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Music & Technology Co-evolves
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Music & AI
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Films

(Source: The Denver Post)

Generative AI for Music, Audio & Video Creation
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Art challenges technology;
technology inspires the art. 

— John Lasseter
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Augmenting Human Creativity with AI

• Generative Models for Music Creation
 Multitrack music generation (AAAI 2018, ISMIR 2018, ISMIR 2020, ICASSP 2023, ISMIR 2024), text-

to-music generation (ISMIR 2025), video-to-music generation (ISMIR 2025), symbolic 
music processing tools (ISMIR LBD 2019, ISMIR 2020)

• AI-assisted Music Creation Tools
 Expressive violin performance synthesis (ICASSP 2022, ICASSP 2025), music 

instrumentation (ISMIR 2021), music arrangement (AAAI 2018), music harmonization 
(JNMR 2020), a cappella source separation (ISMIR LBD 2025)

• Multimodal Generative Models for Content Creation
 Long-to-short video editing (ICLR 2025, NeurIPS 2025), text-queried sound separation (ICLR 

2023), text-to-audio synthesis (WASPAA 2023)



Generating Multi-instrument Music using GANs (AAAI 2018)

Hao-Wen Dong, Wen-Yi Hsiao, Li-Chia Yang, and Yi-Hsuan Yang, “MuseGAN: Multi-track Sequential Generative Adversarial Networks for Symbolic Music Generation and 
Accompaniment,” AAAI, 2018. 8

Bass

Drums

Strings

Guitar

Piano

Multitrack Piano Roll MuseGAN Generator

https://arxiv.org/pdf/1709.06298
https://arxiv.org/pdf/1709.06298
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MuseGAN Features in AWS DeepComposer (2020)

amazon.com/dp/B07YGZ4V5B/
Julien Simon, “AWS DeepComposer – Now Generally Available With New Features,” AWS News Blog, April 2, 2020. 9
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Generating Multitrack Music with Transformers (ICASSP 2023)

Hao-Wen Dong, Ke Chen, Shlomo Dubnov, Julian McAuley and Taylor Berg-Kirkpatrick, “Multitrack Music Transformer,” ICASSP, 2023. 10

Multitrack Music Transformer

Musical Self-attention

Multitrack Music Representation

https://arxiv.org/pdf/2207.06983


Automatic Instrumentation (ISMIR 2021)

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. 11

Multitrack 
dataset

Multitrack

Mixture

Inference
Training

Part Separation 
Model

Multitrack

Mixture

Part Separation 
Model

https://arxiv.org/pdf/2107.05916


Synthesizing Expressive Violin Performance (ICASSP 2022)

Hao-Wen Dong, Cong Zhou, Taylor Berg-Kirkpatrick, and Julian McAuley, “Deep Performer: Score-to-Audio Music Performance Synthesis,” ICASSP, 2022. 12

Performance synthesis

TTS-based model

Example results

https://arxiv.org/pdf/2202.06034
https://arxiv.org/pdf/2202.06034
https://arxiv.org/pdf/2202.06034
https://arxiv.org/pdf/2202.06034
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Text-queried Sound Separation (ICLR 2023)

13

Mixture Prediction Noise head 1 Noise head 2

Query: “playing bagpipe”

Hao-Wen Dong, Naoya Takahashi, Yuki Mitsufuji, Julian McAuley, and Taylor Berg-Kirkpatrick, “CLIPSep: Learning Text-queried Sound Separation with Noisy Unlabeled Videos,” ICLR, 
2023.

Query: “playing harpsichord”

Mixture Prediction Ground truth

Text-queried sound separation model

https://arxiv.org/pdf/2212.07065
https://arxiv.org/pdf/2212.07065
https://arxiv.org/pdf/2212.07065
https://arxiv.org/pdf/2212.07065


Text-to-Audio Synthesis (WASPAA 2023)

Hao-Wen Dong, Xiaoyu Liu, Jordi Pons, Gautam Bhattacharya, Santiago Pascual, Joan Serrà, Taylor Berg-Kirkpatrick, and Julian McAuley, “CLIPSonic: Text-to-Audio Synthesis with 
Unlabeled Videos and Pretrained Language-Vision Models,” WASPAA, 2023. 14

Text-to-sound resultsImage-to-sound results

Learning Sounds from Noisy Videos

Inference

Training

https://arxiv.org/pdf/2306.09635
https://arxiv.org/pdf/2306.09635
https://arxiv.org/pdf/2306.09635
https://arxiv.org/pdf/2306.09635
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Ongoing Work: A Cappella Vocal Coach

