
Generative AI for Music and Audio

Hao -Wen (Herman) Dong

Department of Performing Arts Technology
School of Music, Theatre & Dance

University of Michigan
hermandong.com

March 4, 2026

https://hermandong.com/


ILLIAC& ILLIAC Suite@ UIUC!

Photos taken on July 15, 2025 

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan

2



About Me

3

2019 ɀ 2021

M.S. in Computer Science

Summer 2023

Research Scientist/Engineer Intern

2013 ɀ 2017

B.S. in Electrical Engineering

Summer 2019

Research Intern

Winter 2023

Speech/Audio Deep Learning Intern

Summer 2022

Student Intern

Fall 2022

Applied Scientist Intern

Summer 2021

Deep Learning Audio Intern

Fall 2023

Research Intern2019 ɀ 2024

Ph.D. in Computer Science

2017 ɀ 2019

Research Assistant

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



Music & Technology Co-evolves
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Music  & AI
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Art challenges technology;
technology inspires the art. 

Ɂ John Lasseter
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Augmenting Human Creativity 
with AI

AI

Technology inspires the Art

Art challenges Technology

Creativity

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



Films

(Source: The Denver Post )

Generative AI for Music, Audio & Video Creation
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Theater
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Gaming

(Source: UploadVR)

Dance

Podcasts

(Source: Descript )

Short videos

Education

Therapy
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Augmenting Human Creativity with AI

ÅNovel Generative Models  for New Domains

ÍMultitrack music generation  (AAAI 2018, ISMIR 2018, ISMIR 2020, ICASSP 2023, ISMIR 2024), 
text -to -music generation  (ISMIR2025), video -to -music generation  (ISMIR2025), 
symbolic music processing tools  (ISMIR LBD 2019, ISMIR 2020)

ÅAI-assisted Tools  for Content Creation

ÍViolin performance synthesis  (ICASSP 2022, ICASSP 2025), music instrumentation (ISMIR 

2021), music arrangement (AAAI 2018), music harmonization  (JNMR 2020)

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)

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



Deep Performer: 
Score-to -Audio Music Performance Synthesis 

Hao -Wen Dong 1,2    Zhou Cong1    Taylor Berg -Kirkpatrick 2    Julian McAuley2

1 Dolby Laboratories    2 University of California San Diego
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Score-to -Audio  Synthesis

Hao-Wen Dong, Cong Zhou, Taylor Berg-Kirkpatrick, and Julian McAuley, ɈDeep Performer: Score -to -Audio Music Performance Synthesis ,ɉ ICASSP, 2022. 10
Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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Score-to -Audio  Synthesis
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Aligning  Performances to Musical Scores

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

Performance recording

Synthesized 
audio

Dynamic
 time warping!

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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A TTS-based Model for Score -to -Audio Synthesis

Hao-Wen Dong, Cong Zhou, Taylor Berg-Kirkpatrick, and Julian McAuley, ɈDeep Performer: Score -to -Audio Music Performance Synthesis ,ɉ ICASSP, 2022. 13
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Onsets & 
durations

Polyphonic  mixer

Handling Polyphony

Hao-Wen Dong, Cong Zhou, Taylor Berg-Kirkpatrick, and Julian McAuley, ɈDeep Performer: Score -to -Audio Music Performance Synthesis ,ɉ ICASSP, 2022. 14

Spectrogram

Decoder

Notes

Encoder

Durations

State 
expansion

Note embedding

Frame embedding

Note embedding

Frame embedding

Monophonic Synthesis Polyphonic Synthesis

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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Examples Results

Hao-Wen Dong, Cong Zhou, Taylor Berg-Kirkpatrick, and Julian McAuley, ɈDeep Performer: Score -to -Audio Music Performance Synthesis ,ɉ ICASSP, 2022. 15

hermandong.com/ deepperformer

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan

Violin

Piano

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
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CLIPSonic: Text-to -Audio Synthesis with Unlabeled 
Videos and Pretrained Language -Vision Models

Hao -Wen Dong 1,2    Xiaoyu Liu1    Jordi Pons1    Gautam Bhattacharya 1

Santiago Pascual1    Joan Serrà1    Taylor Berg -Kirkpatrick 2    Julian McAuley2

1 Dolby Laboratories    2 University of California San Diego

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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ÅWatching a dog barking, humans can easily associate the barking sound 
to the dog

Learning Sounds from Observations

17

What does the fox say?

