


OBJECTIVES FOR THIS TALK

• Describe the process of writing an audio dev book

• Demonstrate pedagogical audio dev software and explain the 
thinking behind it

• Present examples of audio technology research that feed into 
the examples



WHO AM I?



Music, 
Technology, 
Research
and
Teaching
Timeline



WHY WRITE A 
BOOK?

2015-2018: Teaching 
C++/ 
OpenFrameworks

2020: Developed a 
new C++ course

2023: Developed a new AI/ 
Music course



TIME FOR WRITING THE BOOK

2022

Submitted proposal to 
Routledge

2022

Reviewers recommend 
publication

2022

September Contract 
signed: 100,000 words 
due 1st September 2023

2023

Whoops I thought my 
sabbatical was 2023 not 
2024

2023

June submit 123-page 
early draft for review + 
formatting evaluation

2023

November submitted full 
text: 344 pages

2024

April: proof-reading 
complete, cover design

2024

June: received book



DEVELOPING THE EXAMPLES 
IN THE BOOK

• Aimed at students, developers 
(audio as well as machine learning)

• Cross platform, flexible workflow

• CMake, JUCE, libtorch, C++

• Range of DSP and machine learning 
techniques

• Three examples: amp simulator, 
improviser and metacontroller



DEV 
WORKFLOW: 
CLI

SET UP

GEN 

PROJECT

BUILD

RUN



DEV 
WORKFLOW:
VSCODE

MODE     BUILD KIT          BUILD            RUN



PEDAGOGICAL 
CHALLENGE: LOTS OF 

LAYERS
CLI
GUI

AUDIO
ML
IDE

PROJECT
PYTHON

C++

COGNITIVE LOAD



META-CONTROLLER INSPIRATION 1

INSPIRATIONAL RESEARCH EXAMPLE: EVOSYNTH
HTTP://WWW.YEEKING.NET/EVOSYNTH
ALSO: FIEBRINK'S WEKINATOR

• Genetic algorithm powered 
'modular synth'

• 2000 with Java and JSyn

• Java applet + native audio 
library == complex install

• 2015 Web Audio API 
rebuild

• Musicians can use it!

Inspired by working with 

generator (now reaktor)

http://www.yeeking.net/evosynth


META CONTROLLER INSPIRATION 2 
SYNTHBOT SYNTH PROGRAMMER

• 2007: Java VST host + Java 
algorithm

• 2017: Python/ C++ vst
host + Python algorithm 
(JUCE!)

• Research software – not 
for musicians

• BUT VST...

https://github.com/fedden/RenderMan
https://github.com/yeeking/deepvstprogrammer
s

Best 

match

Worst

match

https://github.com/fedden/RenderMan
https://github.com/yeeking/deepvstprogrammers
https://github.com/yeeking/deepvstprogrammers


• Plugin that hosts and controls other plugins

• Based on my synthesis parameter work + Fiebrink's 'Wekinator'

• Complete libtorch training and inference workflow in C++

• Fun example (does tend to destroy plugins though :) )

META CONTROLLER DEMO



IMPROVISER
RESEARCH INSPIRATION

• Supercollider

• VST

• Spot the 
difference...

Supercollider + Access 

Virus

Live-coded Supercollider

VST plugin VST plugin



• Plugin that learns from 
MIDI input

• Generates similar MIDI

• Pure C++/ JUCE

• Hierarchical Markov Model

• Agency and creative 
algorithm design

• Ethical datasets

• Realtime/ interactive 
training

IMPROVISER DEMO



AMP EMULATOR 
RESEARCH 
INSPIRATION

• Neural audio processing and generation

• E.g. 2020 'network bending DDSP' paper

• Then... all the neural FX work such as 
Steinmetz, Damskägg and Wright, GuitarML etc. 



AMP EMULATOR 

• Lots of guitar players out there – 
less 'experimental'

• Demonstrate python training 
workflow, importing trained 
models into C++

• Dig deeper into training and data

• Performance evaluation

• Ended up writing a mini DSP 
course!



ARE RESEARCH PLUGINS A GOOD IDEA? MAYBE

• Examining github stats for download rates by type

Yee-King, Matthew, and Mark d'Inverno. "Strategies for building AI-enhanced audio software with impact." AIMC (2024).



RESULT OF ALL THAT TEACHING...

• C++

• CMake

• JUCE

• PyTorch

• 3 examples:

o Improviser

o Amp emulator

o Synth controller

Yee-King, Matthew John. 
Build AI-Enhanced Audio 
Plugins with C++. Routledge, 
2024.



OBJECTIVES FOR THIS TALK

• Describe the process of writing an audio dev book

• Demonstrate pedagogical audio dev software and explain the 
thinking behind it

• Present examples of audio technology research that feed into 
the examples



THANKS FOR 
LISTENING
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