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Music & Technology Co-evolves

Hildegard Dodel, Public domain, via Wikimedia Commons.
Taken at Hamamatsu Museum of Musical Instruments, August 2019.
yan, CC B¥SA 4.0 via Wikimedia Commons.
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I\/I u S i C & AI (Source: Sankei Shimbun)

(Source: Yamaha)

(Source: Robot Gizmos)
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Generative Al for Music, Audio & Video Creation

(Source: UploadVR)

(Source: Daily Bruin)

Universitaetsmedizin , CC B¥SA 4.0, via Wikimedia Commons
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Augmenting Human Creativity with Al

AGenerative Models for Music Creation

| Multitrack music generation (AAAI 2018, ISMIR 2018, ISMIR 2020, ICASSP 2023, ISMIR 2024jext -
to -music generation  (ISMIR 2025), video -to -music generation (ISMIR 2025), symbolic
music processing tools  (ISMIR LBD 2019, ISMIR 2020)

AAl-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)

AMultimodal Generative Models for Content Creation

| Long -to -short video editing  (ICLR 2025,NeurlPS 2025), text -queried sound separation (ICLR
2023), text -to -audio synthesis (WASPAA 2023)



Generating Multl -instrument Music using GANS (AAAI 2018)

Multitrack Piano Roll MuseGAN Generator
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Hao-Wen Dong, Wen-Yi Hsiao, Li-Chia Yang, and YiHs u a n  Wause@GAN: Multi -track Sequential Generative Adversarial Networks for Symbolic Music Generation and
Accompaniment , AAA] 2018.
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MuseGAN Features in AWSDeepComposer (2020)

ﬂWS DeepComposer Models Train a model

Train a model

Generative algorithm info > e | | | G

MuseGAN U-Net .
ALl m often used for complex music structures U-Net is the distinguishing
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Choose a generative algorithm to train a model
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amazon.com/ dp/B07YGZ4V5B/
Jul i en MSNSDeepCompgser s 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

instrument=trombone

instrument=accordion

instrument=accordion
instrument=accordion

(6, o, ©, @, 0, ©)|Start of song
(1, o, 5 , @, 15) | Instrument: accordion
(1, o, 5 ) , 36) | Instrument: trombone R
(1, @, ©, ©, ©, 39) Instrument: brasses
(2, o, 0, ©, 0, ) | Start of notes
(3, 1, 1, 41, 15, 36) Note: beat=1, position=1, pitch=E2, duration=48,
(3, 1, 1, 65, 4, 39) Note: beat=1, position=1, pitch=E4, duration=12, instrument=brasses
(3, 1, 1, 65, 17, 15) Note: beat=1, position=1, pitch=E4, duration=72,
(3, 1, 1, 68, 4, 39) Note: beat=1, position=1, pitch=G4, duration=12, instrument=brasses
(3, 1, 1, 68, 17, 15)  Note: beat=1, position=1, pitch=G4, duration=72,
(3, 1, 1, 73, 17, 15) Note: beat=1, position=1, pitch=C5, duration=72,
(3, 1, 13, 68, 4, 39) Note: beat=1, position=13, pitch=G4, duration=12, instrument=brasses
(3, 1, 13, 73, 4, 39) Note: beat=1, position=13, pitch=C5, duration=12, instrument=brasses
(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
(4, 6, o, o, 0, ©) | End of song
_+ 8th note behind s same position 8th note ahead
g
Musical Self -attention -
‘ , m
(b) i * N Position gifremm:e ! ’ "
* * * * * * * * * same pitch._ dth._ ~5th . 8th (octave)
3] m 3
£211 £xi I
%2 i;;j || %.: ';: | |
81 . . . . 8 | |
(a] -40 -36 -32 -28 -24 Be::odiff;:eice -12 -8 -4 0 4 © =25 20 15 -10 -I:)i“:h dit'l)“”.em:z 10 15 20 25

Hao-Wen Dong, Ke Chen, Shlomo Dubnov , Julian McAuley and Taylor Berg-Kirkpatrick , Mugtitrack Music Transformer

Multitrack Music Transformer
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https://arxiv.org/pdf/2207.06983

Automatic Instrumentation (SMIR 2021)

Stanford UCSanDiego
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Hao-Wen Dong, Chris Donahue, Taylor Berg-Kirkpatrick and Julian McAuley, Towards Automatic Instrumentation by Learning to Separate Parts in Symbolic Multitrack Music

2021.

, IBMIR
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https://arxiv.org/pdf/2107.05916

Synthesizing Expressive Violin Performance (ICASSP2022)
: = ] [ elih%liﬁg ] [ rine ]

Performance synthesis
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Hao-Wen Dong, Cong Zhou, Taylor Berg-Kirkpatrick, and Julian McAuley, Degp Performer: Score -to-Audio Music Performance Synthesis
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Text-queried Sound Separation (ICLR 2023)
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Hao-Wen Dong, Naoya Takahashi, Yuki Mitsufuji , Julian McAuley, and Taylor Berg-Kirkpatrick , CL#PSep Learning Text -queried Sound Separation with Noisy Unlabeled Videos , IELR
2023.
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Text-to-Audio Synthesis (WASPAA 2023)

Learning Sounds from Noisy Videos
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Hao-Wen Dong, Xiaoyu Liu, Jordi Pons, Gautam Bhattacharya, Santiago Pascual, Joan Serra, Taylor Berg-Ki r k pat r i ¢k,
Unlabeled Videos and Pretrained Language -Vision Models , WASPAA2023.
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® Ongoing Work: A Cappella Vocal Coach @
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AcaMate: Al-assisted A Cappella Practice App