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



ÅWatching a dog barking, humans can easily associate the barking sound 
to the dog

Learning Sounds from Noisy Videos

URURU TV, ɈExcited Fox Noises - Fox Laughing and Squeaking ,ɉ YouTube, 2019. 18

Can machines learn to synthesize sounds from watching noisy  videos?

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan

https://youtu.be/XiCdBFDfUTg
https://youtu.be/XiCdBFDfUTg
https://youtu.be/XiCdBFDfUTg


Audio -visual 
correspondence

in videos

Pretrained vision -
language models

(CLIP)

Leveraging the Visual Domain as a Bridge

19

Desired audio -text correspondence

Audio
Video frames

a photo of train 
whistling

Text

No text -audio pairs required! Scalable to large video datasets!

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



Data

Hang Zhao, Chuang Gan, Andrew Rouditchenko , Carl Vondrick, Josh McDermott, and Antonio Torralba, ɈThe Sound of Pixels,ɉ ECCV, 2018.
Honglie  Chen, Weidi  Xie, Andrea Vedaldi, and Andrew Zisserman, ɈVGGSound: A Large-Scale Audio-Visual Dataset,ɉ ICASSP, 2020. 20

Bird chirping, 
tweeting

Hedge trimmer 
running

Dog bow -wow

Noisy videos with diverse sounds

(Chen et al., 2020)

VGGSound

(172K videos, 310 classes)

AccordionViolin Acoustic guitar

Music instrument playing videos

(Zhao et al., 2018)

MUSIC

(1,055 videos, 21 instruments)

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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ÅFirst train an image -to -audio  synthesis model

Training an Image-to -Audio Synthesis Model

21

U-Net

Diffusion  model
(for ὸ Ὕȟȣȟρ)

ὀὀ

Input video

CLIP-image
(pretrained; frozen) Ἱ

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



ÅLearn a shared embedding space for images and texts via contrastive learning

CLIP (Contrastive Language -Image Pretraining)

Radford et al., ɈLearning Transferable Visual Models From Natural Language Supervision ,ɉ ICML, 2021. 22

Image
Encoder

Text
Encoder

CLIP

Dog

Cat

▄

▄

▄

▄

Make closer!

Make closer!

Make farther!

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan

https://arxiv.org/abs/2103.00020


ÅSwitch to a pretrained CLIP -text encoder  for text -to -sound synthesis

Inference: Zero -shot Modality Transfer
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U-Net

Diffusion  model
(for ὸ Ὕȟȣȟρ)

ὀὀ

CLIP-text
(pretrained; frozen)

Ἱ

a photo of 
train whistling

Text query

CLIP-image
(pretrained; frozen) Ἱ

Image query

Training

Inference

Zero -shot modality transfer 

Should be close!

Sea waves
Playing 

table tennis
Thunder

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



ÅSwitch to a pretrained CLIP -text encoder  for text -to -sound synthesis

Inference: Zero -shot Modality Transfer

24

U-Net

Diffusion  model
(for ὸ Ὕȟȣȟρ)

ὀὀ

CLIP-text
(pretrained; frozen)

Ἱ

a photo of 
train whistling

Text query

CLIP-image
(pretrained; frozen) Ἱ

Image query

Training

Inference

Zero -shot modality transfer 

Should be close! Huge modality gap!

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



ÅAdopt a pretrained diffusion prior model  to reduce the modality gap

Leveraging Diffusion Prior to Close the Modality Gap

Ramesh et al., ɈHierarchical Text -Conditional Image Generation with CLIP Latents,ɉ arXiv preprint arXiv:2204.06125, 2022. 25

U-Net

Diffusion  model
(for ὸ Ὕȟȣȟρ)

ὀὀ

CLIP-text
(pretrained; frozen)

a photo of 
train whistling

Text query

CLIP-image
(pretrained; frozen) Ἱ

Image query

Training

Inference

Ἱ Diffusion prior
(pretrained; frozen)

Ἱ Pretrained on a large text -image dataset 
(No text -audio pairs needed!)

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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Example Text-to -Audio  Synthesis Results
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Rapping Sea waves

Smoke detector beeping Playing table tennis

Thunder

Playing violin fiddle

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



Example Image-to -Audio  Synthesis Results (Out -of -distribution)

27

(Then!) State -of -the -art image -to -audio synthesis performance!