15



AcaMate: AI-assisted A Cappella Practice App
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How can we best support
a novice a cappella singer in 

practicing their singing skills?
Seagull-K from Hsinchu, Taiwan



AcaMate: AI-assisted A Cappella Practice App

Kexin Phyllis Ju, Ting-Yu Pan, and Hao-Wen Dong, “AcaMate: Supporting Novice A Cappella Singers in Iterative Individual Practice,” UIST Posters, 2025. 17

Preparing
voice parts

Highlighting
musical patterns

Providing visual feedback
(on pitch, rhythm, dynamics)

https://hermandong.com/pdf/ju2025acamate_uist_poster.pdf
https://hermandong.com/pdf/ju2025acamate_uist_poster.pdf


AcaMate: AI-assisted A Cappella Practice App

Kexin Phyllis Ju, Ting-Yu Pan, and Hao-Wen Dong, “AcaMate: Supporting Novice A Cappella Singers in Iterative Individual Practice,” UIST Posters, 2025. 18

Pitch errors Rhythm errors

High-level 
suggestions

Practice again!

https://hermandong.com/pdf/ju2025acamate_uist_poster.pdf
https://hermandong.com/pdf/ju2025acamate_uist_poster.pdf


• 55 studio-quality a cappella songs with stems performed by 3 groups

• 2.6 hours in total

• Five languages: Mandarin, English, Hakka, Taiwanese, and Korean

ACappellaSet: Studio Recordings with Stems

19Ting-Yu Pan*, Kexin Phyllis Ju*, and Hao-Wen Dong, “Curating an A Cappella Dataset for Source Separation,” ISMIR Late-Breaking Demos, 2025. (*equal contribution)

https://hermandong.com/pdf/pan2025acapella_lbd_paper.pdf


Finetuning A Cappella Source Separation Models

Ting-Yu Pan*, Kexin Phyllis Ju*, and Hao-Wen Dong, “Curating an A Cappella Dataset for Source Separation,” ISMIR Late-Breaking Demos, 2025. (*equal contribution) 20

+2.4 dB +1 dB

Vocal 
percussion SATB Vocal 

percussion SATB

Ground truth

Pretrained

Finetuned

Ground truth

Pretrained

Finetuned

https://hermandong.com/pdf/pan2025acapella_lbd_paper.pdf


Ongoing Work: AI-assisted Film Scoring

21



• 736 video clips from 299 films in public domain or CC-licensed

• 36.5 hours in total

• Mood annotations as Russell’s 4Q (arousal-valence model)

Open Screen Soundtrack Library (OSSL)

Haven Kim, Zachary Novack, Weihan Xu, Julian McAuley, and Hao-Wen Dong , “Video-Guided Text-to-Music Generation Using Public Domain Movie Collections,” ISMIR, 2025. 22
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Open Screen Soundtrack Library (OSSL)
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Matching Soundtracks to Video Clips

Haven Kim, Zachary Novack, Weihan Xu, Julian McAuley, and Hao-Wen Dong , “Video-Guided Text-to-Music Generation Using Public Domain Movie Collections,” ISMIR, 2025. 24
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Video-Guided Text-to-Music Generation

Haven Kim, Zachary Novack, Weihan Xu, Julian McAuley, and Hao-Wen Dong , “Video-Guided Text-to-Music Generation Using Public Domain Movie Collections,” ISMIR, 2025. 25

https://arxiv.org/pdf/2506.12573
https://arxiv.org/pdf/2506.12573
https://arxiv.org/pdf/2506.12573
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

Haven Kim, Zachary Novack, Weihan Xu, Julian McAuley, and Hao-Wen Dong , “Video-Guided Text-to-Music Generation Using Public Domain Movie Collections,” ISMIR, 2025. 26
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Extending OSSL to OSSL v2

Haven Kim, Leduo Chen, Bill Wang, Hao-Wen Dong, and Julian McAuley, “Open Screen Soundtrack Library Version 2,” ISMIR Late-Breaking Demos, 2025. 27

https://hermandong.com/pdf/kim2025ossl2_lbd_paper.pdf


Extending OSSL to OSSL v2

28

Stay tuned! 



