
https://www.technologyreview.com/s/607831/nvidia-ceo-software-is-eating-the-world-but-ai-is-going-to-eat-software/

… Music, too?

https://www.technologyreview.com/s/607831/nvidia-ceo-software-is-eating-the-world-but-ai-is-going-to-eat-software/


https://www.bloomberg.com/news/articles/2018-11-06/new-york-michelin-stars-2019-dining-guide-best-nyc-restaurants

https://www.bloomberg.com/news/articles/2018-11-06/new-york-michelin-stars-2019-dining-guide-best-nyc-restaurants
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Mozart’s Dice 
Game (1787?)

http://abjad.mbrsi.org/literature_examples/mozart.html

mapping numbers 2-12
to bar templates

1116 = 45,949,729,863,572,161 
different yet similar waltzes

http://abjad.mbrsi.org/literature_examples/mozart.html
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RNN Writing like Shakespeare (2015)

PANDARUS:
Alas, I think he shall be come approached and the day
When little srain would be attain'd into being never fed,
And who is but a chain and subjects of his death,
I should not sleep.

Second Senator:
They are away this miseries, produced upon my soul,
Breaking and strongly should be buried, when I perish
The earth and thoughts of many states.

DUKE VINCENTIO:
Well, your wit is in the care of side and that.

Second Lord:
They would be ruled after this chamber, and
my fair nues begun out of the fact, to be conveyed,
Whose noble souls I'll have the heart of the wars.

Clown:
Come, sir, I will make did behold your worship.

VIOLA:
I'll drink it.

training:
• read Shakespeare 

character by character 
and try to predict the 
next character

• no explicit knowledge 
about words and 
grammar

2018-11-08Sebastian Stober - AI for Music Creation 5

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

http://karpathy.github.io/2015/05/21/rnn-effectiveness/
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FolkRNN
An experimental album of 
Irish traditional music and 
computer-generated tunes

https://soundcloud.com/oconaillfamilyandfriends
http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-235167

“I don’t know whether to applaud or cry.”

“According to iTunes, I listened to the album six times. Not once did 
I even suspect a little the tunes might not be traditional. Well done! 
(Indeed, I’m inclined to think this software might be better at writing 
traditional tunes than many modern tunesmiths…)”

https://thesession.org/discussions/42712

http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-235167
http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-235167
https://thesession.org/discussions/42712
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FOLK RNN TUNE №9284

X:9284
M:4/4
K:Cmaj
CD|:EzDF A2c2|B2AB BAG2|e2dc B2dB|
AGGE F2GF|E2DC B,2A,2|c2Bc ADFA,|G,B,DE F,2A,B,|1
C6F2:||2C6z2|:c2BA B2c2|B2A2 A3B|
B2B2 G2F2|F3G A2A2|BcBA GFEG|F2ED A,CB,A,|
G,2A,B, C2C2|C6GA:|
The RNN properties were with seed and temperature .
The prime tokens were .
Generated on .

H E A R I T

! " 0:00
 TEMPO

120
 

Download MIDI

S E E I T

S A V E I T

Folk RNN Tune №9284  Archive  Remove

The Machine Folk Session is a community website dedicated to folk music generated by, or co-created with, machines.
Give your generated tune a title, hit 'Archive', and it will become part of the collection there. You'll be taken to its page
on the machine folk session site, where you can hand-craft settings of the tune and discuss it with others.

CREDITS

folk-rnn is a project funded by the UK Arts and Humanities Research Council, grant no. AH/R004706/1: "Engaging
three user communities with applications and outcomes of computational music creativity". The generated tunes and
the patterns of use that generated them may be used for research purposes, such as this grant.

The original folk-rnn project page, where the algorithm and models were developed, is here:
https://github.com/IraKorshunova/folk-rnn. It links to several compositions created by folk-rnn that have been
performed live, analysed and so on.

