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Generative Al for Content Creation

(Source: UploadVR)

(Source: Daily Bruin))

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

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan


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

Art challenges Technology

ﬂ Augmenting Human Creativity @

Music with Al Al

Technology inspires the Art

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan



My Research on Al for Music

AM ultitrack music generation (ISMIR 2024 , ICASSP 2023, ISMIR 2020 , ISMIR 2018,
AAAI 2018, ISMIR LBD 2017)

AExpressive violin performance synthesis (ICASSP 2025, ICASSP 2022)
AText -to -music generation  (ISMIR 2025, AIMG 2024, ISMIR LBD 202)

AVideo -to -music generation  (ISMIR 2025, ISMIR LBD 2025)

A Music arrangement  (ISMIR 2021, JINMR 2020)
AMusic LLM (ICASSP 2025, NLP4AMusA 2024)
A Choral music separation  (ISMIRLBD 2025, ISMIR 2022)

A Optical music recognition  (ISMIR 2021)
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Generating Multi -instrument Music using GANS (AAAI 2018)

Multitrack Piano Roll MuseGAN Generator
Drums P
Strings i fo.iedmdes TUT B o om ouTiImi ﬂ
Guter [ e
Piano P — o == ﬁ’%ﬁfﬁﬁa
B R Ruxs? ACADEMIA SINICA

Hao-Wen Dong, Wen-Yi Hsiao, Li-Chia Yang, and YiHs u a n  WaseGAN: Multi -track Sequential Generative Adversarial Networks for Symbolic Music Generation and
Accompaniment , AAAJ 2018.
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MuseGAN Featured in AWSDeepComposer (2020)

ﬂWS DeepComposer Models Train a model
Train a model
Generative algorithm info > e | | | G

Choose a generative algorithm to train a model

MuseGAN U-Net '7.:...—-
ALl m often used for complex music structures U-Net is the distinguishing
| — —
| MIOH MOCHLATION

g 32—key, }ave keyboard

Input noise

B B O aws

A ",

\Wr

JULMALAAR

amazon.com/ dp/B07YGZ4V5B/
Jul i en AMNSDeepCompdser 7z Now Generally Available With New Features , AWS News BlogApril 2, 2020.
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Generating Multitrack Music with Transformers (cassp 2023

Multitrack Music Representation Multitrack Music Transformer

type beat position pitch duration instrument
(6, o, o, o0, 0, 0) | Start of song x x x x x X

(1, &, 6, 06, 0, 15) | Instrument: accordion [ Embedding || Embedding || Embedding || Embedding || Embedding | Embedding |
mbe: n mbe 1n; mbe m; mbe m mobeadin mope mn
(1, @, ©, @, ©, 36) | Instrument: trombone [ £ £ £ £ £ I £

(1, @, ©, o, ©, 39) Instrument: brasses . .
Positional encodin, (2)—-»6
(2, o, 5 , 9, ) | Start of notes ’ p ¢ D
(3, 1, 1, 41, 15, 36) Note: beat=1, position=1, pitch=E2, duration=48, instrument=trombone )
(3, 1, 1, 65, 4, 39) Note: beat=1, position=1, pitch=E4, duration=12, instrument=brasses Masked multi-head
(3, 1, 1, 65, 17, 15) Note: beat=1, position=1, pitch=E4, duration=72, instrument=accordion self-attention
(3, 1, 1, 68, 4, 39) Note: beat=1, position=1, pitch=G4, duration=12, instrument=brasses tmnff:mer D
(3, 1, 1, 68, 17, 15) | Note: beat=1, position=1, pitch=G4, duration=72, instrument=accordion decoder block I
(3, 1, 1, 73, 17, 15) Note: beat=1, position=1, pitch=C5, duration=72, instrument=accordion Feedforward |
(3, 1, 13, 68, 4, 39) Note: beat=1, position=13, pitch=G4, duration=12, instrument=brasses Py
(3, 1, 13, 73, 4, 39) Note: beat=1, position=13, pitch=C5, duration=12, instrument=brasses \ hd J
(3, 2, 1, 73, 12, 39) Note: beat=2, position=1, pitch=C5, duration=36, instrument=brasses
(3, 2, 1, 77, 12, 39) Note: beat=2, position=1, pitch=E5, duration=36, instrument=brasses [ Dense )( Dense J( Dense |[ Demse | Dpense [ Demse |
(41 3 ] 3 ] ) End of song [ Soﬁmax ][ Softmax ][ Softmax ][ Softmax ][ Softmax ][ Softmax ]
.  8th note behind . same position _ 8th note ahead Atype J?beat gposition gpitch fdurttion finstrtment
2
. . éﬂ:;
Musical Self -attention -
‘ m
-12 a8 -4 0 4 8 12
(b) Position difference
* * * * * * * * * same pitch._ dth._ ~5th . 8th (octave)
14 1
= 2] - = 2
Eséj | ﬁ‘g | |
81 8 | |

