
Music & AI

Lecture 3: AI & Music

PAT 498/598 (Winter 2025)

Instructor: Hao-Wen Dong



• Course website: Syllabus, schedule, readings, recordings, etc.

• Email: Announcements

• Google Chat: Q&A

Communications

hermandong.com/teaching/
pat498_598_winter2025
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https://hermandong.com/teaching/pat498_598_winter2025
https://hermandong.com/teaching/pat498_598_winter2025


Homework 1: Real of Fake!?
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• Don’t worry! You’ll be graded by completion (instead of correctness)!

• Instructions will be sent by emails and released on the course website 

• Please submit you work to Gradescope

• Due at 11:59pm ET on January 22

• Late submissions: 1 point deducted per day

Homework 1: Real of Fake!?
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(Recap) What is Artificial Intelligence?

Systems that think like humans Systems that think rationally

Systems that act like humans Systems that act rationally
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(Recap) Thinking vs Acting: Turing Test (1950)

Interrogator 

Judge by the responses to 
the written questions only

Which is an AI?
Which is a human?

6



(Recap) Can you? (I, Robot, 2004)
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(Recap) Human vs AI: Weak AI vs Strong AI

Performs a single task
Cannot learn from experience

Cannot reason

Reaches human-level intelligence
Have a self-aware consciousness

Solve multiple tasks
Can learn and plan

Artificial General Intelligence (AGI)

8



(Recap) What is Artificial Intelligence?

AI is the study of how to make computers do things at which, 
at the moment, people are better.

– Elaine Rich and Kevin Knight, 1991

Elaine Rich and Kevin Knight, Artificial Intelligence. United Kingdom: McGraw-Hill, 1991.
britannica.com/topic/Deep-Blue
theguardian.com/technology/2016/mar/15/alphago-what-does-google-advanced-software-go-next
youtube.com/watch?v=PFMRDm_H9Sg

(Source: Britannica)

1997

(Source: The Guardian)

2016

(Source: SC2HL)

20??
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https://www.theguardian.com/technology/2016/mar/15/alphago-what-does-google-advanced-software-go-next
https://www.youtube.com/watch?v=PFMRDm_H9Sg


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

Music Information Research (MIR)

CreationRetrieval

Analysis

Yang, “Music Information Research,” SNHCC, TIGP, lecture notes, April 2018. 11



Music Information Research (MIR)

a cat playing heavy metal
a female cat engineer making 
an electric chip in a classroom

a cat engineer debugging on laptop

Electrical Engineering Music Computer Science

Made with Adobe Firefly

Made in September 2023!
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https://firefly.adobe.com/


Music Information Research (MIR)

a cat playing heavy metal
a cat engineer makingan 

electric chip in a classroom
a cat engineer debugging 

Python programs on a laptop

Electrical Engineering Music Computer Science

Made with Adobe Firefly

Made in September 2023!
January 2025
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https://firefly.adobe.com/


Films

(Source: The Denver Post)

Use Cases of AI for Music & Audio

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

Theater

(Source: Daily Bruin)

Gaming

(Source: UploadVR)

Dance

Podcasts

(Source: Descript)

Short videos

Education

Therapy

(Source: Wikimedia Commons)
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https://creativecommons.org/licenses/by-sa/4.0
https://www.uploadvr.com/iron-man-vr-breaks-free-from-cords-load-screens-on-quest-2/
https://www.descript.com/blog/article/what-is-the-best-audio-interface-for-recording-a-podcast
https://www.denverpost.com/2019/08/02/colorado-symphony-movie-scores-harry-potter-star-wars/
https://dailybruin.com/2023/08/04/theater-review-the-musical-les-misrables-offers-stellar-displays-and-impassioned-vocals


AI Music in the Early Days
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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

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


Musical Dice Game (1792)

(Source: gbrachetta)

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


Lejaren Hiller – ILLIAC Suite for String Quartet (1957)

youtu.be/n0njBFLQSk8 & 
music.arts.uci.edu/abauer/3.1/scores/Hiller_Illiac_Suite.pdf
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(Source: Illinois Distributed Museum)

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


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

"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."
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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)

Electronic music Classical music

21
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.

