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We start building a team...
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A high quality sub-band approach to musical transient modification
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Research Proposal - Hardware Development of Intelligent Audio Consoles (TAC)
— DRAFT +0.2

Research Student: Yonghao T
Supervisors: Joshua Reiss (First)

1. Abstract

The aim of this research is to develop a system framework for intelligent andic
consoles (TAC). The architectural design of the proposed hardware framewetk should
have the capability, scalability and usability for high resolution and multi-channel
intelligent audio processing as well as providing a novel user experience for andic
sound engineers.

1. Background

Meodem recording studics are normally equipped with digital avdio workstations
(DAY which are high performance computers with audic processing software
However. the audic console hardware 15 still the essential device of andio production
in many situations. The cperability of an audic conscle is irreplaceable even with the
vailability of software virtual consoles [1].

Like many other engineering areas, the audio console has mostly moved from the
analogue to digital domain. The earlier types of digital console were mimics of their
analogue counterparts. With the development of high speed digital signal processors
and microprocessor technology. medem digital audio conscles continuously add new
features and expand their territory”.

Researchers at the Centre for Digital Music at Queen Mary University have proposed
a set of novel algorithms to automate some engineering processes during vatious
stages of recording, down-mixing, and playback [4][5]. The characteristics of the
proposed algorithms are often multiple-channel dependent and invelve computation
both in time and frequency domain, using advanced signal process techniques, as well
as optinusation. control theory, and artificial intelligence.

In order to integrate those algorithms into a digital audio conscle, the proposed IAC
hardware architecture should have the capacity to deal with high-resolution nmltiple
channel inputs. A modular design will be considered, in order to address the
requirements of flexibility and smhbﬂm The em is considered to be divided
into contrel plane and data plane, in which the control plane shall caleulate the control
parameters based on the algorithms, and the data plane shall process the high speed
real time audio stream using the parameters updated by contrel plane. This design 15
borrowed from network processor architecture design for data communication
applications due to the fact of similar natural of the tasks [2].

A nmlti-core processor
microprocessor core as

system will be proposed, which comprises a general purpose
control panel, and one or multiple DSP cores as the data

* Auther: It seems most digital audio console manufacturers make most efforts to refine the modelling
or exulation of anzlogue devices for recovering subtle detail of analogues d

COMP.
ACTIVE

£Ssioy
o 2,
& 7,

13.43dB

WRESHOZ

AUTO
4B RELEASE

dB Gain Reduction

Automatic Target Mixdng

Daniele Barchiesi

Febuary 4, 2008

Seneral framework

M Track
Fincorming

Faaturs.
Fetrioval

-
()

Figure 1: Geoeral Framewark

uu)_.(

utomatic target mix is obtained from the multi-track recording applying & set of parameters which
ize the distance between the feature extrocted from the mix and the feature extracted from the targst

Solving the optimization problem. A geometric approach

sesume that the parameters of the mix are the gains applied to esch track and that we are comparing
it Feature extracted from mix and target, such that:
Flanw +ages) = aaF (o) +aeFlm]  YacR

he aptimization task can be salved analytically using least squares.
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The elevator pitch

= The modern digital camera
= Auto-focus
= Red-eye removal
= Image stabilizer
= Face,

= Scene det

. motion detd AN AUtO-focus for audio!
" and so much more...

= The modern digital audio consoie

= No intelligent features
= Requires a professional
= Quality suffers




Companies interested...

= “We were reading the article in New Scientist
about your projects on Automixing and are
interested in learning a little more, or even
seeing if there’s a way we may be able to find
some commercial applications” — Director of
New Products at one of the world’s biggest
mixing console manufacturers



But...

Enrique graduates... © and ©® . - |
= Now Product Manager at Solid State Logic mn,vatlon RInIAL USIE

® ® The Automatic Mixing Tools
S O I I d State I_Ogl C Simplifying the mixing and mastering process for audio
tioi

SOUND || visioN

Project students move on.
Company interest heats up
Queen Mary Innovation supports the R&D

| get a grant to commercialise research

ROYAL

ACADEMY OF
ENGINEERING

Enter Stuart, Alice, Sina, Zheng...

Knowledge is our business
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Enter Tandem Launch Technologies

= \Venture Fund

= Unique business model



Proof of concept = Prototype

= We build new demonstrators
= C++ code, VST plugins, videos, patents ...
* Much closer to ‘Industry Ready’
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Proof of concept = Prototype +
Continual Conversation = Investment!

» S400K investment from Tandem Launch ©
* “We have a slight hiccup”

TANDEMLAUNCH ROYAL
TECHNOLOGIE s IRVEININ ACADEMY OF
ENGINEERING

= Solution: Two start-up companies
Automatic Music Production Systems Ltd. (UK company)

8352593 Canada Inc. (Canadian company)
= Second stage investment =2

MIXGENIUS
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| The challenge, the contradictions

Academia Industry
= High risk research with = Real world problems with
unknown outcomes assured solutions

= Want new ideas & knowledge = Want market validation

= Ends with proof of concept = Starts with prototype
= Share the knowledge = Protect the IP

= Publish = Patent
= Spend the money = Generate revenue



Lessons and dilemmas

Do | start a company?
Who are the cofounders?
Cofounder positions?
Who makes the decisions?
How to divide equity?
Who and how to hire?

Who to invest and how to
raise capital?

Founder vs CEO

Yes! Sort of...

University, student, incubator

Nail this down but leave space to adapt
Be explicit!

Rational, fair. Balance the rewards.
Put in the effort!

Need options, don’t give away too
much too soon.

Expect a battle.



An alternative route to commercialisation

= Dissemination generates interest
= Assets are the team, the knowledge
= Valueis in the research

= Unique selling point is in the research breakthrough
= Protect? OKk.
= Publicise? Yes!

= No single route to commercialisation



Thanks!

And thanks to Enrique Perez Gonzalez, Stuart Mansbridge,
Alice Clifford, Sina Hafezi, Zheng Ma, Brecht De Man, Dimitrios
Giannoulis, Michael Massberg, Jacob Maddams...

Questions?

= Company website(s)

o mixgeni.us , mixgenius.com , mixgenius.co.uk ...

= Research website

= cd4dm.eecs.gmul.ac.uk/audioengineering.html

= Youtube channel



http://c4dm.eecs.qmul.ac.uk/audioengineering.html‎
http://www.youtube.com/user/IntelligentSoundEng
http://www.eecs.qmul.ac.uk/~josh/publications.htm

