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Music Mixing?

* Process of blending the recorded tracks

together
« Creating a cohesive and well-balanced

mixture

« Tracks are blended using DSP tools,
also known as audio effects

» Audio effects include EQ, Compressor,
Gain, Pan, Reverb, etc

- UK R h .
aim.gmul.ac.uk % s wQf Queen Mary

and Innovation University of London
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Difficulties with Mixing

* Technical task

* Time Consuming

* Requires skills developed over years

* Lot of repetitive tasks

* Requires understanding of sound,
music, and audio. The Reason Why Mixing Your Songs Is Difficult

: UKR h .
aim.gmul.ac.uk s wQf Queen Mary

and Innovation University of London
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Why are we talking about simplifying
mixing?

» Social media: made it easy to share
content and art

* A lot of content being created per day

« Good mix improves the quality of content

 Amateurs should be able to produce
music easily

* A number of musicians don’t have
technical knowledge

» Studios and Engineers expensive to hire

: UKR h .
aim.gmul.ac.uk ST wQf Queen Mary

and Innovation University of London
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Al for Accessible Music Mixing: Mixing Simplified

Automate Audio effect Suggestive tools: suggest End-to-end mixing:
Plugins next steps in the mixing 9-
Input stems, output Mix
process

: UKR h .
aim.gmul.ac.uk s wQf Queen Mary

and Innovation University of London



o/\IM Music Production Style transfer and Analysis of Mix Similarity 7
Al + MUSIC

Automatic mixing research

Tracking academic work in the field of automatic multitrack audio mixing

Click the buttons below to filter the table of papers.

LEVEL EQUALIZATION COMPRESSION m REVERB MULTIPLE MACHINE LEARNING KNOWLEDGE-BASED CLEAR

Year Title Author(s) Category Approach Code
2021 A Deep Learning Approach to Intelligent Drum Mixing with the Wave-U-Net M. Martinez Ramirez, D. Stollerand D. ~ Multiple ML CODE
Moffat,
2021 Context Aware Intelligent Mixing Systems M. N. Lefford, G. Bromham, G. Review Multiple A 't 'th I | th | t d k
Fazekas, and D. Moffat re pOS I 0 ry WI a e re a e WO r
2020 Mixing with intelligent mixing systems: evolving practices and lessons M. N. Lefford, G. Bromham, and D. Review Multiple d 1 th 1 f. Id .
from computer assisted design Moffat 0 n e I n IS I e -
2020 Automatic multitrack mixing with a differentiable mixing console of neural ~ C. J. Steinmetz, J. Pons, S. Pascual, Multiple ML CODE [ ] Kn OW| e d g e_ ba S ed a p p ro a Ch eS
audio effects and J. Serra
2019 Approaches in Intelligent Music Production D. Moffat and M. B. Sandler Multiple Overview ° H e u rl Stl C Ap p roaCh eS
2019 Intelligent Music Production B. De Man and J.D. Reiss and R. Multiple Overview

ML-based approaches
Deep Learning-based approaches.

Thanks to Christian Steinmetz for maintaining the repo

UK Research \Q/ Queen I\/Iary

and Innovation University of London
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and Innovation University of London
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A deep learning approach to intelligent drum mixing with the Wave-U-Net
Marco A Martinez Ramirez, Daniel Stoller, David Moffat JAES 2021

Fully end-to-end systems

* Less interpretability
* Cannot adapt to high number of inputs
* User cannot adjust the final result

Deep Learning-based systems

Weight sharing across all input tracks

Controller network

Input 1 _‘. Encoder | p {
- [ Input 1 —

Input 2 Encoder } | Post-p
i : i

( 1 | N
Input N Encoder Post-pr f .
L J —H p— Transformation network

Analyze inputs Predict effect Diff. proxy model
parameters processes audio

]

Transformation network

p— | Transformation network

Automatic multitrack mixing with a differentiable mixing console of neural audio effects
Christian J. Steinmetz, Jordi Pons, Santiago Pascual, Joan Serra ICASSP 2021

Neural Audio Effects

* Model Audio effects using Neural
Networks

* Requires pre-training of effect
networks which requires a lot of
computing power

Generator

7 J o DJ Mixer 1
x "
L STEL Sy _.(Encoder ComextHPos\-Processor)—u 6, Si
“u ___JEry.
o STET Sy _I_’(Encoder ComextH Pos\-Processor)—» 0 S A

Automatic DJ Transitions with Differentiable Audio
Effects and Generative Adversarial Networks
Chen et al. arXiv 2021

DDSP systems

* Tries to use the domain DSP
knowledge

* Uses NN to convert user’s input into
complex DSP controls

UK Research

‘«Q_s! Queen Mary

and Innovation University of London
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Challenges with Al-Assisted Music

Mixing

* Limited number of Multi-track datasets

* Mixing is context dependent

* Number of inputs is variable

 Evaluation of a mix: What is a good mix?

* High quality audio outputs required

* Balance of user interaction and automation

* Mix invariance for different permutations of
Inputs

% UK Research \Ql Queen Mary

and Innovation University of London
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My PhD Project:

- o -l

Hey Al, Can you mix my stems to produce a mix like “Fix You”?

« Can knowledge gained from experts be used to make process easier for amateurs?
« How can we transfer production-styles?
* How can we assess mix similarity?

& UK Research \Q/ Queen Mary

and Innovation University of London
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Mixing based on a reference song (Production Style Transfer)

Reference Song

Stem n Stem .. Stem 3 Stem 2 Stem 1

A

Context aware and Cross-adaptive Al System

l

Prediction of Audio Effect chain for
each stem

l

Estimation of Parameters for Audio
effects

l

Mix of stems based on the reference Song

& UK Research \QI Queen Mary

and Innovation University of London
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Step 1: Stem Transformation based on a Demo (Rough Mix) (Production Style Transfer)

Demo (Rough
Mix)

Stem n Stem .. Stem 3 Stem 2 Stem 1

A

Context-aware and cross-adaptive Al System

l

Prediction of Audio Effect chain for 1
stem

l

Estimation of Parameters for Audio
effects

l

Transformed stem based on rough mix

& UK Research \QI Queen Mary

and Innovation University of London
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Step 2: Stems Transformation based on a Demo (Rough Mix) (Production Style Transfer)

Demo (Rough

Mix)
Stem n Stem .. Stem 3 Stem 2 Stem 1
Al System

l

Prediction of Audio Effect chain for
each stem

l

Estimation of Parameters for Audio
effects

l

Transformed stems based on rough mix

& UK Research \QI Queen Mary

and Innovation University of London
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Challenges?

 Creating multitrack dataset : Multitracks with Acceptable
mixes and relevant reference tracks.

* Quantifying Mix Similarity: How to compare if the output
miXx is similar to the reference track?

* How can we transfer production styles : Inspiration from
Tone transfer models?

* How to work with high-quality input audio and produce
high-quality output audio?

* Figuring the perfect balance between automation and
user-interaction

% UK Research \QI Queen Mary

and Innovation University of London
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Why is this study
important?(Outcomes/Applications)

» Easy-to-use mixing tools for amateurs

* Tools to automate repetitive tasks for
professionals

* Live Music Mixing

* Music Restoration

* Educational Purposes

« Expand our understanding of mix and mix
similarity

UK Research \Q/ Queen I\/Iary

and Innovation University of London
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Bibliography
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THANK YOU
——

Any Questions, Comments, or Feedback?

% UK Research \QI Queen Mary

and Innovation University of London
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