Web application by Toby Harris. Please report any issues here.

folkRNN
generate a folk tune with a

recurrent neural network

PRESS TO GENERATE TUNE

Compose

MODEL

thesession.org (w/ :| |:)
TEMPERATURE

1
 

METER

4/4
 MODE

C Major
INITIAL ABC

C D

SEED 

185455

2
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https://folkrnn.org/tune/9284 https://github.com/IraKorshunova/folk-rnn

https://folkrnn.org/tune/9284
https://github.com/IraKorshunova/folk-rnn
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FolkRNN / Machine Folk

https://www.youtube.com/watch?v=B5Uv9VzIlXs
https://folkrnn.org

https://themachinefolksession.org/

https://www.youtube.com/watch?v=B5Uv9VzIlXs
https://folkrnn.org/
https://themachinefolksession.org/


ins ght
coach & consult

2018-11-08Sebastian Stober - AI for Music Creation 9

Adding Expressivity

https://magenta.tensorflow.org/performance-rnnhttps://www.youtube.com/watch?v=JVf6esaXeLE

https://magenta.tensorflow.org/performance-rnn
https://www.youtube.com/watch?v=JVf6esaXeLE


ins ght
coach & consult

2018-11-08Sebastian Stober - AI for Music Creation 10

Creating Soundtracks

https://www.jukedeck.com

https://www.jukedeck.com/
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Creating Soundtracks
… and morehttps://www.ampermusic.com/app#

https://www.ampermusic.com/app
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Adaptive Music (on-the-fly!)

video: https://www.youtube.com/watch?v=zrCTQPEZ7-E
website: https://melodrive.com/

https://www.youtube.com/watch?v=zrCTQPEZ7-E
https://melodrive.com/
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Using Generative Models to Invent 
Meaningful Creative Operations

https://distill.pub/2017/aia/

https://distill.pub/2017/aia/
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JamSketch: Improvisation Made Easy
JamSketch: A Drawing-based Real-time Evolutionary

Improvisation Support System

Tetsuro Kitahara
College of Humanities and Sciences,

Nihon University,
Tokyo, Japan

kitahara@chs.nihon-u.ac.jp

Sergio Giraldo
Music Technology Group,
Universitat Pompeu Fabra,

Barcelona, Spain
sergio.giraldo@upf.edu

Rafael Ramírez
Music Technology Group,
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Barcelona, Spain
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ABSTRACT
In this paper, we present JamSketch, a real-time improvisa-
tion support system which automatically generates melodies
according to melodic outlines drawn by the users. The sys-
tem generates the improvised melodies based on (1) an out-
line sketched by the user using a mouse or a touch screen,
(2) a genetic algorithm based on a dataset of existing mu-
sic pieces as well as musical knowledge, and (3) an expres-
sive performance model for timing and dynamic transfor-
mations. The aim of the system is to allow people with no
prior musical knowledge to be able to enjoy playing music
by improvising melodies in real time.

Author Keywords
Improvisation, melodic outline, melody creation

ACM Classification
H.5.5 [Information Interfaces and Presentation] Sound and
Music Computing

1. INTRODUCTION
Improvisation is one of the most enjoyable forms of mu-
sic performance in which musicians create music compo-
sitions in real time combining communication of emotions,
instrumental technique and spontaneous response to others.
There have thus been attempts to support improvisation by
unskilled players using computing technologies [1, 2, 6, 7].

In this paper we present JamSketch, a real-time improvi-
sation support system which automatically generates melodies
according to melodic outlines drawn by the users. We de-
veloped a melody editing system that creates a melody ac-
cording to a melodic outline drawn by the user [9]. Once the
user draws a melodic outline, the system creates a melody
according to the outline. Given the intuitive nature of draw-
ing, several drawing-based systems have been proposed to
allow people with no prior music knowledge to specify their
musical ideas [3, 4, 8]. However, these systems do not create
melodies in real time, so they are not unsuitable for sup-
porting of real-time improvisation. Our system is able to
generate expressive improvised melodies in real time given
an outline drawn by the user.

2. SYSTEM OVERVIEW
A screenshot of our system is shown in Figure 1. Once the
system is launched, a piano-roll interface is displayed on the

Licensed under a Creative Commons Attribution
4.0 International License (CC BY 4.0). Copyright
remains with the author(s).

NIME’17, May 15-19, 2017, Aalborg University Copenhagen, Denmark.

Figure 1: A piano roll with the melodic outline
drawn by the user (blue) and the corresponding
melody generated by the system (orange)

screen. During the playback of an accompaniment (given by
a MIDI file with a chord transcription), the user can draw a
melodic outline on the piano-roll screen by using the com-
puter mouse or touch pad as an input device. The melody
is created individually for each measure. Once the mouse
coursor enters the region of measure m and then moves out
from that region (or the mouse button is released there), the
creation of a melody for measurem starts. After the melody
is created, the most likely expression parameters (the onset,
duration, and energy for each note) are estimated. Gener-
ation of melody and expression parameters in the current
implementation takes approximately 0.5 s and 0.2 s. Thus,
users are required to draw their melodic outlines one bar in
advance.