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



Source 2

Source 1

CLIPSep: Text-queried Sound Separation  (ICLR 2023)
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Audio U-Net

Audio model

(k channels)
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motorboat 
speedboat 

acceleration
(test time)
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(text -queried)
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(image-queried)

Zero -shot 
transfer
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CLIPSep: Text-queried Sound Separation  (ICLR 2023)
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Mixture CLIPSep-NIT Ground truthCLIPSep

Query: Ɉplaying harpsichordɉ

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



CLIPSep: Noise Removal (ICLR 2023)
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Mixture Prediction Noise head 1 Noise head 2

Query: Ɉplaying bagpipeɉ

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



Ongoing Work: A Cappella Vocal Coach

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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How can AI Support A Cappella Singers?

32

How can we best support
a novice a cappella singer in 

practicing their singing skills ?

Seagull -K from Hsinchu, Taiwan

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan



ÅInterviewed 12 a cappella singers

ÍIncludes both beginners and professionals

ÅFour design goals  identified

ÍSimulating an authentic group singing context during individual practice

ÍOffering intuitive, context -aware feedback on the usersɅ recordings

ÍAssisting a sensemaking of the Ɉbig pictureɉ (patterns and links between parts)

ÍPlacing human creativity at the center  as an assistive tool

Formative  Study

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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AcaMate Design

Kexin Phyllis Ju, Ting-Yu Pan, and Hao-Wen Dong, ɈAcaMate: Supporting Novice A Cappella Singers in Iterative Individual Practice ,ɉ UIST Posters, 2025. 34

Separating
voice parts

Highlighting
musical patterns

Providing visual feedback
(on pitch, rhythm, dynamics )

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan

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


AcaMate Design

Kexin Phyllis Ju, Ting-Yu Pan, and Hao-Wen Dong, ɈAcaMate: Supporting Novice A Cappella Singers in Iterative Individual Practice ,ɉ UIST Posters, 2025. 35

Pitch errors Rhythm  errors

High -level 
suggestions

Practice again!

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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AcaMate Prototype

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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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

Ting-Yu Pan*, Kexin Phyllis Ju*, and Hao -Wen Dong, ɈCurating an A Cappella Dataset for Source Separation ,ɉ ISMIR Late-Breaking Demos, 2025. (*equal contribution) 37
Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan

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


A Cappella Source Separation

Ting-Yu Pan*, Kexin Phyllis Ju*, and Hao -Wen Dong, ɈCurating an A Cappella Dataset for Source Separation ,ɉ ISMIR Late-Breaking Demos, 2025. (*equal contribution) 38

+2.4 dB +1 dB
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percussion

SATB
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percussion
SATB

Ground truth

Pretrained

Finetuned

Ground truth

Pretrained

Finetuned

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan

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


Ongoing Work: AI-assisted Film Scoring

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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Accessibility of Music-Video Datasets

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

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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We aim to create an accessible, reproducible music -video datasets!
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Å736 video clips  from 299 films  in public domain or  CC-licensed

Å36.5 hours in total

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

Open Screen Soundtrack Library ( OSSL)

Haven Kim, Zachary Novack, Weihan  Xu, Julian McAuley, and Hao-Wen Dong , ɈVideo-Guided Text -to -Music Generation Using Public Domain Movie Collections ,ɉ ISMIR, 2025. 41
Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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Open Screen Soundtrack Library ( OSSL)

Haven Kim, Zachary Novack, Weihan  Xu, Julian McAuley, and Hao-Wen Dong , ɈVideo-Guided Text -to -Music Generation Using Public Domain Movie Collections ,ɉ ISMIR, 2025. 42

havenpersona.github.io/ossl -v1

Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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Matching  Soundtracks to Video Clips

Haven Kim, Zachary Novack, Weihan  Xu, Julian McAuley, and Hao-Wen Dong , ɈVideo-Guided Text -to -Music Generation Using Public Domain Movie Collections ,ɉ ISMIR, 2025. 43
Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan
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Video-Guided  Text-to -Music Generation

Haven Kim, Zachary Novack, Weihan  Xu, Julian McAuley, and Hao-Wen Dong , ɈVideo-Guided Text -to -Music Generation Using Public Domain Movie Collections ,ɉ ISMIR, 2025. 44
Hao-Wen Dong, Generative AI for Music and Audio, University of Michigan


