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This concert is part of MUSAiC Festival 2022, which explores impacts of artificial intelligence 
(AI) on music, and beyond. How can one judge applications of AI to music and art? How do 
creative AI systems affect the use and worth of music and art? What creative possibilities are 
facilitated or hindered by AI? Where are music and art headed? 

1. "Notes for a Future Self”, Oded Ben-Tal (2020) 
Hannah Törnell Wettermark (flute), Johan Söderlund (clarinet), Per-Ola Claesson (cello), Filip 
Korošec (percussion), Niklas Tamm (conductor) 

I composed this work using deep learning tools, specifically folk-rnn and Magenta. Both are 
deep  learning models of  symbolic music, which I used in the composition process to 
generate material that I then  transformed and adapted. Most of the material given  to the 
percussionist came out of Magenta models. I  experimented with  both the melody 
generation and drum pattern generation modes and discovered that the most  interesting 
results came from confusing those: seeding the model with a melodic fragment but setting 
it to generate drum patterns. Or the other way around. The sequences generated  in these 
ways were further transformed by mapping  them onto groups of percussion instruments. 
The player is provided with guidelines about the  composition of the set but  is free to 
construct their own percussion  set.  Both the flute and the clarinet have extended solo 
moments in the piece,  the melodic material of which was generated by folk-rnn and 
further  extended with Magenta. This material was again  transformed in the  composition 
away from the folk idiom. This is the third piece I have composed using machine learning 
tools – following "Bastard Tunes" (2017) and "Between the Lines" (2018). 

Oded Ben-Tal  is a composer and researcher working at the intersection of music, 
computing, and cognition. His compositions range from purely acoustic pieces, to 
interactive, live electronic pieces and multimedia work. In recent years he is particularly 
interested in the interaction between human and computational creativities. Together with 
Bob Sturm he developed research applying deep learning to folk musics and interrogating 
the creative capacity of the resulting generative system within the folk tradition as well as 
outside it. He is also using AI-inspired approaches in the domain of interactive, live 
electronic music. Machine listening techniques combined with algorithmically steered 
processes open space for musical dialogue, in real-time, between human performers and 
computer counterparts. 
  
In 2022 he launched the Datasounds, Datasets and Datasense research network which aims 
to identify core questions that will drive forward the next phase in data-rich music research, 
focused in particular on creative music making. Stemming out of his own compositional 
interests in relating human and machine creativities and broadening the scope to consider 
the implications as well as applications of computational means used to make music, 
understand it, and engage with it.  

2. “The ILLIAC Suite" (1956)  
Gentilia Pop (violin 1), Kent Carlsson (violin 2), Ulf Larsson (viola), Per-Ola Claesson (cello). 

This historic work was composed from the output of programs written for the ILLIAC 
supercomputer at the University of Illinois at Urbana-Champaign by composer Lejaren 
Hiller and mathematician Leonard Isaacson. The work is structured in four experiments, each 
exploring different aspects of music modeling and generation.

https://obental.wixsite.com/main
https://github.com/IraKorshunova/folk-rnn
https://musicdatasense.org/


3. "Music for EDSAC" (1960) 
Gentilia Pop (violin 1), Kent Carlsson (violin 2), Ulf Larsson (viola), Per-Ola Claesson (cello). 

Along with "The ILLIAC Suite" (c. 1957), this is one of the first human-machine music 
collaborations, but very little has been written about it. The work was composed from the 
output of programs written for the EDSAC 2 computer by UK Cambridge Professor of 
Economics David G. Champernowne. More information about this work can be found 
here: https://highnoongmt.wordpress.com/2020/10/01/music-from-edsac-circa-1960/  

4. "Azimuth Conjunction In Declining State (ACIDS, excerpt)” (2021) 
For tape 

This excerpt is of a 24-minute piece created by Antoine Caillon in late 2021. It uses the 
recently proposed RAVE model to randomly generate strings in real time inside max/msp 
using the external nn~. The spat5 library is then used to spatialize the generated audio. The 
model was trained on 300 hours of string music, retrieved from all over the internet. 

Antoine Caillon holds a master's degree in Acoustics, Signal Processing and  Computer 
Science applied to Music (ATIAM, 2019), and is currently a PhD student in the IRCAM-STMS 
Musical Representations team. He studies hierarchical temporal learning for multi-instrument 
audio neural synthesis and develops different models and applications for artistic use. In this 
context, he  collaborates with composers in residence at IRCAM to create 
new interactions and experiences based on deep learning. 