_ _ How can we best support
Seagull -K from Hsinchu, Taiwan a novice a cappella singer in

practicing their singing skills ?
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AcaMate: Al-assisted A Cappella Practice App

Preparing Highlighting Providing visual feedback

voice parts musical patterns (on pitch, rhythm, dynamics )
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Kexin Phyllis Ju, Ting-Yu Pan, and Hao-We n D o AcgMate :@Supporting Novice A Cappella Singers in Iterative Individual Practice , JIST Posters2025. 17
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AcaMate: Al-assisted A Cappella Practice App
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Kexin Phyllis Ju, Ting-Yu Pan, and Hao-We n D o AcgMate :@Supporting Novice A Cappella Singers in Iterative Individual Practice , JIST Posters2025.
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ACappellaSet: Studio Recordings with Stems

A55 studio -quality a cappella songs with stems performed by 3 groups
A2.6 hours in total

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

Distribution of Song Durations (by songs) Distribution of Languages

Total = 02:37:30
(55 songs)
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Ting-Yu Pan*, Kexin Phyllis Ju*, and Hao -We n D o Quating & A Cappella Dataset for Source Separation , IBMIR LateBreaking Demos 2025. (*equal contribution) 19
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Finetuning A Cappella Source Separation Models

Model VP  Other All

Pretrained (official) |5.22) 10.66 7.94
Pretrained (drum) 3.66 )9.24 ) 6.45
Fine-tuned (ours) 7.62|" 11.63" 9.62

+2.4dB +1dB
vocal SATB | vocal SATB
percussion y percussion
Pretrained . . Pretrained
Finetuned . - Finetuned
Ground truth K K Ground truth

Ting-Yu Pan*, Kexin Phyllis Ju*, and Hao -We n D o Qurating & A Cappella Dataset for Source Separation , IBMIR LateBreaking Demos 2025. (*equal contribution) 20
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® Ongoing Work: Al-assisted Film Scoring @
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Open Screen Soundtrack Library ( OSSL) ﬂ

A736 video clips from 299 films in public domain or CClicensed
A36.5 hours in total

AMood annotations as Russel | YsaledcOmddel)r ou s a |
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Haven Kim, Zachary Novack, Weihan Xu, Julian McAuley, and Hao-We n D o Wideo-Guidéd Text -to-Music Generation Using Public Domain Movie Collections , LBMIR 2025. 22
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Open Screen Soundtrack Library ( OSSL)

youtu.be/ DiBVghErShM

Haven Kim, Zachary Novack, Weihan Xu, Julian McAuley, and Hao-We n D o Wideo-Guidéd Text -to -Music Generation Using Public Domain Movie Collections , IBMIR 2025. 23
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Matching Soundtracks to Video Clips
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Haven Kim, Zachary Novack, Weihan Xu, Julian McAuley, and Hao-We n D o Wideo-Guidéd Text -to -Music Generation Using Public Domain Movie Collections , IBMIR 2025. 24
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Video-Guided Text-to-Music Generation
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Haven Kim, Zachary Novack, Weihan Xu, Julian McAuley, and Hao-We n D o Nideo-Guid¢d Text -to-Music Generation Using Public Domain Movie Collections , IBMIR 2025. 25
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Video-Guided Text-to-Music Generation

Video-Guided Text-to-Music Generation
Using Public Domain Movie Collections

(ISMIR 2025)
Haven Kim, Zachary Novack, Weihan Xu
Julian McAuley, Hao-Wen Dong

youtu.be/SOBMicbdzmg

Haven Kim, Zachary Novack, Weihan Xu, Julian McAuley, and Hao-We n D o Wideo-Guidéd Text -to -Music Generation Using Public Domain Movie Collections , IBMIR 2025. 26
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Extending OSSL to OSSLv2
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Haven Kim, Leduo Chen, Bill Wang, Hao-We n Do n g, and J @Open ScreendouAdirdclelybrary ¥ersion 2 , IBMIR LateBreaking Demos 2025. 27
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Extending OSSL to OSSLv2

Public Domain Commercial [2] Total

Number of Clips 35,705 40,703 76,408
Number of Unique Films 1.886 2,633 4,519
Average Length (seconds) 28.77 23.65 26.04
Total Length(hours) 285.31 267.39 552.70

Stay tuned! &
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Future Work: Measuring Video-Music Alignment
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® Ongoing Work: Al-assisted Video Editing &
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Fast-growing Short Video Platforms

3 YouTube & Shorts f@
vimeo @@ Nniconico ' TikTok

DAILYMOTION ‘)““)“'i 8 0
| a 1 F ‘ D
\ : : e /

For content creators,
help promote their
long video contents

For content consumers,
help digest information
In @ more engaging way

31



Video Editing

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

Interview footage
(main character)

Interview footage

Background footage Activity footage (other subjects)

Mh

Mh
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Video Editing

Mh

Mh
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Narration -Centered Long-to-Short Video Editing ﬁ ~

Body content WWWM
(Input)

Speech recognition l
Narration generation Narration -video
l matching
Text -to -speech synthesis l

Teaser
(Output)

Weihan Xu, Paul Pu Liang, Haven Kim, Julian McAuley, Taylor Berg-Kirkpatrick, and Hao -Wen Dong, TedserGen: Generating Teasers for Long Documentaries , LR 2025. 34
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Finding Accompanying Visuals for Narrations

Body content = — —————————— Optimal
threshold
Pretrained
— | vision -language | —
model
S mesese——— § | . Optimal
The air buzzed Wlth excitement threshold
as John and Maria unearthed a
nearly 10 -foot -tall abandoned
sphinx statue at one of Egypt's i
largest archaeological sites. R — | B :
E Selected
video clips
Desired length Desired length
Synthesized narration
, IELR 2025.

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