Future Work: Measuring Video-Music Alignment

29

Stretch

Offset

Video 
encoder

Original

Audio 
encoder ∆𝐬𝐭𝐫𝐞𝐭𝐜𝐡

Stretch 
estimator

∆𝐨𝐟𝐟𝐬𝐞𝐭

Offset 
estimator



Ongoing Work: AI-assisted Video Editing
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Fast-growing Short Video Platforms

31

For content creators, 
help promote their 
long video contents

For content consumers, 
help digest information 
in a more engaging way



Interview footage
(other subjects)Activity footageBackground footageInterview footage

(main character)

⋯

⋯

⋯

⋯
(narration) (narration) (narration)(original) (original) (original)

Video Editing
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Interview footage
(other subjects)Activity footageBackground footageInterview footage

(main character)

⋯

⋯

⋯

⋯
(narration) (narration) (narration)(original) (original) (original)

Video Editing
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Narration-Centered Long-to-Short Video Editing

34

Speech recognition

Narration generation

⋯ ⋯

Text-to-speech synthesis

Weihan Xu, Paul Pu Liang, Haven Kim, Julian McAuley, Taylor Berg-Kirkpatrick, and Hao-Wen Dong, “TeaserGen: Generating Teasers for Long Documentaries,” ICLR, 2025.

Body content
(Input)

Teaser
(Output)

Narration-video 
matching

https://arxiv.org/pdf/2410.05586
https://arxiv.org/pdf/2410.05586


Pretrained 
vision-language 

model

Finding Accompanying Visuals for Narrations

35

Synthesized narration

The air buzzed with excitement 
as John and Maria unearthed a 
nearly 10-foot-tall abandoned 
sphinx statue at one of Egypt's 
largest archaeological sites.

⋯ ⋯

Optimal 
threshold

Body content

Optimal 
threshold

Selected 
video clips

Desired lengthDesired length

Weihan Xu, Paul Pu Liang, Haven Kim, Julian McAuley, Taylor Berg-Kirkpatrick, and Hao-Wen Dong, “TeaserGen: Generating Teasers for Long Documentaries,” ICLR, 2025.

https://arxiv.org/pdf/2410.05586
https://arxiv.org/pdf/2410.05586


Interview footage
(other subjects)Activity footageBackground footageInterview footage

(main character)

⋯

⋯

⋯

⋯
(narration) (narration) (narration)(original) (original) (original)

Video Editing
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⋯

Output short video

00:03–00:17 Narration Saba Hamed's house has become a gathering place, 
because she's taken it upon herself to help refugees. 
Saba is Spanish, but has Moroccan roots and speaks 
Arabic. Her door is always open to everyone.

00:20–00:28 Interview These folks wander aimlessly through the city, sleep 
outdoors, on the beach, in huts. It's bad.

00:30–00:39 Narration At her home, there's a room full of clothing that 
refugees are welcome to take and use.

00:42–00:52 Interview All these clothes here were delivered the day before 
yesterday. All of these shirts, pants, underwear, socks, 
shoes, everything.

00:56–00:60 Narration Bilal Hanouti comes here every day and is thankful for 
the offer.

Extracted frames

⋯

⋯

Input long video

Transcribed script

Saba Hamed lives in Ceuta, a Spanish autonomous 
community on the north African coast. For weeks, 
people have been trying to break through to Spain 
from Morocco. <QUOTE> It‘s resulting in a crisis. …

Story script

Narration-visual 
matching

Quote 
retriever

Quote 
generator

Learning to Quote a Video

Weihan Xu, Yimeng Ma, Jingyue Huang, Yang Li, Wenye Ma, Taylor Berg-Kirkpatrick, Julian McAuley, Paul Pu Liang, and Hao-Wen Dong, “REGen: Multimodal Retrieval-Embedded 
Generation for Long-to-Short Video Editing,” arXiv preprint arXiv:2505.18880, 2025.

Extracted quotable video clips

Text-to-speech 
synthesis

37
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SOS , 𝑥1
prev

, … , 𝑥𝑎
prev

, 𝐐𝐔𝐎𝐓𝐄 , 𝑥1
next, … , 𝑥𝑏

next, EOS

𝑦1 ,  𝑦2 , … ,  𝑦𝑛 , EOS , 𝐒𝐔𝐌

Decoder layer

Decoder layer

⋮

SOS , 𝑦1, … , 𝑦𝑛−1,  𝑦𝑛 , EOS

⋯

⋯

𝐡

Decoder
Encoder layer

⋯ ⋯

Encoder layer

⋮

Encoder

Extracted quotable video clips

These folks wander 
aimlessly through the 
city, sleep outdoors, 
on the beach, in huts.
It's bad.

“All these clothes here were 
delivered the day before 
yesterday. All of these shirts, 
pants, underwear, socks, 
shoes, everything.”