_
&

40 36 32 28 =24 =20 16 12 8 4 0 4 25 20 15 <10 5 0 5 10 15 20 25 .
Beat difference (c) Pitch difference a I I lego

Hao-Wen Dong, Ke Chen, Shlomo Dubnov , Julian McAuley and Taylor Berg-Kirkpatrick , Multitrack Music Transformer , [CASSP2023.

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan


https://arxiv.org/pdf/2207.06983

Automatic Instrumentation (SMIR 2021)

Training

Multitrack

~
—
dataset g
Multitrack 0/ é{ /é‘ g 1
== == = == -'Ill::lii'-j Part Separation
= — Model

- A

1 Part Separation
Mixture MI [ Model J Multitrack h( é}/ //é ¢§}

Hao-Wen Dong, Chris Donahue, Taylor Berg-Kirkpatrick and Julian McAuley, Towards Automatic Instrumentation by Learning to Separate Parts in Symbolic Multitrack Music , ISMIR
2021.
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Synthesizing Expressive Violin Performance (1ICASSP2022)

- Notes
Performance synthesis , —l ,
Pitch Onset Duration Velocity
v ) )
Py 11l ro17J .hrbnc. Rl Pitch Time Duration Velocity inear]
b e o e ot = e alis embedding | | embedding | | embedding | | embedding | | HMeAr1aYer
B S e ——="T ESSSSSTEs Raw score ! T T I ]
L T e Posit 4 o )
sitional encoding 9 Per ,li/ mer Te Iillm
l Alignment model Transformer Performer Tempo
e encoder embedding embedding
R —_ e —— —_— . D [ |
- — Aligned score TTSbased model 3
I l I Note embedding
l Synthesis model ¢ Alignment*
— Polyphonic mixer (onset & duration)
ote-wise
positional (- I w r r |
Mel spectrogram cncoding ['m I
v
l Inversion model I I I I I l Frame embedding
Positional encoding ()P
Waveform ¥
Transformer
decoder

Mel spectrogram

Example results

_ UCSan Diego

Hao-Wen Dong, Cong Zhou, Taylor Berg-Kirkpatrick, and Julian McAuley, Deg&p Performer: Score -to-Audio Music Performance Synthesis , [CASSP2022.
Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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Video-Guided Text-to-Music Generation (ISMIR 2025)

Model Open Screen Soundtrack Library (OSSL)
Music qu_en 80
Vldeo Adapted ‘,“‘ PI‘ObaE)IhtIES o
Multi-Head Attention ST 0
[# Lin:ear | 50
I * I
CROSS | o[ CROSS . [T rsasrnem + 3o
ATTENTION ATTENTION R I e 30
a ® Forward 20
 — 10
%  Linear [ Add&Norm | o
Transformation ‘”R’,.‘ﬁi{i’f‘ﬂigﬁfd g % § % % % § % % % %
____________ ) Attention Year
ViViT M- G T Add&Nom h 736 video clips from 299 films
Vi usiciGen . : : : :
*  Masked in public domain or CClicensed
Encoder Encoder Multi-Head
Attention
t ¢+ ¢
T R S
llllllllll.IIIIll!-ll:llllllllllllllllll E A f”m soundtrack for a E
-y : happy scene. An orchestral:
; ! pieces focusing on violins :
1| : and cellos. : .
. . Music Token
Video Cllp Text (Converted from Encodec)
# TRAINABLE # FROZEN UCSanDiego Duke UNIVERSITY OF MICHIGAN
Haven Kim, Zachary Novack, Weihan Xu, Julian McAuley, and Hao-We n D o Wideo-Guidé&d Text -to-Music Generation Using Public Domain Movie Collections , SMIR 2025. 12
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https://arxiv.org/pdf/2506.12573
https://arxiv.org/pdf/2506.12573
https://arxiv.org/pdf/2506.12573
https://arxiv.org/pdf/2506.12573

Video-Guided Text-to-Music Generation
Using Public Domain Movie Collections
(ISMIR 2025)

Haven Kim, Zachary Novack, Weihan Xu,

Julian McAuley, Hao-YWen Dong

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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Challenges & Opportunities

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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' The Five Challenges

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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Challenge 1: Representations

How can we best represent music for machine learning?

