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Music & Technology Co-evolves
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Taken at Hamamatsu Museum of Musical Instruments, August 2019.
yan, CC BY-SA 4.0, via Wikimedia Commons. 3

https://creativecommons.org/licenses/by-sa/4.0
https://creativecommons.org/licenses/by-sa/4.0
https://creativecommons.org/licenses/by-sa/4.0


Music & AI
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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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Art challenges technology;
technology inspires the art. 

ɀ John Lasseter
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Augmenting Human Creativity with AI

ÅGenerative  Models for Music Creation
ÍMultitrack 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)

ÅAI-assisted  Music Creation Tools
ÍExpressive 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)

ÅMultimodal  Generative Models for Content Creation
ÍLong -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, ɇMuseGAN: Multi -track Sequential Generative Adversarial Networks for Symbolic Music Generation and 
Accompaniment ,Ɉ 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
https://arxiv.org/pdf/1709.06298
https://arxiv.org/pdf/1709.06298
https://arxiv.org/pdf/1709.06298


MuseGAN Features in AWS DeepComposer  (2020)

amazon.com/ dp/B07YGZ4V5B/
Julien Simon, ɇAWS DeepComposer  ȿ Now Generally Available With New Features ,Ɉ 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 , ɇMultitrack Music Transformer ,Ɉ 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, ɇTowards Automatic Instrumentation by Learning to Separate Parts in Symbolic Multitrack Music ,Ɉ 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, ɇDeep Performer: Score -to -Audio Music Performance Synthesis ,Ɉ 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
https://arxiv.org/pdf/2202.06034


Text-queried Sound Separation  (ICLR 2023)

13

Mixture Prediction Noise head 1 Noise head 2

Query: ɇplaying bagpipe Ɉ

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

Query: ɇplaying harpsichord Ɉ

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, ɇCLIPSonic: Text-to -Audio Synthesis with 
Unlabeled Videos and Pretrained Language -Vision Models,Ɉ 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
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

16

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, ɇAcaMate: Supporting Novice A Cappella Singers in Iterative Individual Practice ,Ɉ 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, ɇAcaMate: Supporting Novice A Cappella Singers in Iterative Individual Practice ,Ɉ 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


Å55 studio -quality a cappella songs with stems performed by 3 groups

Å2.6 hours in total

ÅFive languages : Mandarin, English, Hakka, Taiwanese, and Korean

ACappellaSet: Studio  Recordings with Stems

19Ting-Yu Pan*, Kexin Phyllis Ju*, and Hao -Wen Dong, ɇCurating an A Cappella Dataset for Source Separation ,Ɉ 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, ɇCurating an A Cappella Dataset for Source Separation ,Ɉ ISMIR Late-Breaking Demos, 2025. (*equal contribution) 20

+2.4 dB +1 dB
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Ongoing Work: AI-assisted Film Scoring
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Å736 video clips  from 299 films  in public domain or  CC-licensed

Å36.5 hours in total

ÅMood annotations  as RussellɄs 4Q (arousal-valence model)

Open Screen Soundtrack Library ( OSSL)

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

Haven Kim, Zachary Novack, Weihan  Xu, Julian McAuley, and Hao-Wen Dong , ɇVideo-Guided Text -to -Music Generation Using Public Domain Movie Collections ,Ɉ ISMIR, 2025. 26

youtu.be/S0BMicbdzmg

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
https://youtu.be/S0BMicbdzmg


Extending OSSL to OSSLv2

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

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


Extending OSSL to OSSLv2
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Stay tuned! 



Future Work: Measuring Video-Music Alignment
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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
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Narration -Centered  Long-to -Short Video Editing

34

Speech recognition

Narration generation

Ễ Ễ

Text -to -speech synthesis

Weihan Xu, Paul Pu Liang, Haven Kim, Julian McAuley, Taylor Berg-Kirkpatrick, and Hao -Wen Dong, ɇTeaserGen: Generating Teasers for Long Documentaries ,Ɉ 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
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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.

Ễ Ễ

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, ɇTeaserGen: Generating Teasers for Long Documentaries ,Ɉ ICLR, 2025.


