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Can you? (I, Robot, 2004)

youtu.be/siHfHUM3HGE
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Al Music in the Early Days
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The Early Days

ILLIAC Suite

_ _ (1957)
Musical Dice Game —_ Emily Howell

(2003)

(1792)
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(Source: gbrachetta ) (Source: The Guardian)

gbrachetta.github.io/Musical -Dice/

(Source: lllinois Distributed Museum)

gbrachetta.github.io/Musical -Dice/
distributedmuseum.illinois.edu/exhibit/ __illiac-suite/

theguardian.com/technology/2010/ jul/11/ david -cope-computer -composer
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' Musical Dice Game (1792)

(Source: gbrachetta )

gbrachetta.qgithub.io/Musical -Dice/
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Lejaren Hiller s ILLIAC Suitefor String Quartet (1957)
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(Source: lllinois Distributed Museum)
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Emily Howell (by David Cope) S Prelude (2007)

FROM DARKNESS,
LIGHT

Emily Howell

youtu.be/QHJgp4SisoU
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_JReading: David Cope on Emily Howell

ADavid Cope: "You pushed the button and out came hundreds and
t housands of sonatas?b

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

"People tell me they don't hear soul in the music |,
he says. "When they do that, | 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 | 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. !

Hao-Wen Dong, Generative Al for Music and Audio Creation (PAT 464/564), University of Michigan
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Al Composer Bias (Shank et al., 2023)

Electronic music Classical music

Al (A) 1.00 © 1.00

0.75 0.75

Proportion Al ratings
o
8
Proportion Al ratings
o
8

0.256

0.25

A 4

Not Al 0.00 0.00

-0.5 0.0 05 1.0 0.5 1.0 1.5
Liking Liking

How should we interpret these two figures? Correlation | Ca

Daniel B. Shank, Courtney Stefanik, Cassidy Stuhlsatz, Kaelyn Kacirek, A my M Al cBmpbsér bias: Liteners like music less when they think it was composed by an Al , Journal of
Experimental Psychology: Applied 29(3):676-692, 2023. 11
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The Landscape
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An Overly-Simplified Music Production Workflow
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Music Information Research ( MIR)
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Music Information Research ( MIR)
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a female cat engineer making

an electric chip in a classroom a cat playing heavy metal

Made in September 2023!

Made with Adobe Firefly

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

Computer Science

a cat engineer debugging on laptop

15


https://firefly.adobe.com/

Music Information Research ( MIR)

Electrical Engineering Music Computer Science

a cat engineer makingan
electric chip in a classroom

a cat engineer debugging

a cat playing heavy metal Python programs on a laptop

January 2025
Made in Septerber-2628T

Made with Adobe Firefly 16
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Use Casesof Al for Music & Audio

(Source: UploadVR)

(Source: Daily Bruin)

Universitaetsmedizin , CC B¥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
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Music Classification for Recommendation

What to play next?

Soundtrack, classical

Soul, R&B, pop % ¥ Classical

»

e 4

/’\\If"\}ld hnqu“mEIE

Pop, soul, R&B

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

< Library

5 Songs Added to New Playlist.

Songs Sort Done

Heaven Is Here
Florence + the Machine

Hexie Mountains
Orville Peck

High 8

The Chainsmokers

Higher
Michael Bublé

Holy Water

Jason Aldean

Home By Now
MUNA

Honey @
Maggie Rogers

Horses
Maggie Rogers

| Hope You Change Your Mind

The Chainsmokers

| Love U
The Chainsmokers

I've Got A Friend B

Maggie Rogers

If You're Serious
The Chainsmokers

Q0 DEE])

A
B
c
D
E
F
G
H
I

J

K
L
M
N
o
P
Q
R
s
T
u
v
w
X
Y
z
#

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

Classical

RACHMANINOFF

Pop, soul, R&B
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YouTube KakBusic

=N T4 094% o 4 094%

Experiment Experiment

X

+ Creating a radio just for you...

X

4 Playing Indie Melancholy
What's next?

-~ 3 Indie Melancholy

Created for you

From The Ritz To The Rubble
Arctic Monkeys * 3:14

Crush

3 Cigarettes After Sex + 4:27

Funtimes in Babylon
Father John Misty * 3:40

Melancholy indie

Surprise me! Sad indie folk Dream pop artists

Text prom pt ‘ Ask for music ) Ask for music
(Source: Android Police )

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

Hao-Wen Dong, Generative Al for Music and Audio Creation (PAT 464/564), University of Michigan
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Sp ot AlfPlayis (2024)

X o Main Character Vibes
What do you want to Not An Angel
hear today?

BOW
Ma Cherie

Terminator

Try asking
Ultrafluorescent
£7]  Playlist

Nl 1 Love You

m. Here's your Main Character

" Tuning into your request...
4" Tell me your ideas
@ y Al Playlist 4° Refine this playlist

Tap the ‘+’ in Your Wait as we do Create your
Library to get started our magic playlist

Hao-Wen Dong, Generative Al for Music and Audio Creation (PAT 464/564), University of Michigan
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Source Separation
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Stem Splitter in Logic Pro

1 5
Stem Splitter P Marker 1

® The Middle of the Morning @

The Middle of the Morning
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The Middle of the Morning (Vocals) @D
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The Middle of the Morning (Bass) QD

The Middle of the Morning (Other) GD
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R e B e —— S A ol sy N gl

(Source: Logic Pro User Guide)

support.apple.com/guide/ logicpro /extract -vocal-instrumental -stems-stem -Igcp61bae908/mac

(Source: Logic Pro User Guide)

