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What | do

AUdIo Preducer: Research Associate:
a Recording Engineer x Auditery Perception
x MixingrEngineer a Experiments in 3D
s \astering Engineer audio
n Composer a Penvasive sound
s Sound Designer SYSLENIS
s Audio for mixed reality = SCIence orsound

design

a Freelance Engineer _ . .
x Viixed reality audio




Quick Look Ahead

Impertance off Audier Researchi & Artistic' Researeh

MR Aucie’ Preduction Pipeline

Whyrde we need high-level audie Interfaces?

Wihat already exists? And Why: not use: It?

MR SeundDesinger

Applications, off MR SoundbDesigner

Current andl Euture Develepment off MR SeundbDesigner
Other research

Questions



Why audio research Is se Important

In combat, simulations,
anadl traning
s 360 degrees

a Hear through walls; around
COINEers

s Communication
x Environmental recognition

s |nfermation; camying
channels

m Increased sense of
presence




Artistic Research

Cressing the beunadary.
PEtWEen art and SCIence
— Dy validating| antistic
technigue

IHOW! can seund design
IAcrease Immersion amnd
PlESENCE?

Can we validate
preduction teChnNIgUEes
scientifically?
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Capture and/or
SYNtNESIze

Vitltitracking,, Mixing,
& IVIastenng
Integration
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Capturing Ambience

Many. seund designers
rely upoen seund
efiiects likraries o
Unfortunately, these =& & S
approaches; rarely ¥ N
yield believanile il
results, due to the lack '«
Off spatial deptiarana |
ACOUSTIC reality.

Ealse training




Surround Capture

Surround’ capture for increased { Frontten {
SENSe: ofi presence and amiience '- '=

On land:

s Two steree mics placed back-to-
back 1 XY configuration wWith
candiold pickup patterns

s MR MOUT
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Underwater:

s Four omni directional hydrephoenes
attached to am X" bar

s MR SeaCreatures

Virtual sounds have:an Increased
sense of validity when mixed with
reallworld ambient surround capture




Mulwitracking, Mixing, & Mastering
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Mulwitracking, Mixing, & Mastering

PUllInG together captued SeUKCES,
Ssynthetic seurces, SEX lilbraries

Layered atimespheres
Speciall effects
“Viore real tham real”



Integration; & Dellvery

B SoundDesigner, v0.0a - C:\MRMOUTIII-AudioAssets \MRMOUTIILsdx
He

Tr TTr

insertion_fl

Filename:

| insertion_fl

insertion_rr

74 start % SoundDesigner £ Control Panel @ My Computer B windows Task ... ¥4 Inbox - Outlook... ¥ Outlook Express M SoundDesigrer ... B 7, (V)5 11:27 AM




Wiy do build a high-level audio
Intertace?

SIGGRAPHI 03 ISMAR 03, IITSEC 02/03, IAAPA 02/03,
Orlando; Science Center, US ARMY s STITC

Seund designers, tralners, scenario) creators; sheuld not
Be burdenead with cede

Audio preduction: teols suchras Preilieols, Senar, etc. 6o
AOL providersuppert for real-timer spatialization, dymRamic
controel, er nen-standarel speaker configuratiens

We need a system) that can provide: a sound designer
WwWith a full' set of tools and controls that meet the
demands; of Interactive/immersive simulation




Existing Tools

EAX —veny commen ARIFUSed 1 gaming and
simulation

» Dees not however, provide low-level suppert fior
creation of: DSPrefifects, or allow: direct control eVer
oUtpUL channels.

a Cannot create point source channels
a Consumer hardware

3D headphoene systems: (such: asf AusSimi 3)
While: previding realistic: SDrimpressions ane only,
suitable for VR applicatiens where real-worla
audio Is blocked out or unnecessary.



MR SeundDesigner

Custom! audier engine bullt upon the low: level audier APl — PortAudio

Eeatures include
s Support for 3D sound
Assignable channels (3D, peint source)
Multr-tiered speaker configurations
Configurable speaker placement
Real-time spatialization
User placementt compensation
Time-line trggers
Prescripted paths with waypeints (inear and curnved)
Real-time capture and playhback ofi sound (Withi full SeundDesinger support)
Basic DSP (echo,, reverh)
Savable configuratien files
Standard features: looping), velune conirol, envelopes
Ability to address multiple seund cards




3D Seund Support

Deliversidynamic audio; CUES acress multiple
locations I S space

Including lecations akpve, belew and at head
level

Vertical placement of sounds Is; particularly.
Impertant Infmixed reality’ sScenamres Where audio
EVvVents may’ 6ecur anove and helow: the User, o
I places Where visuall perception may: e imited

he computation of the attenuation facters Is
Pased onl the technigues for spatialization
described in (Naef et al. 2003)




Point Source

PoInt Soulce Speakers are used! fior a varety: of
applications; Including personallaudior (radio
iraffic), special effiects (atdiornaptic Vest),
embedded seunads (haptic gun fire), and
Intimate audior (VoeIces inside yeur head)

Used for accuracy: at a predetermined position

AS, a speclall effiect, altermative speaker Iocations
can be used ter heighten tensien andi mood (ex.

speakers placead inside: a helmet or clese to
nead)



Additional Features

Timeline taggersrallow: fier: prescripting recurring and
predictable’ sounds Withouit BUrdening the: story or
SCripting engines

Support fierr microphone; or ling'level inputs; allow for
real=time: alteration and presentation; ofi real world
sounds (MR'Audie)

The anility teraddress multiple sound cards as: part of an
integrated sounad system: allews for the' petentiall of
unlimited” output devices (large: scale sound design for
PEnvasive envirenments; and large scale Instituitions)

[DSP effects can e used to matehi the acoustic signattire
of reall werld envirenments te virtual seunds (Impulse
IESPOoNse measurements)




MR SeundDesigner in use: MR
MOU

MR MOUIFIs a St person sheoter: training simulation for
the US ARMY;, currently in phase I11.

Seundbesigner as heenr a very: useiuli teol for creating
effiective; dramatic, and dynamic seund in: this
application

Radiercommands are sent via a poeint seurce: channel te
a walkie talkie

Real-time and prescripted sounds; are played throughia
two-tiered 8.2 surround set up

Alsor used to designiaudio for MR SeaCreatures; an
educational experience for the Orlando Science Museum




Current & Euture Development of
MR SeundDesigner

Come Uprwithra new: name

Support for live applications: (e.49.
Improevisational theatre, ant installations)
Improved BSP

Continue: develepment off MR Atdior applicatiens
(Ire. real-time: manipulaten eif real worldiseunds)

Investigate applications fiel lange scale sounae
designi (e.g. theme parks;, Universities, hespitals,
PrIsens)




Related Research

Centinuatien of

expectatieon studies:

s Mere subjects

= More seunds

a Specific classifications of;
SoURds

Validating preduction

technigues:

s Surround Capture

s Ambience technigues

Perception researchs:
s Spatialscaling
s Emotienal impact
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Questions??2?

Alse:..please email mes:
ditghes@Iist. uch.edu
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