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Machine learning is: 

• Methods for making machines learn from data.
• One of the hotest areas of research in Ai today!
• Hugely successful due to 

a confluence of data, 
computational resources, 
advancements in efficient 
and effective algorithms, 
and massive amounts of 
capital.



Folk music is: 

• An historically motivated categorization of musical practice 
among “common” people sharing
a regional identity

• Often accompanying other 
practices, such as dancing or
story telling

• Passed aurally with provenance

Johnny O’Leary



Ai Folk?
Faux Folk?

trAiditional Music?



https://theconversation.com/machine-folk-music-composed-by-ai-shows-technologys-creative-side-74708

Machine Folk

https://theconversation.com/machine-folk-music-composed-by-ai-shows-technologys-creative-side-74708


An Example: “The Boys of Ballinaburre”
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An Example: “The Boys of Ballinaburre”

https://youtu.be/qcOZZpfSM_E

https://youtu.be/qcOZZpfSM_E


Some background
How did I get here?



http://karpathy.github.io/2015/05/21/rnn-effectiveness/

http://karpathy.github.io/2015/05/21/rnn-effectiveness/


A basic recurrent network

http://karpathy.github.io/2015/05/21/rnn-effectiveness/

http://karpathy.github.io/2015/05/21/rnn-effectiveness/


http://karpathy.github.io/2015/05/21/rnn-effectiveness/

http://karpathy.github.io/2015/05/21/rnn-effectiveness/


Source Code

https://github.com/karpathy/char-rnn

https://github.com/karpathy/char-rnn


First experiments (1180 tunes)



folk-rnn (v1): architecture

5,595,136 parameters

LSTM Layer 1 (512)

LSTM Layer 2 (512)

LSTM Layer 3 (512)

Softmax layer Sample

135x1



Meh

Let’s use more data!



http://thesession.org

http://thesession.org/


Example transcription from thesession.org

27,27,"Drowsy Maggie","reel","4/4","Edorian","|:E2BE dEBE|E2BE AFDF|E2BE 
dEBE|BABc dAFD:| d2fd c2ec|defg afge|d2fd c2ec|BABc dAFA| d2fd c2ec|
defg afge|afge fdec|BABc dAFD|","2001-05-21 03:47:39","Jeremy"
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Sorpike’s Cat
folk-rnn (v1) + Sturm
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https://youtu.be/uSPDnew-7sY

https://youtu.be/uSPDnew-7sY


100,000 tunes in 34 volumes

https://highnoongmt.wordpress.com/2018/01/05/volumes-1-20-of-folk-rnn-v1-transcriptions/

https://highnoongmt.wordpress.com/2018/01/05/volumes-1-20-of-folk-rnn-v1-transcriptions/


The Endless Traditional Music Session (2015)

Page no longer works L.



https://soundcloud.com/sturmen-1/on-hold-millennial-whoop-reel

https://soundcloud.com/sturmen-1/on-hold-millennial-whoop-reel


http://thesession.org

http://thesession.org/


Comments @ thesession.org

https://thesession.org/discussions/37800

“I think it’s reckless to send 
3,000 machine-created [tunes] 
into the world.” -- thesession.org
user Ergo 

https://thesession.org/discussions/37800


A vanilla LSTM with a special vocabulary
https://github.com/IraKorshunova/folk-rnn

folk-rnn

Sturm, et al., “Music transcription modelling and composition using deep learning,” 
in Proc. Conf. Computer Simulation of Musical Creativity, 2016.

https://github.com/IraKorshunova/folk-rnn


Token types in the folk-rnn (v2) vocabulary

4. Measure (5)

3. Mode (4)

2. Meter (7)

5. Pitch (85)1. Transcription (2) <s>, </s>

M:4/4

K:Cdor

| :|

A c ^f

6. Duration (25) 2

7. Grouping (9) (3 [ ]

• All titles, ornamentations, etc. removed
• All tunes transposed to root C
• 137 tokens in total

Aim: design a vocabulary that has little ambiguity, and efficiently
represents transcriptions.



