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Before Belmont (< '06): Supercomputing, Astrophysics, Nonlinear Dynamics
At Belmont: Acoustics, Audio, Machine Learning – esp. for Musical Audio Production.
Teaching: Physics for Audio Engineering,  Deep Learning & AI Ethics

Belmont Data Collaborative (BDC) Fellows Meeting, November 2, 2022

@drscotthawley

"Empowering Music Creators via Open-Source ML"



What I like….
Interdisciplinary talk (esp. on classification), 

learning via interactive data visualization (esp. 
3D), & Jupyter notebooks!

AI ART 
@xaltint

https://drscotthawley.github.io/aeiou/viz.html#playable_spectrogram
https://drscotthawley.github.io/blog/
https://colab.research.google.com/drive/1fQ_zZaT8Iasi5j03jtG1NQN7nswSW_70#scrollTo=9rpc5ZV-mH5y&uniqifier=1
https://www.instagram.com/xaltint/
https://github.com/drscotthawley/botograder
https://asa.scitation.org/doi/10.1121/10.0009532
https://hedges.belmont.edu/naughty/


My Role as a BDC Senior Fellow…
…what I was already doing? ML-Audio / AI-Ethics / Interdisc.

● Foster Campus-Wide/Interdisciplinary 
Discussion/Training/Events 
○ re. the impact of data on our fields, our world, esp. our 

undergraduate students' lives & futures
○ November 28! Stable Diffusion "AI Art" convo w/ WCoA
○ Spring '23: Teaching Honors Symposium on "Classification" (book in 

progress)
● Pursue research project
● Project Belmont's data-scholarly presence in region, 

nation & world, e.g. giving talks, serving on boards & 
networking…



● Harmonai leader Zach Evans (formerly Microsoft Senior Programmer) & I 
introduced in May…

● "Open Source Collective" of DJs, developers, music producers, 
researchers,… from stadium-entertainers to Google employees to 
indie artist/coders

● Goal is to produce tools to empower musicians, not replace them!
● We've had huge buy-in from music community: artists giving us their 

catalogs to train models on!
● Focussed on building tools/apps rather than writing papers, but grad 

students very involved, being mentored & mentoring others – e.g. 
Belmont's Caleb Koch!

ML-Audio Collaboration: 
Harmonai.org



ML-Audio Collaboration: Harmonai

     "Stability AI Family":
● Open-Source AI: models 

released to world for free
○ GPT-J (NLP)
○ Stable Diffusion* 

(text-to-image)
● Huge AWS GPU Cluster 

(450+ nodes x 8 A100s)
○ Research compute 

grants available!
*All background images made via Stable Diffusion! 

.org



If you don't know Stability:
raised > $100 million

September 9

Stable Diffusion "a 
landmark event in 
the history of AI"  
- Andrew Ng

Launch Event, Oct 17

https://www.forbes.com/sites/kenrickcai/2022/09/07/stability-ai-funding-round-1-billion-valuation-stable-diffusion-text-to-image/?sh=cac7aca24d69


Project: "SHAZBOT" (working title)
with Joe Baldridge 



● "SHAZAM for Stems": provide a way to track provenance of parts 
of songs (e.g., drum or bass lines) that get remixed into new music 
works 

● To provide an intervention to benefit the local Nashville 
community of musicians as well as worldwide

● By offering an additional revenue stream (for "neighboring rights") 
● => Addresses structural inequality in the music industry ("slush 

fund")
● …Using Deep Learning, without BlockChain, without audio 

steganography
● Similar to detections in bioacoustics & gravitational wave astro.
● Baby steps: "Audio Algebra" for mixing & effects using 

"embeddings"

Project: "SHAZBOT" (working title)



Campus-Wide Initiative: DATA CONSENT!
Joe & I are building a dataset: "BDCT"

….We're ALL going to be making datasets. 

Which means we ALL need to get 
data-ethics-savvy fast.

e.g.: Student data-harvesting should be 
subject to IRB.

University-wide language / guidance re. 
collection, storage, sharing, licensing,...etc. 

("Creative Works" page is vague)

cf. "Rights to Use of Student Work" of 
SCAD.edu – thanks Trudy @ WCoA!

https://www.belmont.edu/notices/creative-works.html
https://www.scad.edu/about/scad-glance/disclosures-and-policies/compliance-and-policies/rights-use-student-work


"Outputs" So Far….
● Progress w/ diffusion models for musical audio gen: 

Dance Diffusion! (DD, next slide)

● Support code: Two libraries  "aeiou" & "prefigure" on 
GitHub & PyPI.  aeiou.viz supported dev. of DD 
"Harmonai Hangouts" Seminar Series 

● Destructo! Colab notebook for "audio algebra" 

● Draft of Consent Form re. use of student work - lawyers. 
Need more help to push for university-wide policy

Outputs So Far…

https://github.com/Harmonai-org/sample-generator
https://github.com/drscotthawley/audio-algebra/blob/main/Destructo.ipynb


Dance Diffusion

Weights & Biases used 
DD for Podcast Theme 

Song! 
Weights & Biases Interview!

WandB swag for DLAIE students!

Generative musical audio model: Shapes noise into music, 
e.g., dubstep, metal, old-timey stuff. Best for short samples, 
not whole songs. 100% consensual/PD training data!

🤗 Demo Page

http://www.youtube.com/watch?v=ltheW2rqHus
https://wandb.ai/wandb_gen/audio/reports/Interview-Harmonai-Dance-Diffusion-and-The-Audio-Generation-Revolution--VmlldzoyNjg1ODgw
https://wandb.ai/wandb/harmonai-audio-gen/reports/Making-an-ML-Theme-Song-for-Our-ML-Podcast--VmlldzoyODMyNzEz
https://wandb.ai/wandb/harmonai-audio-gen/reports/Making-an-ML-Theme-Song-for-Our-ML-Podcast--VmlldzoyODMyNzEz
https://wandb.ai/wandb/harmonai-audio-gen/reports/Making-an-ML-Theme-Song-for-Our-ML-Podcast--VmlldzoyODMyNzEz
https://huggingface.co/spaces/harmonai/dance-diffusion
https://huggingface.co/spaces/harmonai/dance-diffusion


Any remaining time: 

…Thanks!  -@drscotthawley

● Talk about CAMPUS-WIDE CLOUD COMPUTE needs?
(e.g., Eleuther donated CoreWeave GPUs for DLAIE class)

● Talk about the NEED FOR MORE PHYSICS FACULTY 
...or…

● Blast the Stable Diffusion launch video? (2 min)