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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Music Generation : Four Paradigms

Symbolic music generation

Text -based

Program_change_0,

Note_on_60, Time_shift_2, Note_off_60,
Note_on_60, Time_shift_2, Note_off_60,
Note_on_76, Time_shift_2, Note_off 67,
Note_on_67, Time_shift_2, Note_off 67,

MIDI

Pitch

Image -based Time series -based
A
e N —
e T S— W
Time i
Piano roll Waveform

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan

Audio -domain music generation

Image -based

Frequency

Time

Spectrogram

17



Visualizing Musical Self-attention (Huang et al., 2018)

(Each color represents an attention head)

First chord

(Source: Huang et al., 2018)

Cheng-zhi Anna Huang, lan Simon, and Monica Dinculescu, Mukic Transformer: Generating Music with Long -Term Structure , Magenta Blog, December 13, 2018.

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan

18


https://magenta.tensorflow.org/music-transformer
https://magenta.tensorflow.org/music-transformer
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Analyzing Musical Self-attention (Dong et al., 2023)

AWe proposed two new quantities for measuring  mean relative attention

W(d) _ ZXED Zs>t CLs,t(X) ]lmy(td) _mgd):k :}/(d) _ ,Y(d) B erp Zs>t ]lmid) —:B.(Sd)zk
g ZXE’D Zs>t as,t(x) - ) er’D Zs>t 1

AThe MMT model attends more to notes

. : that has a pitch in an octave above
that are T vbeats away in the past . :
which forms a consonant interval

Positive and negative mean relative attention gain

Positive and negative mean relative attention gain
same pitchx_ 4thx  »5th  «8th (octave)

* * * * * * * * *

14 1
- 2 A | ] o 2 ]
g 3 S5 3
S8 41 28 41
=] it o © 5
2= 51 2=
< 61 [ | = 61 [ |
7 7 ]
8 L 8 L T L T T T - T T T T
-40 -36 -32 -28 -24 -20 -16 -12 -8 -4 0 4 -25 -20 -15 -10 -5 0 5 10 15 20
(a) Beat difference (c) Pitch difference

Hao-Wen Dong, Ke Chen, Shlomo Dubnov , Julian McAuley and Taylor Berg-Kirkpatrick , Multitrack Music Transformer , [CASSP2023.

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan



https://arxiv.org/pdf/2207.06983

Why Piano Rolls?

gitarren

pitch

e
\
Ry
\
\

1 2 3 45 6 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
time (beat)

Many musical patterns like melodies, chords, scales and arpeggios
are translational invariant In the temporal and pitch axes

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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MuseGAN: Generating Multitrack Pianorolls (pong et al., 2018)

Examples of
generated music

AN
- |
— . = = SRS e e = ==

step 0 (A) H step 700 (B) step 2500 (C) step 6000 (D) step 7900 (E)

(Source: Dong et al., 2018)

YWauseGAN : Multi -track Sequential Generative Adversarial Networks for Symbolic Music Generation and

Hao-Wen Dong, Wen-Yi Hsiao, Li-Chia Yang, and YiHs u a n
Accompaniment , AAA] 2018.

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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https://arxiv.org/pdf/1709.06298

Cascaded Diffusion Models (wang et al., 2024)

Level 2 Level 3 Level 4
Rreauced meloay Lead _meloay
4 —_— — —— - — - ==
-— - T .— .. Bt Accompaniment
- - —_— S — — S — - —_— )
Simplified chord Chord - e— = S
== ' ( e — e Tt L e o DD DI
— — N - — e I e T
o J - J F — —
Time (Step) Time (Step) Time (Step)
(Source: Wang et al., 2024)
wholesonggen.github.io
Ziyu Wang, Lejun Mi n, and Whwols-Sodd Hierarchical Generation of Symbolic Music Using Cascaded Diffusion Models , CLR 2024.