2.1 Drawing Melodic Outline
During the playback of the accompaniment, the user draws
a melodic outline {y(t)} on the piano-roll screen. Here,
y(t) represents the pitch of the outline at time t. The time
resolution is an eighth-note triplet.

2.2 Determining Rhythm of Melody
When the mouse cursor moves out from measure m in the
piano roll (i.e. it moves to measure m+1) or the mouse but-
ton is released, melody generation for measure m iniciates.

First, the rhythm (i.e., the melody notes’ durations) is
determined. The key idea is to generate a note onset at time
points of high-variability of y(t). This is achieved through
the following steps:

1. A set of note onset candidates, R, is defined. Each
element of R is a 12-dimensional binary vector, where
1 stands for an onset and 0 stands for a non-onset.
For example, (1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0) represents a
sequence of two half notes.

2. We decide a tentative rhythm R′ from {y(t)}. The i-th
element of R′, denoted by R′(i), is defined as follows:

R′(i) =

!
1 (|y(tm+i)− y(tm+i−1)| > δ)
0 (otherwise)

505

https://www.flickr.com/photos/telecom-paristech/30009151307/in/album-72157671708742677/
http://www.nime.org/proceedings/2017/nime2017_paper0101.pdf

https://www.flickr.com/photos/telecom-paristech/30009151307/in/album-72157671708742677/
http://www.nime.org/proceedings/2017/nime2017_paper0101.pdf
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Piano Genie
inspired by Guitar Hero

https://www.youtube.com/watch?v=YRb0XAnUpIk&list=PLBUMAYA6kvGVOmhAwLRP4i_L15D7AoWDJ

https://www.youtube.com/watch?v=YRb0XAnUpIk https://magenta.tensorflow.org/pianogenie
https://arxiv.org/pdf/1810.05246.pdf

https://www.youtube.com/watch?v=YRb0XAnUpIk&list=PLBUMAYA6kvGVOmhAwLRP4i_L15D7AoWDJ
https://magenta.tensorflow.org/pianogenie
https://arxiv.org/pdf/1810.05246.pdf
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Disentangling Content & Style
Photo-Realistic Image SynthesisMore Fun: Photo-realistic Synthesis

http://arxiv.org/abs/1601.04589 Combining Markov Random Fields and Convolutional Neural Networks for Image Synthesis
https://arxiv.org/abs/1601.04589

Li & Wand (2016): Combining Markov Random Fields and 
Convolutional Neural Networks for Image Synthesis

https://arxiv.org/abs/1601.04589
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Domain Transfer

https://github.com/junyanz/CycleGANCycleGAN. Zhu et al. 2017 

https://github.com/junyanz/CycleGAN
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Domain Transfer

https://github.com/junyanz/CycleGANCycleGAN. Zhu et al. 2017 

https://github.com/junyanz/CycleGAN
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Flow Machines (Sony CSL)
http://www.flow-machines.com/

https://www.youtube.com/watch?v=0qnTaAz-xtQ

http://www.flow-machines.com/
https://www.youtube.com/watch?v=0qnTaAz-xtQ
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Flow Machines (Sony CSL)

https://www.youtube.com/watch?v=buXqNqBFd6E

methods: https://www.flow-machines.com/archives/publications/

https://www.youtube.com/watch?v=LSHZ_b05W7o

http://www.flow-machines.com/

https://www.youtube.com/watch?v=buXqNqBFd6E
https://www.flow-machines.com/archives/publications/
https://www.youtube.com/watch?v=LSHZ_b05W7o
http://www.flow-machines.com/
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• AI musicians that compose music
– static (“bespoke”) vs adaptive 

• AI-driven instrument interfaces 
for non-musician

• AI that complements musicians
– inspiration / collaboration
– style exploration

2018-11-08Sebastian Stober - AI for Music Creation 21

AI for Music Creation
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Work as a Team!

[ techcrunch.com ]

Sebastian Stober - AI for Music Creation
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AI for Music Creation

https://ai.google/research/teams/brain/magenta

https://ai.google/research/teams/brain/magenta
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Thank You!
contact: stober@ovgu.de
website: ai.ovgu.de

insaight.de

mailto:stober@ovgu.de
http://www.ai.ovgu.de/
http://insaight.de/

