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AI Music in the Early Days
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The Early Days
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Musical Dice Game (1792)
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(Source: gbrachetta)
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Lejaren Hiller – ILLIAC Suite for String Quartet (1957)
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youtu.be/n0njBFLQSk8 & 
music.arts.uci.edu/abauer/3.1/scores/Hiller_Illiac_Suite.pdf

(Source: Illinois Distributed Museum)

https://youtu.be/n0njBFLQSk8
https://music.arts.uci.edu/abauer/3.1/scores/Hiller_Illiac_Suite.pdf


ILLIAC & ILLIAC Suite @ UIUC!

Photos taken on July 15, 2025 6



Emily Howell (by David Cope) – Prelude (2007)
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youtu.be/QHJqp4SlsoU

https://youtu.be/QHJqp4SlsoU
https://youtu.be/QHJqp4SlsoU
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• David Cope: 'You pushed the button and out came hundreds and 
thousands of sonatas’

 Interview by Tim Adams published on The Observer, The Guardians, July 10, 2010

Reading: David Cope on Emily Howell
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"People tell me they don't hear soul in the music," 
he says. "When they do that, I pull out a page of notes 
and ask them to show me where the soul is. We like to 
think that what we hear is soul, but I think audience 
members put themselves down a lot in that respect. 
The feelings that we get from listening to music 
are something we produce, it's not there in the 
notes. It comes from emotional insight in each of 
us, the music is just the trigger."

https://www.theguardian.com/technology/2010/jul/11/david-cope-computer-composer
https://www.theguardian.com/technology/2010/jul/11/david-cope-computer-composer
https://www.theguardian.com/technology/2010/jul/11/david-cope-computer-composer


AI Composer Bias (Shank et al., 2023)

Daniel B. Shank, Courtney Stefanik, Cassidy Stuhlsatz, Kaelyn Kacirek, Amy M. Belfi, “AI composer bias: Listeners like music less when they think it was composed by an AI,” Journal of 
Experimental Psychology: Applied, 29(3):676-692, 2023. 9

Electronic music Classical music

AI

Not AI

How should we interpret these two figures? Correlation ≠ Causality

https://pubmed.ncbi.nlm.nih.gov/36006713/


The Landscape
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An Overly-Simplified Music Production Workflow
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Recording Editing Mixing Publishing

Composition Arrangement

Performance Ticketing



• “Intelligent ways to analyze, retrieve and create music” (Yang 2018)

Music Information Research (MIR)

Yang, “Music Information Research,” SNHCC, TIGP, lecture notes, April 2018. 12

CreationRetrieval

Analysis



Music Information Research (MIR)

Made with Adobe Firefly 13

a cat playing heavy metal
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a cat engineer debugging on laptop
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Made in September 2023!

https://firefly.adobe.com/


Music Information Research (MIR)

Made with Adobe Firefly 14
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Films

(Source: The Denver Post)

Use Cases of AI for Music & Audio

Universitaetsmedizin, CC BY-SA 4.0, via Wikimedia Commons
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Music Classification for Recommendation
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Pop, soul, R&B

Rock

Pop

Soul, R&B, pop

Alternative, rock
Musical

Classical

Soundtrack, classical

What to play next?



Music Classification for Playlist Generation
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Pop, soul, R&B

Rock

Pop

Soul, R&B, pop

Alternative, rock
Musical

Classical

Soundtrack, classical



AI Playlist (Spotify)
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(Source: Spotify)
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Source Separation

Bessonn&sa, CC BY-NC-SA, via Jamendo
Illustration inspired by Ethan Manilow, Prem Seetharman, and Justin Salamon’s Tutorial on “Open Source Tools & Data for Music Source Separation” at ISMIR 2020. 20

(Other)

Mixture

Sources

(Source: “Like Before” by Bessonn&sa) 

https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
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https://www.jamendo.com/track/2230554/like-before
https://source-separation.github.io/tutorial
https://www.jamendo.com/track/2230554/like-before


Stem Splitter in Logic Pro

support.apple.com/guide/logicpro/extract-vocal-instrumental-stems-stem-lgcp61bae908/mac 21