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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https://arxiv.org/pdf/2405.09901
https://arxiv.org/pdf/2405.09901
https://arxiv.org/pdf/2405.09901
https://wholesonggen.github.io/

Challenge 1: Representations

How can we best represent music for machine learning?

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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Challenge 2: Multimodality

Can AY |l earn to create music by 3listening t

24

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan



Human -inspired Machine Learning for Music & Audio

Learning from listening

Learning from watching

Learning from reading

2000,

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan



Multimodal Inputs for Generative Music Al

;
NN/

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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Al Creative Agents (2015)

On the imposed theme of "The Man | Love", which Piaf and Schwarzkopf never
sang, the creative agents "improvise" from the voices of these stars, adapting to
he harmony and tempo in real-time.

youtu.be/DggF9m9xqgik & github.com/DYCI2/Dicy2
27
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https://youtu.be/DggF9m9xqik
https://github.com/DYCI2/Dicy2

Shimon:

An Improvising

Robotic Marimba Player (2021)

roboticgizmos.com/ shimon -musical -robot -deep -learning/

Georgi a

Tech

Center for Music Technol ogyYouTdb§youtuwbe/ApTWi-ac3U8 PR Aar hus Jazz Orchestra,

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan

i
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https://www.roboticgizmos.com/shimon-musical-robot-deep-learning/
https://youtu.be/ZpTV1-acSU8
https://youtu.be/ZpTV1-acSU8
https://youtu.be/ZpTV1-acSU8

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan



Challenge 2: Multimodality

Can AY |l earn to create music by 3listening t

30
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Challenge 3: Usability

Ad music tool s be

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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WavJourney:. Compositional Audio Creation (Liu et al., 2023)

Pretrained generative

audio models
(MusicGen, AudioLDM , Bark)

Large language models
(GPT4)

Instructions > Audio Script > Audio

_-———T ==
______________
______________
______________
——————————————

Mu5|c Background -30 Begin Dramatic orchestral news theme. Auto
Speech Foreground Host -15 Welcome to Mars News ... Auto
Music Background 1 End Auto
S Foreground Host 15 Now Iets. connect with our Auto
on-site reporter ... | bl
Se:f":: Foreground -35 Transition swoosh. 1 nte raCta €
Sound . Background noise of busy Intel’medlate OutputS
Background 2 -30 Begin . . . Auto
effect engineering office.
Speech Foreground Reporter -15 We're here at the headquarters of ...  Auto
Speech Foreground Director -15 Thank you, so it's a fantastic ... Auto
Speech Foreground Reporter -15 This is truly an impressive feat ... Auto

Xubo Liu, Zhongkai Zhu, Haohe Liu, Yi Yuan, Meng Cui, Qiushi Huang, Jinhua Liang, Yin Cao, Qiugiang Kong, Mark D. Plumbley, We n wu \Wawaumey: Cbmpositional Audio
Creation with Large Language Models , @rXiv preprint arXiv:2307.14335, 2023. 32
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Integrating GenAl into the Creative Workflow

| S0 | Lot | D Jomscr Vo Acton | CotetDescrpton__purstion

Music Background 1 -30 Begin Dramatic orchestral news theme. Auto
Speech Foreground Host -15 Welcome to Mars News ... Auto
Music Background 1 End
Speech Foreground Host -15 Now Ie“? connect with our
on-site reporter ...

Sound -

effect Foreground -35 Transition swoosh.

Sound . Background noise of busy

effect Background - 2 -30  Begin engineering office.
Speech Foreground Reporter -15 We're here at the headquarters of ...

Speech Foreground Director  -15 Thank you, so it's a fantastic ...

Speech Foreground Reporter -15 This is truly an impressive feat ...

e N O I 2 o s e e R e A e T P G =
oo B | w L | ® cal - ovo] | & comeml W vessss] [ [ [ M wel]
N Il -
F P

| -

e L e e et

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan



Integrating GenAl into the Creative Workflow

| S0 | Lot | D Jomscr Vo Acton | CotetDescrpton__purstion

Music Background 1 -30 Begin Dramatic orchestral news theme. Auto
Speech Foreground Host -15 Welcome to Mars News ... Auto
Music Background 1 End

Now let's connect with our

Speech Foreground Host -15 on-site reporter ...

Se?f";r: Foreground -35 Transition swoosh.