AI

Not AI

How should we interpret these two figures? Correlation ≠ Causality

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


What about ChatGPT?
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• The models behind ChatGPT!

Large Language Models (LLMs)

Word-by-word generation
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• Predicting the next word given the past sequence of words

Language Models

A transformer is a __________

type of food musical instrument

fiction characterelectrical device

deep learning model family of genes
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• A class of machine learning models that learn the next word probability

Language Models (Mathematically)

𝑃  character A transformer is a )

𝑃  electrical A transformer is a )

𝑃  gene A transformer is a )

𝑃  model A transformer is a )

𝑃  food A transformer is a )

𝑃  musical A transformer is a )

𝑃 𝑥𝑖 𝑥1, 𝑥2, … , 𝑥𝑖−1

Next word Previous words
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• How do we generate a new sentence using a trained language model?

Language Models – Generation

A transformer is a Model deep

learningA transformer is a deep Model

modelA transformer is a deep learning Model

introducedA transformer is a deep learning model Model

inA transformer is a deep learning model introduced Model

2017A transformer is a deep learning model introduced in Model

26



• How can we “represent” music in a way that machines understand?

Designing a Machine-readable Music Language

27



• A simple text-based notation

• Use letters to denote pitches

 Lower octave (A–G), higher octave (a–g)

• Use prefix to denote accidentals

 Sharp (^), flat (_), natural (=)

ABC Notation

C, D, E, F,|G, A, B, C| D E F G | A B c  d  | e  f  g  a | b c' d' e'| f' g' a' b'

abcnotation.com/examples

__A         _A        =A         ^A        ^^A
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https://abcnotation.com/examples


What is this song in ABC notation?

CCGG|AAG2|FFEE|DDC2:|
|:GGFF|EED2|GGFF|EED2|
CCGG|AAG2|FFEE|DDC2:|

Twinkle, twinkle, little star!
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An Example of ABC Notation

X:571
T:Ah! vous dirai-je, maman
T:(Twinkle, twinkle, little star)
C:anon.
O:France
R:Nursery song
M:C
L:1/4
Q:120
K:C
CCGG|AAG2|FFEE|DDC2:|
|:GGFF|EED2|GGFF|EED2|
CCGG|AAG2|FFEE|DDC2:|

abcnotation.com/tunePage?a=trillian.mit.edu/~jc/music/abc/mirror/musicaviva.com/france/ah-vous-c/ah-vous-c-1/0000

Meter

Unit note length (temporal resolution)

Tempo

Key

Metadata
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https://abcnotation.com/tunePage?a=trillian.mit.edu/~jc/music/abc/mirror/musicaviva.com/france/ah-vous-c/ah-vous-c-1/0000


ChatGPT can Compose Songs in ABC Notation!

The sheet music is rendered with abc.rectanglered.com.

chat.openai.com
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https://abc.rectanglered.com/
https://chat.openai.com/


A.I. Duet (Mann et al, 2016)

youtu.be/0ZE1bfPtvZo
experiments.withgoogle.com/ai/ai-duet/view

github.com/googlecreativelab/aiexperiments-ai-duet 32

https://youtu.be/0ZE1bfPtvZo?si=KbowCyMao5HlRRNK
https://experiments.withgoogle.com/ai/ai-duet/view/
https://github.com/googlecreativelab/aiexperiments-ai-duet


• Machines still have a hard time reading scanned sheet music

• A task known as optical music recognition (OMR)

Why not using sheet music “scans” directly?