(Source: Logic Pro User Guide) (Source: Logic Pro User Guide)
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Auto-tune Pro

antarestech.com/documentation/auto-tune-pro/chapter-2 22

(Source: Antares Audio Technologies)
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Fundamental Frequency (F0) Estimation
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F0 Estimation



Optical Music Recognition (OMR)

avid.com/products/photoscore-and-notateme-ultimate
soundslice.com/sheet-music-scanner/ 24

PhotoScore & NotateMe in Sibelius

Soundslice

(Source: Avid)

(Source: Soundslice)
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Challenges of OMR

Jorge Calvo-Zaragoza, Juan C. Martinez-Sevilla, Carlos Penarrubia, and Antonio Rios-Vila, “Optical Music Recognition: Recent Advances, Current Challenges, and Future Directions,” 
ICDAR, 2023.
Jiří Novotný and Jaroslav Pokorný, “Introduction to Optical Music Recognition: Overview and Practical Challenges,” DATESO, 2015. 25

(Source: Calvo-Zaragoza et al., 2018) (Source: Novotný & Pokorný, 2015)

https://link.springer.com/chapter/10.1007/978-3-031-41498-5_7
https://ceur-ws.org/Vol-1343/paper6.pdf
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Shazam & Siri

osxdaily.com/2017/09/08/identify-song-playing-mac-siri/
support.apple.com/en-is/guide/shazam/dev9748744b6/web 27

(Source: Shazam User Guide)

(Source: OSXDaily)
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Audio Fingerprinting for Audio Identification
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Hum to Search (Google)

research.google/blog/the-machine-learning-behind-hum-to-search/ 29

(Source: Google Research Blog)
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Hum to Search (Google)
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(Source: Google Research Blog)
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Music Recommendation

Anna Fleck, “The Most Loved Digital Audio Streaming Platforms,” Statista, September 30, 2024. 31

https://www.statista.com/chart/29016/most-popular-music-streaming-services/


The Long Tail Problem

Mark Levy and Klaas Bosteels, “Music Recommendation and the Long Tail,” WOMRAD, 2010. 32

(Source: Levy & Bosteels, 2010)

Long tail
< 0.1%

https://ceur-ws.org/Vol-633/wom2010_paper10.pdf


Listening Behavior Analysis

blog.youtube/news-and-events/2024-music-recap-youtube/
engineering.atspotify.com/2023/01/whats-a-listening-personality/ 33

Spotify’s Listening PersonalityYouTube’s Music Recap

(Source: Spotify)(Source: YouTube)
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Piano Genie (Donahue et al., 2018)

Chris Donahue, Ian Simon, and Sander Dieleman, “Piano Genie,” IUI, 2019. 35

youtu.be/YRb0XAnUpIk & magenta.tensorflow.org/pianogenie

piano-genie.glitch.me/

https://arxiv.org/pdf/1810.05246
https://youtu.be/YRb0XAnUpIk
https://magenta.tensorflow.org/pianogenie
https://magenta.tensorflow.org/pianogenie
https://piano-genie.glitch.me/
https://piano-genie.glitch.me/
https://piano-genie.glitch.me/


Piano Genie (Donahue et al., 2018)

Chris Donahue, Ian Simon, and Sander Dieleman, “Piano Genie,” IUI, 2019. 36

Encoder Decoder

(Source: Donahue et al., 2019)

Input melody

Baseline

Proposed

https://arxiv.org/pdf/1810.05246


JS Bach Doodle (2019)

37

youtu.be/XBfYPp6KF2g & magenta.tensorflow.org/coconet

doodles.google/doodle/
celebrating-johann-

sebastian-bach/

https://youtu.be/XBfYPp6KF2g
https://magenta.tensorflow.org/coconet
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• Based on Orderless NADE (Uria et al, 2014)

Coconet (Huang et al., 2017)