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

24


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

Auto -tune Pro

AUTO-TUNE

Tracking input Type J Formant Transpose

Auto Key

oom States

(Source: Antares Audio Technologies)

antarestech.com/documentation/auto  -tune -pro/chapter -2
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Other Auto -tune & Pitch Correction Tools

Melodyne

© Correction

(Source: Celemony)

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

IZotope

C Minor
e oo
00 00
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Nectar

= Presets

) Formant 4

’
SHIFT

00 -46 00 -6.1

Bypass  Match

(Source: iZotope Team)
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(Source: Voloco User Manual)
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Optical Music Recognition (OMR)

AGoal: Convert scanned sheet music into digital musical notation

breezewhite.github.io/ oemer/

Optical Music
—l . —l
Recognition

(Source: Oemer)
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Challenges of OMR
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Musical Object Recognition
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Alexander Pacha, JanH a |, and Jorge Calvo-Z a r a g & Baselinedor General Music Object Detection with Deep Learning
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(Source: Pacha et al., 2018)
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Commercial OMR Software

Soundslice
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avid.com/products/ photoscore -and-notateme -ultimate
soundslice.com/sheet -music -scanner/
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Shazam & Siri

Tap to Shazam

“What song is playing right now”

Listening...

(Source: OSXDaily)

(Source: Shazam User Guide)

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

TAP THE

ORANGE BUTTON
TO SEARCH SONGS

Slow Burn

14 (I1) Pl

(Source: SoundHound )

(Source: CNet)

download.cnet.com/ soundhound -music-discovery -hands -free -player/3000 -2141 4-77341748.html
soundhound.com/ soundhound /
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Audio Fingerprinting for Audio Identification

model

w Fingerprinting = A
. D . ~

W Fingerprint
W Database
ooy —
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Fingerprinting
model
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G o0 0 g IHendte Search (2020)

ogle Searct

- Dance M "nhey
! —

(Source: Google Research Blog)

research.google /blog/the -machine -learning -behind -hum -to-search/
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G o0 0 g IHendte Search (2020)

Humming Studio Recording

(Source: Google Research Blog)

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

e Spotify’

amazon music
N’

& Music
© YouTube Music
pandora

The Most Loved Digital
Audio Streaming Platforms

Share of respondents who have paid for audio downloads
or streaming services from the following platforms”

* United Kingdom

eseotity ||| s eseotry ||+
amazonrusic || 4c% amazonmusic || 44%
evusic [ 28% evusic [N ¢
omsic [ 25+ owmsc [N 33
Jiillls SOUNDCLOUD . 12% pandora - 23%

* in the 12 months prior to the survey
2,362 (UK)/4,944 (USA) respondents (18-64 y/o) surveyed Jul. 2023-Jun. 2024

Source: Statista Consumer Insights

% United States

statista %a

Anna FThe WdstLoved Digital Audio Streaming Platforms , Statista, September 30, 2024 . 38
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The Long Tail Problem
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Long tail

N~ N A

rank

(Source: Levy & Bosteels, 2010)

Mark Levy and Klaas Bosteels, Mu&ic Recommendation and the Long Tail , WOMRAD 2010.
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https://ceur-ws.org/Vol-633/wom2010_paper10.pdf

Listening Behavior Analysis

YouTubetds Musi c Recap Spotifyds Listening Perso

Your listening this year? It's
giving...

In January, you also had Lose
Control on repeat

March was all kinds of happy, at
least musically

The Replayer

You’re a comfort listener. You stick with

the songs you like, by the artists you like,

from whenever and wherever. Why rock
the boat?

ity - Til - Loyalty - Uni

Afrobeats

»» Share »» Share

(Source: YouTube) (Source: Spotify)

blog.youtube /news -and-events/2024 -music -recap -youtube/
engineering.atspotify.com/2023/01/ whats -a-listening -personality/ 40
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Generative Music Use Cases(Andreessen Horowitz, 2023)

Real-time Al Royalty- Music Professional
streaming covers free music generation tools
Consumer Prosumer Professional

@ Consumer

(Source: Andreessen Horowitz )

Justine Moor e an dheAuturesohMugic How Genarative @l Is Transforming the Music Industry 3 Andreessen Horowitz November 9, 2023. 42
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Generative Music Use Cases(Andreessen Horowitz, 2023)

Professional

Consumer Prosumer
/Ii'“li covers.ai /i Aiva Technologies EAEESETTE D ’ cs km
elf.tech ® BandLab SongStart ) Databass Al Maw
@brcln.fm N Easy Splitter €
@Endel ‘f KITS.Al @ beatoven.ai lemagnaice i v‘magoma
Soundry Al
6§ GetSound.Ai lalals @boomy Q SR e . Nectar4
8» ELEMENTS
® LifeScore & ecrett music WAVZAI &P PhonicMind
n Musicfy neutone
AN Mubert Loudly & wavrooL _ispleeter
roex
¢YUBERDUCK
Spotify #::USICO splitter
@ ® S)unds.
& ocrva
N Soundful
@ TuneFlow
SUPERTCINE.AI JSOUNDRAW
% splash

(& AUDIOCRAFT

s Harmonai  Jukebox

Modsai  musika

(Source: Andreessen Horowitz )

Mo or e a n dheAuturesohMugic How Genarative @l Is Transforming the Music Industry  ,3 Andreessen Horowitz November 9, 2023.

FOUNDATION MODELS
SDMuse  SUNO

MusicLM Noise2Music

okio  Qpriffusion

@COHSUTTBT
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Al Creative Agents (2015)

youtu.be/DggF9m9xqik & github.com/DYCI2/Dicy?2
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