5. "Bias", Artemi Maria-Giotti (2022)  
Johan Söderlund (bass clarinet) 

In Bias, for bass clarinet and interactive music system, two neural networks trained to 
simulate the composer’s aesthetic preferences perform an aesthetic evaluation of the 
musician’s input in real-time and determine whether the computer will respond to the 
musician, remain silent or propose new sound material. The work aims to draw parallels 
between aesthetic judgments as inherently “biased” (i.e., subjective) and AI bias, a 
phenomenon that consists in machine learning algorithms making arbitrary assumptions 
about data, or amplifying any bias present in the data. The composition takes a critical and 
subversive approach to machine learning, the aim of which is not to simulate the composer’s 
aesthetic preferences as accurately as possible, but rather to use them as a departure point 
for the development of AI bias. What is essentially a specificity of machine learning 
algorithms and normally viewed as an unwanted outcome of the training process is explored 
for its potential to produce idiosyncratic agentive behaviors. 

Artemi-Maria Gioti is a composer and artistic researcher working in the fields of artificial 
intelligence, musical robotics and participatory sound art. Her research explores the 
transformative potential of new technologies for musical thinking and seeks to redefine 
notions of authorship, performership and the construct of the musical work. She holds a 
doctoral degree in Music Composition from the University of Music and Performing Arts 
Graz. She is currently a Lecturer at the University of Music Carl Maria von Weber Dresden 
and a Research Fellow in Music and Artificial Intelligence at University College London 
(UCL), working on the ERC project MusAI, led by Georgina Born.

6. "Four Musical Proofs and a Conjecture”, Emily Howard (2017) 
KarlaKvartetten: Mimmie Törngren (violin 1), Cornelia Vogel (violin 2), Ludvig Dahlström 
(viola), and Samuel Lazar Eriksson (cello). Computer-generated voice by Shivam Mehta 
(TMH, KTH) 

1. Proof by Contradiction 2. Geometric Proof 3. Proof by Induction 4. Proof by Algebraic 
Transformation 5. Conjecture 

Four Musical Proofs and a Conjecture is a collection of miniatures for string quartet: five 
short movements, each associated with a different mathematical idea, each a poetic 
translation of a mathematical idea into sound. The work arose out of “The Music of Proof”, a 
PRiSM collaboration between composer Emily Howard and mathematician Marcus du 
Sautoy, an exploration of different forms of mathematical proof through the creation of 
music with the aim of revealing connections and differences between their practices. 

Written for the Piatti String Quartet, Four Musical Proofs and a Conjecture was 
commissioned by the Nicholas Boas Charitable Trust. “The Music of Proof" collaboration 
between Emily Howard and Marcus du Sautoy, and the world premiere performance of Four 
Musical Proofs and a Conjecture, were supported by New Scientist. The work was first 
performed by the Piatti String Quartet, presented by Emily Howard and Marcus du Sautoy, 
as part of New Scientist Live 2017, at The ExCel, London, UK. © Emily Howard 2022 

Professor Emily Howard holds a Personal Chair in Composition at the RNCM and is Director 
of PRiSM, the RNCM Centre for Practice & Research in Science & Music. A graduate in 
mathematics and computer science from Oxford University, Howard studied composition at 
the RNCM (MMus) and the University of Manchester (PhD). She was appointed UBS 
Composer in Residence in conjunction with the LSO at the Bridge Academy, Hackney in 
2010; Leverhulme Trust Artist in Residence at the University of Liverpool’s Department of 
Mathematical Sciences in 2015; and TORCH Visiting Research Fellow at the University of 
Oxford in 2019. Howard was elected Honorary Fellow of Lincoln College, Oxford in 2019. 
Described as ‘one of our most original musical voices’ by the Manchester International 
Festival (MIF), Howard made her MIF debut in 2019 with The Anvil: An Elegy for Peterloo, a 
major new work for orchestra, massed chorus and soloists to mark the 200th anniversary of 
Peterloo, with a text by Michael Symmons Roberts. The Times praised Howard’s ‘ferocious 
skills’ and ‘instrumental panache’. 

Howard’s music is commissioned, performed and broadcast all over the world. Her work is 
known for its inventive connections with mathematical shapes and processes: Antisphere – 
the latest addition to Howard’s ongoing series of orchestral geometries – was commissioned 
by the Barbican for Sir Simon Rattle and the London Symphony Orchestra (LSO), and 
opened the 2019-20 season. Her music is the focus of a NMC composer portrait disc, 
Magnetite. BBC Radio 3’s Record Review noted that the scientific ideas were ‘brilliantly 
articulated’ throughout the collection. 
 

https://www.rncm.ac.uk/research/research-centres-rncm/prism/
http://www.emilyhoward.com/work_detail/TheAnvil.php
http://www.emilyhoward.com/work_detail/antisphere.php
https://www.nmcrec.co.uk/recording/magnetite

