirtuosoNet: Media Art
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VirtuosoNet: Piano Duet

Opening concert for the 50th anniversary ceremony of KAIST (2021)



Matchmaker

e Open-source benchmark framework for score following research

Prebrocess beats extraction
P! audio synthesis

1. Live Streaming M il l— H
Performance pcde I Audio
. e Steaan Processor
2. File Simulation -1
Mode "'“'""E) e

Feature
Extraction

Online

Reference
Alignment iti

Position

Feature
Queue

Reference

Matchmaker: an Open Source Library for Real Time Piano Score Following and Systematic Evaluation, Jiyun Park, Carlos Cancino-Chacén, Suhit Chiruthapudi, Juhan Nam,
ISMIR, 2025



Performer Visualization Joonhyung Bae

UNIVERSITY

KAIST
@YAMAHA

Pianist Jong Hwa Park (Professor at Seoul National University)



Ongoing Work

e Music education & practice
e Barrier-free music performance and accessibility

e Music engagement: knowledge and interactivity

Tumcontext and
event signalsinto
continuously adaptive music
Und der wikde Knabe brach's
AUR FHH 20 HopEEYD

SORI (music s e Lyrics following and Apple Music
education start-up) translation Listening Guide
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The Artist at the Center: Al as Mirror, Medium, and Extension of Musical Imagination

FFHFR- AW

Jonathan Wyner

(ARAEREREUR, FXEARARLIE (BEATL) ZABBIRNEREA

Professor at Berklee College of Music, Director of the Art & Technology Program, Berklee Emerging Art & Technology Lab (BEATL)




The Artist at the Center

The Student/Young Artist perspective:
Al as Mirror, Instrument, and Extension of Musical Imagination

[ BERKLEE COLLEGE OF MUSIC - BEATL }

Jonathan Wyner, Head of Artistic Technology



Al Music Summit June 3-5,
Hackathon June 6-7

Jonathan Wyner, Head of Artistic jwyner@berklee.edu

Technology Initiatives

17 Berklee

O8O




A Career at the Intersection

@— Early Digital Tools

Rescued Bowie and Kiri Te Kanawa recordings using digital
interpolators and spectral subtraction

Stem Splitting
Repaired legacy live performances by Tom Petty and others

|
@

¥

& ML in Production

Applied machine learning to modern recordings in previously
impossible ways

Al Advisory

Advising Moises and Suno; helping musicians navigate non-
deterministic models

For the musician, technology - however breathtaking - would not be meaningful
without the human steering the work.




OUR INSTITUTION

Berklee's Throughline

From Schillinger House to jazz education, from MIDI adoption to
laptop-as-instrument — Berklee has consistently helped artists bend
new systems toward creative purpose rather than allowing systems
to define the terms.




Two Reactions. Neither Sufficient.

The Anxious View

Al as a threat to authorship, labor, artistic dignity, and the
economic foundations of creative life.

Both reactions are understandable. But neither is sufficient on its own. The more important question is: what kind of
relationship do artists to have with these systems?




Technology Has Always Arrived With Disruption
and Controversy

1 2

Mechanical Reproduction Recorded Music

Fear that live performance would lose its value Seen as cultural threat, not just technical novelty
3 4

Electronic Instruments Sampling

Viewed as artificial or insufficiently human Criticized as theft or a collapse of musicianship

In every case, these tools eventually became central to new forms of artistic expression. In one sense, none of this is new.



But Al Is Different

Al is different in scale and in speed. It touches ideation,
production, distribution, authorship, labor, and economic value
all at once.

This is not merely a new instrument or delivery format. It is an
adaptive computational layer sitting across the entire creative
ecosystem.




The artist remains at
the center



BEATL: Berklee Emerging Artistic Technology

Lab

BEATL was created to ensure the relationship between

artists and emerging technology develops in a way that is Bots and Beats
human-centered, ethically aware, and genuinely useful

to creative people.

It is both a space for innovation and a space for critical Machine Learning
inquiry - building curriculum, convening dialogue, and for Musicians
creating practical pathways and relationship with industry

Al in Music
Production

Al Video for
Musicians



Course Framework & Flow

Foundation
Goals, values statement, personal IP discussion, and positioning
students as the experts in the room

Tool Lab

Comparative tool analysis — source separation, Al mastering —
plus exploration of Splice, Synth V, Ace Studio and Suno Studio

| 2 —— Shared Language
T Build y for precise di: ion; establish the
- framework: speed / quality / control / aesthetics / repeatability

[
|4 —— Capstone
EP with an artist under an "artist identity" constraint

What This Course Produces

Ultimately, MP-398 i and raises more. Students
leave not with certainty, but with a sharper set of questions, a personal values
framework, and a body of work that reflects both.

. Finished EP with documented workflow

. Friction log capturing real creative tension

+  Values retrospective on Al + personal IP




A NEW VOCABULARY

Three ways to engage Al in Creative Work
& i <3

Mirror Instrument Extension/Prosthesis

Al reflects self and culture back to us Al as a tool for intentional human Al enlarges the field within which
revealing defaults, dominant interaction — creating a relationship artistry can operate — without
aesthetics, and perceptual cues between gesture, decision, and substituting for the artist's intention or

expression judgment



The Ethical Questions Are Central

Training
Data

Whose work is
included.

Provenance

Where did it
come from.

We are not only talking about tools. We are talking about who benefits, who is visible, and under
what terms creative work is absorbed into systems.

If artists are to remain at the center, the systems themselves must be answerable to artists and to
the cultural communities from which art emerges.

[ Thelanguage of innovation must not become detached from responsibility.

Consent

Were artists
consulted.

Compensation

Who benefits
financially.
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From Generation to Collaboration: How Art and Technology Co-Evolve in Al Music

TR

Xu Fan

Suno ABIAGTFEIM

Software Engineer at Suno Inc.
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the nights get dark and the lights come out
that's the time of year were singing about

Ichorus]
s Christmas.

and boxing day and new yesr
t0 8 lesser extent

fverse 2)
| ke Nosl Edmonds Christrmas present
Noddy Holder tightly tonight




suno Real vintage bive:
slow blues soulfol
IVerso]
Lote at night, mama's fast asleep
A 1hoard anoise, my heart skipped a boat (oh, mama)
Cregte (Custom) Went to her room, what did | find?
Santa Claus standing right by her side (oh, Santa)

Create

My Ciips

(Ohyes, | did, baby
Turkey Time \ Caught old Saint Nick in the act
Inmy moma's bedroom, no less)
Manage Sub
[Chorus)
Caught Santain my mama's bedroom (oh, yeah)
Daddy’s away, it was my little secret (oh, my my)
But now ! know, things will never be the same
Caught Santa in my mamais bedroom, its a shame (oh, Santo)
(lcaught. | caught Santa Claus)

soulful gritty blues
[Verse)

Waoll, I'm goin' down to Louisiana

Gonna get me 8 mojo hand

Gonna raise some hell, gonna make somo noiso

where
Tl be singin' the blues, till tho broak of day.
Gonna find that mojo, gonna bring it on back.
Gonna hoal my soul, got my life on track

o
7 Use on Discord

v o -
Isaac kingS050@gmail.com
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Song Description




Contemporary R&B, Pop, Dance-Pop,
Electropop, Alt-Pop, Teen Pop
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Thoughts >

Sound T B
Soul-Jazz, Hard Bop, gritty female vocal, smoky and authoritative voice,
Hammond B3 organ swells, walking bassline, syncopated drum kit, mid-
tempo groove, 100 BPM, G major, brass section stabs, soulful testimony
style, earthy timbre, bluesy and resilient atmosphere.
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