Benigno Uria, Iain Murray, and Hugo Larochelle, “A Deep and Tractable Density Estimator,” ICML, 2014.
Cheng-Zhi Anna Huang, Tim Cooijmans, Adam Roberts, Aaron Courville, and Douglas Eck, “Counterpoint by Convolution,” ISMIR, 2017.
Cheng-Zhi Anna Huang, Tim Cooijmans, Monica Dinculescu, Adam Roberts, and Curtis Hawthorne, ”Coconet: the ML model behind today’s Bach Doodle,” Magenta Blog, 2019. 38

(Source: Huang et al., 2019)

https://arxiv.org/pdf/1310.1757
https://arxiv.org/pdf/1903.07227
https://magenta.tensorflow.org/coconet
https://magenta.tensorflow.org/coconet


Coconet (Huang et al., 2017)

Cheng-Zhi Anna Huang, Tim Cooijmans, Adam Roberts, Aaron Courville, and Douglas Eck, “Counterpoint by Convolution,” ISMIR, 2017. 39

(Source: Huang et al., 2017)

https://arxiv.org/pdf/1903.07227


Coconet (Huang et al., 2017)

Cheng-Zhi Anna Huang, Tim Cooijmans, Adam Roberts, Aaron Courville, and Douglas Eck, “Counterpoint by Convolution,” ISMIR, 2017. 40

(Source: Huang et al., 2017)

https://arxiv.org/pdf/1903.07227


unloop (Garcia et al., 2023)

41

youtu.be/yzBI8Vcjd2s & github.com/hugofloresgarcia/unloop

https://youtu.be/yzBI8Vcjd2s
https://github.com/hugofloresgarcia/unloop
https://github.com/hugofloresgarcia/unloop
https://github.com/hugofloresgarcia/unloop


VampNet (Garcia et al., 2023)

Hugo Flores Garcia, Prem Seetharaman, Rithesh Kumar, and Bryan Pardo, “VampNet: Music Generation via Masked Acoustic Token Modeling,” ISMIR, 2023. 42

(Source: Garcia et al., 2023)

https://arxiv.org/pdf/2307.04686
https://arxiv.org/pdf/2307.04686


RAVE: Real-time Audio Synthesis (Caillon & Esling, 2022) 

Antoine Caillon and Philippe Esling, “RAVE: A variational autoencoder for fast and high-quality neural audio synthesis,” arXiv preprint arXiv:2111.05011, 2021. 43

youtu.be/jAIRf4nGgYI

https://arxiv.org/pdf/2111.05011
https://arxiv.org/pdf/2111.05011
https://arxiv.org/pdf/2111.05011
https://youtu.be/jAIRf4nGgYI


CTAG: Synthesizer Programming (Cherep et al., 2024)

Manuel Cherep, Nikhil Singh, and Jessica Shand, “Creative Text-to-Audio Generation via Synthesizer Programming,” ICML, 2024. 44

ctag.media.mit.edu

Non-gradient-based 
optimization methods

Does not need to 
be differentiable!

(Source: Cherep et al., 2024)

https://arxiv.org/pdf/2406.00294
https://arxiv.org/pdf/2406.00294
https://arxiv.org/pdf/2406.00294
https://arxiv.org/pdf/2406.00294
https://arxiv.org/pdf/2406.00294
https://ctag.media.mit.edu/


iZotope Ozone’s Master Assistant

izotope.com/en/learn/10-steps-to-a-quick-master-in-ozone.html 45

(Source: iZotope)

(Source: iZotope)
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Moises

46



• Free Moises Pro license until Summer 2026 ($180 value)

• Register here

 Use your U-M email (@umich.edu)

 Sign up in your desktop browser

 Ignore the prompt to upgrade your account

Moises

47

https://studio.moises.ai/login/?signup&redirect=claim-trial/UMICHDong/monthly&utm_campaign=UMICHDong&utm_source=www&utm_medium=web


• Stem separation

• Smart metronome & Speed changer

• Pitch changer

• Key & chord detection

• Song section detector

• Voice studio

• Lyric transcription

• AI mastering

• and more…

Moises Features

48



Moises Demo

studio.moises.ai 49

(Source: Moises)

https://studio.moises.ai/


Moises App Demo

50

youtu.be/Pyfx95X8d1Q

https://youtu.be/Pyfx95X8d1Q


Moises VST Plugin

help.moises.ai/hc/en-us/articles/11228246270876-How-do-I-set-up-Moises-Stems-on-a-DAW 51