S aciground 2
Speech Foreground Reporter -15 We're here at the headquarters of ...
Speech Foreground Director  -15 Thank you, so it's a fantastic ...
Speech Foreground Reporter -15 This is truly an impressive feat ...

review the fileson . [l and bring... Anew he_. |sothe. W.. |open the new.. Choo... And Pre_. | to social m.. Uset..

e e e e e R e R P e e B e Y P [Py
CLEOE=EENE T COTTE NN I T X KON T
PR B S .

e oMl - b

Boe B P B

Integration into professional creative workflow

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan



Integrating GenAl into the Music Creative Workflow

Fle Edit View Audio Tools Volume Effects Enhamcemenst Analysis  Help

B0 ERER DRI £30) Cen A ACOUSTICA ESSENTIALS
wquW%MMWMWWNPNWM;mW%M% e e e S L

=S ,q”ll. | 1 ) 1T} “lv.
) 1T J‘ " 1 Jifl l 1 \ HTTHN ([ ! I
Sl ‘JI‘ ‘lf‘v ud ‘ﬂi‘wl\.ﬂlﬁh A { y "“"“""“f i \\ m\\\h.w”"""ﬂlw-

\"',

: “"Jl‘l i\ (.. (T T [l j i
44.'{/»»*.11;--..,‘ ‘,.*'i,"f\ | Wmm“twl ‘\}WW }jy‘,L\v‘,"*w‘,n-mmi‘ ‘ \1\\!\\\\\\‘\"Mh"""'

(Source: Avid)
avid.com/pro_-tools/ whats -new

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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Integrating GenAl into the Music Creative Workflow

01:17:30:08 o« Frneel v ==

°

.
Ill.l-l.u"!nl & .

(Source: Avid)

avid.com/pro -tools

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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RAVE:Real-time Audio Synthesis (Caillon & Esling, 2022)

youtu.be/|JAIRfAnGQgYI

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

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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Misusable Music Tools (Nao Tokui, 2024)

Throughout history, music and technology have
often intertwined, with new technologies being
misused by artists  (turntables, etc).

Z Nao Tokui, 2024

Al is more challenging to misuse because it lacks a
physical entity and operates as a black box

Z Nao Tokui, 2024

x.com/ naotokui_en /status/1756180102344499338

Nao Tokui, JSurfing hUkaos er e dtlpgRiesst@23.vi t h A(
Flintmi , CC BY 3.0 via Wikimedia Commons

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan

(Source: Flintmi via Wikimedia Commons )
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https://creativecommons.org/licenses/by/3.0
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Without deviation from the norm ,
progress is not possible.

Z Frank Zappa

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Vi
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Challenge 3: Usability

Ad music tool s be

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities, University of Michigan
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Challenge 4: Personalization

How can we make 3my personal AY musi

41
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" YACHT & Google Magenta

Jrhe band first took all 82 songs from their

back catalog and isolated each part, from bass
lines to vocal melodies to drum rhythms; they
then took those isolated parts and broke them
up into four -bar loops. Then, they put those
loops into the machine learning model :
which put out new melodies based on their

old work . They did a similar process with

lyrics , using their old songs plus other

material they considered inspiring . The final
task was to pick lyrics and melodies that made

sense, and pair them togetherOtu'be/—ZSYZCfXIa song. j

YACHT, 3YACHT? SCATTERHEAD (4K Lyric Vide) YouTube July 26, 2019.

Me g an Fr i Relimdd&agentalthe tech that rocked /0, The Keyword May 20, 2019.
Adam Ro bYACHT's new dlbum is powered by ML + Artists j Magenta Blog, September 13, 2019. 42
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https://www.youtube.com/watch?v=_yz8QYzcfxI
https://www.youtube.com/watch?v=_yz8QYzcfxI
https://www.youtube.com/watch?v=_yz8QYzcfxI
https://blog.google/technology/ai/behind-magenta-tech-rocked-io/
https://magenta.tensorflow.org/chain-tripping
https://youtu.be/_yz8QYzcfxI

Ease of Personalization for Artists

AThrough finetuning our own models
AThrough finetuning with live inputs

APython scripting vs friendly user interface

ACan we do better?

Hao-Wen Dong, Generative Al for Music: Challenges & Opportunities,

University of Michigan
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Overfitting vs Distortion

AWill overfitting be a new musi c eligtgptioresgsifom, AtUh @

44
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