Example transcription from thesession.org

extract, transpose, tokenise

27,27,"Drowsy Maggie","reel","4/4","Edorian","|:E2BE dEBE|E2BE AFDF|E2BE 
dEBE|BABc dAFD:| d2fd c2ec|defg afge|d2fd c2ec|BABc dAFA| d2fd c2ec|
defg afge|afge fdec|BABc dAFD|","2001-05-21 03:47:39","Jeremy"



folk-rnn (v2): architecture

5,599,881 parameters

LSTM Layer 1 (512)

LSTM Layer 2 (512)

LSTM Layer 3 (512)

Softmax layer Sample

137x1





Human-in-the-loop composition

https://highnoongmt.wordpress.com/2015/08/15/deep-learning-for-assisting-the-process-of-music-composition-part-4/

https://highnoongmt.wordpress.com/2015/08/15/deep-learning-for-assisting-the-process-of-music-composition-part-4/


https://folkrnn.org/

https://folkrnn.org/


Theme from “Close Encounters of the 3rd Kind”Close Encounters of the Reel Kind

folk-rnn (v2) + Sturm
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Theme from “Close Encounters of the 3rd Kind”Close Encounters of the Reel Kind

folk-rnn (v2) + Sturm
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https://youtu.be/ZN0Fi_oyu44

https://youtu.be/ZN0Fi_oyu44


https://soundcloud.com/sturmen-1

https://soundcloud.com/sturmen-1


“Bastard Tunes” by Oded Ben-Tal (2017)

https://youtu.be/YZ2jb0ksOm4

https://youtu.be/YZ2jb0ksOm4


Failure can be very interesting

https://youtu.be/RaO4HpM07hE

“The Humours of Time Pigeon”

Arranged for ensemble:

https://bit.ly/386wrnG

https://youtu.be/RaO4HpM07hE
https://bit.ly/386wrnG
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Concert May 23 2017 QMUL

Featuring music
co-composed with

our system and other 
machine intelligences

Ensemble X.Y
Daren Banarsë

and crew
Úna Monaghan

Elaine Chew

https://www.eventbrite.co.uk/e/partnerships-tickets-31992055098

https://www.eventbrite.co.uk/e/partnerships-tickets-31992055098
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Expert elicitation

• One expert expressed surprise at how good the “fake” 
tunes can be

• About one in 3 are ok, one in 5 are good
• Had little trouble finding material to work with

• Another expert commented:
• “This raises questions about the very nature of the folk 

music.”
• “You’re playing it and it feels familiar but doesn’t.”
• “Not sure how excited I would be to perform them 

[because] I think they will mostly just sound like mixed 
up tunes.”

https://www.youtube.com/channel/UC7wzmG64y2IbTUeWji_qKhA

https://www.youtube.com/channel/UC7wzmG64y2IbTUeWji_qKhA


An Unintentional Experiment!

https://www.dailymail.co.uk/sciencetech/article-4544400/Researchers-create-computer-writes-folk-music.html

https://www.dailymail.co.uk/sciencetech/article-4544400/Researchers-create-computer-writes-folk-music.html


Media Attention!

https://www.dailymail.co.uk/sciencetech/article-4544400/Researchers-create-computer-writes-folk-music.html



Media Attention!

https://www.dailymail.co.uk/sciencetech/article-4544400/Researchers-create-computer-writes-folk-music.html



Evaluation: Unintentional experiments

https://www.dailymail.co.uk/sciencetech/article-4544400/Researchers-create-computer-writes-folk-music.html

https://www.dailymail.co.uk/sciencetech/article-4544400/Researchers-create-computer-writes-folk-music.html


An Intentional Experiment

How difficult will it be for a professional 
musician to produce an album using 

material generated by our system that will 
be judged successful within the idiom of 

Irish traditional music?



100,000 tunes in 34 volumes

https://highnoongmt.wordpress.com/2018/01/05/volumes-1-20-of-folk-rnn-v1-transcriptions/
Daren Banarsë

https://highnoongmt.wordpress.com/2018/01/05/volumes-1-20-of-folk-rnn-v1-transcriptions/


The reveal is

comin
g soon …



“Let’s Have Another Gan Ainm”

Sturm, B. L. and Ben-Tal, O. (2018). Let’s Have Another Gan Ainm: An experimental album 
of Irish traditional music and computer-generated tunes. Technical report, KTH.

https://soundcloud.com/oconaillfamilyandfriends

https://soundcloud.com/oconaillfamilyandfriends


“Let’s Have Another Gan Ainm”

• 31 tunes in total arranged in 11 sets
• material of 20 tunes generated by folk-rnn models
• 11 tunes come from traditional repertoire
• Banarsë had access to all 100,000 tunes, but he took 

tunes from only six of the 34 volumes
• Banarsë and the musicians were free to do as they wished 
• More info: 

• Ben-Tal, Harris, and Sturm, “How music Ai is useful: 
Engagements with composers, performers, and 
audiences”, Leonardo, 2020.



