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Audio Effects



Neural Audio Effects

Loss

Backpropagation

Dataset of 
recordings



Randomized overdrive neural networks

Real-time plugin built using JUCE and PyTorch C++ API (libtorch)

arxiv.org/abs/2010.04237

https://arxiv.org/abs/2010.04237


Weight space <-----> Effect space   

EQ

Reverb

Compression

Distortion

Neural audio effect



How to better search the weight space 
to discover neural audio effects? 



We propose a three step process
1. Generate a steering signal

2. Steer model by training for short period

3. Process new audio and adjust controls



Unprocessed

Processed

1. Steering signal generation



2. Steering model (training)

Unprocessed

Processed

Backprop
Use a standard conditional TCN 
(previously used for audio effect modeling)

This is like training an audio effect emulation model where we “overfit” on a single example.



3. Control

TCN

New audio

Effected 
output

Perceptual control

Adjust the conditioning to different values (not used in training), which provides control over the effect.



Implicit perceptual controls
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arXiv Webpage Code Colab Huggingface Spaces

https://arxiv.org/abs/2112.02926
https://csteinmetz1.github.io/steerable-nafx
https://github.com/csteinmetz1/steerable-nafx
https://colab.research.google.com/github/csteinmetz1/steerable-nafx/blob/master/steerable-nafx.ipynb
https://huggingface.co/spaces/akhaliq/steerable-nafx


Attribution
4 Knob Stomp Box by Raka Bayuwana from NounProject.com
Audio File by Justin Blake from NounProject.com
Neural Network by Ian Rahmadi Kurniawan from NounProject.com
Audio effects Photo by José Pinto on Unsplash
Mixing console Photo by Marc Fanelli-Isla on Unsplash
White music mixing dials Photo by Alexey Ruban on Unsplash
Binoculars Photo by Nathan Thomassin on Unsplash
Plants Photo by Daniel Öberg on Unsplash

https://unsplash.com/@gearfilms?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@gnolatinbird?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@intelligenciya?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@vegatones?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@artic_studios?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/growing?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