(Source: Moises)
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Moises VST Plugin

moises.ai/features/stems-vst-plugin/ 52

(Source: Moises)

https://moises.ai/features/stems-vst-plugin/
https://moises.ai/features/stems-vst-plugin/
https://moises.ai/features/stems-vst-plugin/
https://moises.ai/features/stems-vst-plugin/
https://moises.ai/features/stems-vst-plugin/


• Part 1: “This is the way that a lot of tracks start”

• Part 2: Creating backing vocals from scratch

• Part 3: A new way to mix drums

How to Produce Music with Moises

53

https://www.youtube.com/watch?v=2qsPWBf0AFU
https://www.youtube.com/watch?v=2qsPWBf0AFU
https://www.youtube.com/watch?v=6kGHKB_rEOQ
https://www.youtube.com/watch?v=6kGHKB_rEOQ
https://www.youtube.com/watch?v=3w56bvKN04g
https://www.youtube.com/watch?v=3w56bvKN04g


Recap
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The Early Days

gbrachetta.github.io/Musical-Dice/
distributedmuseum.illinois.edu/exhibit/illiac-suite/
theguardian.com/technology/2010/jul/11/david-cope-computer-composer 55

(Source: gbrachetta)

Musical Dice Game
(1792)

(Source: Illinois Distributed Museum)

ILLIAC Suite
(1957)

Emily Howell
(2003)

(Source: The Guardian)

gbrachetta.github.io/Musical-Dice/
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An Overly-Simplified Music Production Workflow

56

Recording Editing Mixing Publishing

Composition Arrangement

Performance Ticketing



• “Intelligent ways to analyze, retrieve and create music” (Yang 2018)

Music Information Research (MIR)

Yang, “Music Information Research,” SNHCC, TIGP, lecture notes, April 2018. 57

CreationRetrieval

Analysis



Films

(Source: The Denver Post)

Use Cases of AI for Music & Audio
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Pop, soul, R&B

Rock

Pop

Soul, R&B, pop

Alternative, rock
Musical

Classical

Soundtrack, classical



Source Separation

Bessonn&sa, CC BY-NC-SA, via Jamendo
Illustration inspired by Ethan Manilow, Prem Seetharman, and Justin Salamon’s Tutorial on “Open Source Tools & Data for Music Source Separation” at ISMIR 2020. 60

(Other)

Mixture

Sources

(Source: “Like Before” by Bessonn&sa) 
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Shazam & Siri

osxdaily.com/2017/09/08/identify-song-playing-mac-siri/
support.apple.com/en-is/guide/shazam/dev9748744b6/web 61

(Source: Shazam User Guide)

(Source: OSXDaily)
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Music Recommendation

Anna Fleck, “The Most Loved Digital Audio Streaming Platforms,” Statista, September 30, 2024. 62

https://www.statista.com/chart/29016/most-popular-music-streaming-services/


Piano Genie (Donahue et al., 2018)

Chris Donahue, Ian Simon, and Sander Dieleman, “Piano Genie,” IUI, 2019. 63

youtu.be/YRb0XAnUpIk & magenta.tensorflow.org/pianogenie

piano-genie.glitch.me/

https://arxiv.org/pdf/1810.05246
https://youtu.be/YRb0XAnUpIk
https://magenta.tensorflow.org/pianogenie
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RAVE: Real-time Audio Synthesis (Caillon & Esling, 2022) 

Antoine Caillon and Philippe Esling, “RAVE: A variational autoencoder for fast and high-quality neural audio synthesis,” arXiv preprint arXiv:2111.05011, 2021. 64

youtu.be/jAIRf4nGgYI

https://arxiv.org/pdf/2111.05011
https://arxiv.org/pdf/2111.05011
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iZotope Ozone’s Master Assistant
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(Source: iZotope)

(Source: iZotope)
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Music Processing Fundamentals

Next Lecture

(Source: Draconichiaro via Wikimedia Commons) (Source: Tangerineduel via Wikimedia Commons)
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