Machines generating music is nothing new
The Illiac Suite (1957)

https://youtu.be/fojKZ1ymZlo


Machines generating music is nothing new
The Illiac Suite (1957)

Music from EDSAC (1960)

https://youtu.be/fojKZ1ymZlo
https://www.youtube.com/watch?v=gogIM2kKB1U&list=PLT_o2wa6T9d6ZMPnYW13XS6UoqymtxzN4


Machines generating music is nothing new
The Illiac Suite (1957)

Music from EDSAC (1960)

https://youtu.be/fojKZ1ymZlo
https://www.youtube.com/watch?v=gogIM2kKB1U&list=PLT_o2wa6T9d6ZMPnYW13XS6UoqymtxzN4


So what?



Let’s get serious!

My Saturday morning fun developed into several 
interesting research questions:

• How far can we get with off-the-shelf (vanilla) ML?



Let’s get serious!

My Saturday morning fun developed into several 
interesting research questions:

• How does the system work?
• Where is its knowledge in its 5.6 million parameters?

Sturm et al., “Machine learning research that matters for music creation: 
A case study,” J. New Music Research 48(1): 36–55, 2018.



folk-rnn (v2): architecture

5,599,881 parameters

LSTM Layer 1 (512)

LSTM Layer 2 (512)

LSTM Layer 3 (512)

Softmax layer Sample

137x1



LSTM Layer 1 (512)
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Let’s get serious!

My Saturday morning fun developed into several 
interesting research questions:

• What is a model learning? Where is its “knowledge”?



Let’s get serious!

My Saturday morning fun developed into several 
interesting research questions:

• How can we evaluate the resulting models?
• How can such models assist/hinder music creation?

Involving practitioners, organizing workshops and 
concerts, composing ourselves and inviting others, 
cherry picking, …
The models definitely assist me! But mileage may vary.

Sturm et al., “Machine learning research that matters for music creation: 
A case study,” J. New Music Research 48(1): 36–55, 2018.



Let’s get serious!

My Saturday morning fun developed into several 
interesting research questions:

• How can folk music improve ML research?
• What does this mean for traditional music?



MUSAiC: 2020-2025 @ KTH

Music at the Frontiers of 
Artificial Creativity and Criticism

Confronting questions and challenges at the frontier of the AI 
disruption/transformation of music

https://musaiclab.wordpress.com

https://musaiclab.wordpress.com/


Ai Music Generation Challenge 2020 

Build an Ai that generates the most plausible double jigs, 
as judged against the 365 published in O’Neill’s 

The Dance Music of Ireland (1907). 

• Up to two prizes awarded
• The panel of judges consisted of four (human) experts in 

Irish traditional music and performance
• A performance of the best AI jigs occurred at the 2020 

Joint Conference on AI Music Creativity
• More information

https://boblsturm.github.io/aimusic2020/
https://www.kth.se/en/eecs/om-oss/konferenser-och-event/aimusic2020/ai-music-generation-challenge-2020-1.946478
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Ai Music Generation Challenge 2020 

Build an Ai that generates the most plausible double jigs, 
as judged against the 365 published in O’Neill’s 

The Dance Music of Ireland (1907). 

Three aims:
• to promote meaningful approaches to evaluating music Ai;
• to see how music Ai research can benefit from considering traditional 

music, and how traditional music can benefit from music Ai research;
• to facilitate discussions about the ethics of music Ai research applied 

to traditional music practices.



Ai Music Generation Challenge 2021

Build an Ai that generates the most plausible …

https://github.com/boblsturm/aimusicgenerationchallenge2021

https://github.com/boblsturm/aimusicgenerationchallenge2021


Ai Music Generation Challenge 2021

Build an Ai that generates the most plausible … 

Slängpolskas!

https://github.com/boblsturm/aimusicgenerationchallenge2021

https://github.com/boblsturm/aimusicgenerationchallenge2021


En själ-lös “svensk” låt!

https://themachinefolksession.org/tune/551

https://themachinefolksession.org/tune/551


https://tunesfromtheaifrontiers.wordpress.com/

https://tunesfromtheaifrontiers.wordpress.com/


Want to do more?

https://www.facebook.com/groups/TheMFSociety
https://github.com/boblsturm/MFSocietyTunebook

https://www.facebook.com/groups/TheMFSociety
https://github.com/boblsturm/MFSocietyTunebook