⋯
Quote 

Retriever

Find the clip 𝑐𝑚 that 
maximizes clip fitness 

𝐶𝐹 = cos _sim 𝐡, 𝐞𝑚

Optimal clip

Retrieving a Video Quote

Weihan Xu, Yimeng Ma, Jingyue Huang, Yang Li, Wenye Ma, Taylor Berg-Kirkpatrick, Julian McAuley, Paul Pu Liang, and Hao-Wen Dong, “REGen: Multimodal Retrieval-Embedded 
Generation for Long-to-Short Video Editing,” arXiv preprint arXiv:2505.18880, 2025. 38
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• Can an LLM learn to quote and embed the quote properly?

• How to quote materials in other modalities?
 Audio, image, videos, sensor data, etc.
 We need a retriever to identify candidate quotable materials
 We need a multimodal LLM that understands multimodal data so that it can 

incorporate the retrieved materials and embed them properly

Retrieval-Augmented → Retrieval-Embedded Generation

39



Future Work: Multimodal RAG-based Video Editing

40
⋮

Create a short video about 
the story of Saba Hamed in 

the context of refugees 
trying to enter EU

User prompt

Editable video script

Multimodal 
LLM

Video 
retriever

Output video

⋯

(narration) (narration) (narration)(original) (original)

Raw video materials

00:03 – 00:17 Narration

Saba Hamed's house has become a gathering place, 

because she's taken it upon herself to help refugees. 

Saba is Spanish, but has Moroccan roots and speaks 

Arabic. Her door is always open to everyone.

00:20 – 00:28 Interview
“These folks wander aimlessly through the city, sleep 

outdoors, on the beach, in huts. It's bad.”

00:30 – 00:39 Narration
At her home, there's a room full of clothing that 

refugees are welcome to take and use.

00:42 – 00:52 Interview

“All these clothes here were delivered the day before 

yesterday. All of these shirts, pants, underwear, socks, 

shoes, everything.”

00:56 – 00:60 Narration
Bilal Hanouti comes here every day and is thankful 

for the offer.



Future Work: Integration into Video Editing Software
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00:03 – 00:17 Narration

Saba Hamed's house has become a gathering place, 

because she's taken it upon herself to help refugees. 

Saba is Spanish, but has Moroccan roots and speaks 

Arabic. Her door is always open to everyone.

00:20 – 00:28 Interview
“These folks wander aimlessly through the city, 

sleep outdoors, on the beach, in huts. It's bad.”

00:30 – 00:39 Narration
At her home, there's a room full of clothing that 

refugees are welcome to take and use.

00:42 – 00:52 Interview

“All these clothes here were delivered the day 

before yesterday. All of these shirts, pants, 

underwear, socks, shoes, everything.”

00:56 – 00:60 Narration
Bilal Hanouti comes here every day and is thankful 

for the offer.

Integration into existing 
creative workflow



Future Work: Integrating GenAI into Music Production

avid.com/pro-tools/whats-new

(Source: Avid)
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Future Work: Integrating GenAI into Music Production

avid.com/pro-tools 43

(Source: Avid)
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Future Work: LectureRecap

44

I would like to review the concept 
of recurrent neural networks. 

How does an RNN work?
LectureRecap

⋯ ⋯

Lecture recording

Lecture recap

Can you explain the 
math behind it?



Future Work: LectureRecap

45

Z⋯ ⋯
Lecture 

recording

I would like to review the concept 
of recurrent neural networks.User query

Lecture recap

Speech recognitionScript generation

[Narration]  Recurrent neural networks are a class of deep neural networks that …
[Video clip insertion (10:24–12:48)]  Now let’s first look at language models …
[Video clip insertion (15:10–16:30)]  So what is a recurrent neural network? Intuitively, …
[Video clip insertion (20:48–23:45)]  Mathematically, we can define an RNN as …

Video script

Video clip extractionText-to-speech synthesis & talking head generation



Ongoing Work: Playful Music GenAI
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Maestro VR (2024)
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youtu.be/OffnSNxidiY

https://youtu.be/OffnSNxidiY
https://youtu.be/OffnSNxidiY


SuperConductor
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SuperConductor
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Jiayi Wang, Franziska Mueller, Florian Bernard, Suzanne Sorli, Oleksandr Sotnychenko, Neng Qian, Miguel A. Otaduy, Dan Casas, and Christian Theobalt, “RGB2Hands: Real-Time 
Tracking of 3D Hand Interactions from Monocular RGB Video,” SIGGRAPH Asia, 2020.
Hao-Wen Dong, Ke Chen, Shlomo Dubnov, Julian McAuley and Taylor Berg-Kirkpatrick, “Multitrack Music Transformer,” ICASSP, 2023.

