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Can you? (I, Robot, 2004)

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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youtu.be/siHfHUm3HGE

https://youtu.be/siHfHUm3HGE


Can you? (I, Robot, 2004)
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Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan



AI Music in the Early Days

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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gbrachetta.github.io/Musical -Dice/
distributedmuseum.illinois.edu/exhibit/ illiac-suite/
theguardian.com/technology/2010/ jul /11/ david -cope-computer -composer

The Early Days

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan

5

(Source: gbrachetta )

Musical Dice Game
(1792)

(Source: Illinois Distributed Museum)

ILLIAC Suite
(1957)

Emily Howell
(2003)

(Source: The Guardian)
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Musical Dice Game (1792)

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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(Source: gbrachetta )

gbrachetta.github.io/Musical -Dice/

https://gbrachetta.github.io/Musical-Dice/
https://gbrachetta.github.io/Musical-Dice/
https://gbrachetta.github.io/Musical-Dice/


Lejaren  Hiller ȿ ILLIAC Suite for String Quartet (1957)

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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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


Photos taken on July 15, 2025 

ILLIAC & ILLIAC Suite @ UIUC!

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan

8



Emily Howell (by David Cope) ȿ Prelude (2007)

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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youtu.be/QHJqp4SlsoU

https://youtu.be/QHJqp4SlsoU


ÅDavid Cope: 'You pushed the button and out came hundreds and 
thousands of sonatasɄ
ÍInterview by Tim Adams published on The Observer, The Guardians, July 10, 2010

Reading: David Cope on Emily Howell

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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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


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

AI Composer Bias (Shank et al., 2023)

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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Electronic music Classical music

AI

Not AI

How should we interpret these two figures? Correlation ɭ Causality

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


The Landscape

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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An Overly -Simplified Music Production Workflow

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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Recording Editing Mixing Publishing

Composition Arrangement

Performance Ticketing



ÅɇIntelligent ways to analyze, retrieve  and create  musicɈ (Yang 2018)

Music Information Research ( MIR)

Yang, ɇMusic Information Research,Ɉ SNHCC, TIGP, lecture notes, April 2018.

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan

14

CreationRetrieval

Analysis



Made with Adobe Firefly

Music Information Research ( MIR)

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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a cat playing heavy metala female cat engineer making 
an electric chip in a classroom a cat engineer debugging on laptop

Electrical Engineering Music Computer Science

Made in September 2023!

https://firefly.adobe.com/


Made with Adobe Firefly

Music Information Research ( MIR)

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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a cat playing heavy metala cat engineer makingan  
electric chip in a classroom

a cat engineer debugging 
Python programs on a laptop

Electrical Engineering Music Computer Science

Made in September 2023!
January 2025

https://firefly.adobe.com/


Films

(Source: The Denver Post )

Universitaetsmedizin , CC BY-SA 4.0, via Wikimedia Commons
uploadvr.com/iron -man -vr-breaks -free -from -cords -load -screens-on-quest -2/
descript.com/blog/article/what -is-the -best -audio -interface -for -recording -a-podcast
denverpost.com/2019/08/02/ colorado -symphony -movie -scores-harry -potter -star -wars/
dailybruin.com/2023/08/04/theater -review -the -musical -les-misrables -offers -stellar -displays -and-impassioned -vocals

Use Cases of AI for Music & Audio

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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Theater

(Source: Daily Bruin )

Gaming

(Source: UploadVR)

Dance

Podcasts

(Source: Descript )

Short videos

Education

Therapy

(Source: Wikimedia Commons )
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Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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Music Classification for Recommendation

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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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

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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Pop, soul, R&B

Rock

Pop

Soul, R&B, pop

Alternative, rock
Musical

Classical
Soundtrack, classical



androidpolice.com/ youtube -music -ask-music -ai-playlist -assistant/

YouTube MusicɄs Ask Music (2024)

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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(Source: Android Police )

Text prompt
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newsroom.spotify.com/2024 -04-07/spotify -premium -users-can-now -turn -any-idea-into -a-personalized -playlist -with -ai-playlist -in-bet a/

SpotifyɄs AI Playlist (2024)

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan
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(Source: Spotify)
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Bessonn&sa , CC BY-NC-SA, via Jamendo
Illustration inspired by Ethan Manilow, Prem Seetharman , and Justin SalamonɄs Tutorial onɇOpen Source Tools & Data for Music Source Separation Ɉ at ISMIR 2020.
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(Other )

Mixture

Sources

(Source: ɇLike BeforeɈ by Bessonn&sa ) 

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


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

Stem Splitter in Logic Pro
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(Source: Logic Pro User Guide ) (Source: Logic Pro User Guide )
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antarestech.com/documentation/auto -tune -pro/chapter -2