33github.com/apacha/MusicObjectDetector-TF/blob/master/MusicObjectDetector/images/annotated_gt_image.png

(Source: Pacha et al.)

https://github.com/apacha/MusicObjectDetector-TF/blob/master/MusicObjectDetector/images/annotated_gt_image.png


More Examples
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Piano Genie (Donahue et al., 2018)

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

piano-genie.glitch.me/

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

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


Piano Genie (Donahue et al., 2018)

Encoder Decoder

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

(Source: Donahue et al., 2019)

Input melody

Baseline

Proposed
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https://arxiv.org/pdf/1810.05246


Fruit Genie (2019)

youtu.be/HoVs4kC68no

magenta.tensorflow.org/fruitgenie 37

https://youtu.be/HoVs4kC68no
https://magenta.tensorflow.org/fruitgenie


Fruit Genie Live (2019)

youtu.be/L4wvXrPmIkU

magenta.tensorflow.org/fruitgenie 38

https://youtu.be/L4wvXrPmIkU
https://magenta.tensorflow.org/fruitgenie


JS Bach Doodle (2019)

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

doodles.google/doodle/
celebrating-johann-

sebastian-bach/
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https://youtu.be/XBfYPp6KF2g
https://magenta.tensorflow.org/coconet
https://doodles.google/doodle/celebrating-johann-sebastian-bach/
https://doodles.google/doodle/celebrating-johann-sebastian-bach/


• 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.

(Source: Huang et al., 2019)
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https://arxiv.org/pdf/1310.1757
https://arxiv.org/pdf/1903.07227
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.
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.

(Source: Huang et al., 2019)
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https://arxiv.org/pdf/1903.07227
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.

(Source: Huang et al., 2017)
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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.

(Source: Huang et al., 2017)
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https://arxiv.org/pdf/1903.07227


RAVE (2022) 

youtu.be/dMZs04TzxUI

github.com/acids-
ircam/RAVE

Antoine Caillon and Philippe Esling, “RAVE: A variational autoencoder for fast and high-quality neural audio synthesis,” arXiv preprint arXiv:2111.05011, 2021. 44

https://youtu.be/dMZs04TzxUI?si=AJqHhJOasUZoTra-
https://github.com/acids-ircam/RAVE
https://github.com/acids-ircam/RAVE
https://scholar.google.fr/citations?view_op=view_citation&hl=fr&user=soZrPYAAAAAJ&sortby=pubdate&citation_for_view=soZrPYAAAAAJ:EUQCXRtRnyEC


RAVE (2022) 

Antoine Caillon and Philippe Esling, “RAVE: A variational autoencoder for fast and high-quality neural audio synthesis,” arXiv preprint arXiv:2111.05011, 2021. 45

https://scholar.google.fr/citations?view_op=view_citation&hl=fr&user=soZrPYAAAAAJ&sortby=pubdate&citation_for_view=soZrPYAAAAAJ:EUQCXRtRnyEC


RAVE (2022) 

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

github.com/acids-
ircam/RAVE

youtu.be/jAIRf4nGgYI
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https://scholar.google.fr/citations?view_op=view_citation&hl=fr&user=soZrPYAAAAAJ&sortby=pubdate&citation_for_view=soZrPYAAAAAJ:EUQCXRtRnyEC
https://github.com/acids-ircam/RAVE
https://github.com/acids-ircam/RAVE
https://youtu.be/jAIRf4nGgYI


MusicLDM (Chen et al., 2023)

youtu.be/DALv7ea6cv0
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https://youtu.be/DALv7ea6cv0


MusicLDM (Chen et al., 2023)

Ke Chen, Yusong Wu, Haohe Liu, Marianna Nezhurina, Taylor Berg-Kirkpatrick, and Shlomo Dubnov, “MusicLDM: Enhancing Novelty in Text-to-Music Generation Using Beat-
Synchronous Mixup Strategies,” ICASSP, 2024.

musicldm.github.io

(Source: Ke et al., 2023)
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https://arxiv.org/pdf/2308.01546
https://arxiv.org/pdf/2308.01546
https://musicldm.github.io/


Freestyler (Ning et al., 2025)

nzqian.github.io/Freestyler

Ziqian Ning, Shuai Wang, Yuepeng Jiang, Jixun Yao, Lei He, Shifeng Pan, Jie Ding, and Lei Xie, “Drop the beat! Freestyler for Accompaniment Conditioned Rapping Voice 
Generation,” AAAI, 2024. 49

https://nzqian.github.io/Freestyler/
https://www.arxiv.org/pdf/2408.15474
https://www.arxiv.org/pdf/2408.15474
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