Low latency 
communication

(Source: Dong et al., 2023)

(Source: Wang et al., 2020)

https://arxiv.org/pdf/2106.11725
https://arxiv.org/pdf/2106.11725
https://arxiv.org/pdf/2106.11725
https://arxiv.org/pdf/2106.11725
https://arxiv.org/pdf/2207.06983
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Winter-Fall 2026

UARTS FEAST
Join an interdisciplinary research team

Apply by October 12



Performing Arts Technology (PAT)
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Performing Arts Technology (PAT)
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Intro
PAT 100: Music in Technology
PAT 200: Intro to Electronic Music

PAT Practice
PAT 202: Computer Music
PAT 204: Creative Coding
PAT 220: Songwriting Workshop
PAT 280: Sound Reinforcement
PAT 412: Digital Music Ensemble
PAT 413: Electronic Chamber Music

PAT Theory/Studies
PAT 150: Experiential Music Theory
PAT 205: Intermedia AI Music Practice
PAT 305: Video Game Music
PAT 315: Diversity in Music Technology
PAT 316: NOISE

Electives
PAT 421: Advanced Psychoacoustics
PAT 422: Technical Ear Training & Critical Listening
PAT 424: Dialog of the Senses
PAT 431/432: Contemporary Practice in Studio Production I/II
PAT 441: Sound for Film and Games
PAT 443: Immersive Media
PAT 451/452: Interactive Media Design I/II
PAT 454: Digital Fabrication for Acoustics
PAT 461: Performance Systems
PAT 462: Digital Sound Synthesis
PAT 463: Music & AI
PAT 464: Generative AI for Music & Audio Creation
PAT 472: Business of Music
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PAT 464/564 (Winter 2026)

Generative AI for Music 
and Audio Creation

Learn about all the latest music and
audio generation models



Art challenges technology;
technology inspires the art. 

— John Lasseter

55

Augmenting Human Creativity 
with AI AI

Technology inspires the Art

Art challenges Technology

Music
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Augmenting Human Creativity with AI

• Generative Models for Music Creation
 Multitrack music generation (AAAI 2018, ISMIR 2018, ISMIR 2020, ICASSP 2023, ISMIR 2024), text-

to-music generation (ISMIR 2025), video-to-music generation (ISMIR 2025), symbolic 
music processing tools (ISMIR LBD 2019, ISMIR 2020)

• AI-assisted Music Creation Tools
 Expressive violin performance synthesis (ICASSP 2022, ICASSP 2025), music 

instrumentation (ISMIR 2021), music arrangement (AAAI 2018), music harmonization 
(JNMR 2020), a cappella source separation (ISMIR LBD 2025)

• Multimodal Generative Models for Content Creation
 Long-to-short video editing (ICLR 2025, NeurIPS 2025), text-queried sound separation (ICLR 

2023), text-to-audio synthesis (WASPAA 2023)



Films

(Source: The Denver Post)

Generative AI for Music, Audio & Video Creation

Universitaetsmedizin, CC BY-SA 4.0, via Wikimedia Commons
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Theater

(Source: Daily Bruin)
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(Source: UploadVR)
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Short videos
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Augmenting Human Creativity with AI

• Multimodal generative AI for content creation

• Human-AI co-creative tools for music, audio and video creation

• Human-like machine leaning algorithms for music, movies and arts
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Works of art make rules;
rules do not make works of art.

– Claude Debussy



Human-inspired Machine Learning for Music & Audio

60

Learning from listening

Learning from watching

Learning from reading



Misusable Music Tools (Nao Tokui, 2024)

x.com/naotokui_en/status/1756180102344499338
Nao Tokui, “Surfing human creativity with AI — A user's guide,” Lulu Press, 2023.
Flintmi, CC BY 3.0, via Wikimedia Commons 61

(Source: Flintmi via Wikimedia Commons)

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

– Nao Tokui, 2024

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

– Nao Tokui, 2024

https://x.com/naotokui_en/status/1756180102344499338
https://x.com/naotokui_en/status/1756180102344499338
https://x.com/naotokui_en/status/1756180102344499338
https://creativecommons.org/licenses/by/3.0
https://commons.wikimedia.org/wiki/File:Grand_wizzard_theodore.JPG
https://commons.wikimedia.org/wiki/File:Grand_wizzard_theodore.JPG


• Will overfitting be a new music expression, the “distortion” for AI music?

Overfitting vs Distortion
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Without deviation from the norm, 
progress is not possible.

– Frank Zappa



Augmenting Human Creativity with AI

hermandong.com / hwdong@umich.edu

Nothing would have been possible without all my fantastic collaborators!

https://hermandong.com/
mailto:hwdong@umich.edu
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