Auto -tune Pro
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(Source: Antares Audio Technologies)

https://www.antarestech.com/documentation/auto-tune-pro/chapter-2
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celemony.com/ en/melodyne /what -is-melodyne
izotope.com/ en/learn/why -upgrade -to -nectar -4.html
resonantcavity.com/assets/docs/voloco -user -manual.pdf

Other Auto -tune & Pitch Correction Tools
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(Source: Voloco User Manual)

(Source: Celemony )

Melodyne

Voloco

iZotope  Nectar

(Source: iZotope  Team)
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Fundamental Frequency ( F0) Estimation
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F0 Estimation



ÅGoal : Convert scanned sheet music  into digital musical notation

Optical Music Recognition (OMR)

breezewhite.github.io/ oemer /
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Optical Music 
Recognition

(Source: Oemer )

https://breezewhite.github.io/oemer/
https://breezewhite.github.io/oemer/
https://breezewhite.github.io/oemer/


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

Challenges of OMR
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(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


Alexander Pacha, Jan Hajič, and Jorge Calvo-Zaragoza, ɇA Baseline for General Music Object Detection with Deep Learning ,Ɉ Applied Science, 8(9):1488, 2018.

Musical Object Recognition
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(Source: Pacha et al., 2018)

From the staff below!

https://www.mdpi.com/2076-3417/8/9/1488


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

Commercial  OMR Software
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PhotoScore  & NotateMe  in Sibelius

Soundslice

(Source: Avid)

(Source: Soundslice )
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https://www.avid.com/products/photoscore-and-notateme-ultimate
https://www.avid.com/products/photoscore-and-notateme-ultimate
https://www.avid.com/products/photoscore-and-notateme-ultimate
https://www.avid.com/products/photoscore-and-notateme-ultimate
https://www.avid.com/products/photoscore-and-notateme-ultimate
https://www.avid.com/products/photoscore-and-notateme-ultimate
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https://www.soundslice.com/sheet-music-scanner/
https://www.soundslice.com/sheet-music-scanner/
https://www.soundslice.com/sheet-music-scanner/
https://www.soundslice.com/sheet-music-scanner/
https://www.soundslice.com/sheet-music-scanner/
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osxdaily.com/2017/09/08/identify -song-playing -mac-siri /
support.apple.com/ en-is/guide/shazam/dev9748744b6/web

Shazam & Siri
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(Source: Shazam User Guide )

(Source: OSXDaily)
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download.cnet.com/ soundhound -music -discovery -hands -free -player/3000 -2141_4-77341748.html
soundhound.com/ soundhound /

SoundHound
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(Source: SoundHound )

(Source: CNet)

https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://download.cnet.com/soundhound-music-discovery-hands-free-player/3000-2141_4-77341748.html
https://www.soundhound.com/soundhound/
https://www.soundhound.com/soundhound/
https://www.soundhound.com/soundhound/


Audio  Fingerprinting for Audio Identification

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan

35

Fingerprint 
Database

Fingerprinting 
model

Fingerprinting 
model

Matching



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

GoogleɄs Hum  to Search (2020)

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan

36

(Source: Google Research Blog)
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(Source: Google Research Blog)
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Anna Fleck, ɇThe Most Loved Digital Audio Streaming Platforms ,Ɉ Statista, September 30, 2024 .

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


Mark Levy and Klaas Bosteels, ɇMusic Recommendation and the Long Tail ,Ɉ WOMRAD, 2010.

The Long Tail Problem
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(Source: Levy & Bosteels , 2010)

Long tail< 0.1%

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


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

Listening Behavior Analysis

Hao-Wen Dong, Generative AI for Music and Audio Creation (PAT 464/564), University of Michigan

40

SpotifyɄs Listening PersonalityYouTubeɄs Music Recap

(Source: Spotify)(Source: YouTube)
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Justine Moore and Anish Acharya, ɇThe Future of Music: How Generative AI Is Transforming the Music Industry ,Ɉ Andreessen Horowitz, November 9, 2023.

Generative Music  Use Cases (Andreessen Horowitz, 2023)
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(Source: Andreessen Horowitz )

https://a16z.com/the-future-of-music-how-generative-ai-is-transforming-the-music-industry/


Justine Moore and Anish Acharya, ɇThe Future of Music: How Generative AI Is Transforming the Music Industry ,Ɉ Andreessen Horowitz, November 9, 2023.

Generative Music  Use Cases (Andreessen Horowitz, 2023)
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(Source: Andreessen Horowitz )

https://a16z.com/the-future-of-music-how-generative-ai-is-transforming-the-music-industry/


AI Creative Agents (2015)
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youtu.be/DggF9m9xqik & github.com/DYCI2/Dicy2


