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1986: Canberra, Australia

» Steve Ellison began work on a real-time computer music

composition system for a polymedia performance space
by “Floating Exceptions”.

http://worrall.avatar.com.au/pipes/

y

Dr. David Worrall, director polymedia dome



http://worrall.avatar.com.au/pipes/
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* Ellison needed a computationally efficient method to compute
gains for loudspeakers placed at vertices of dome.
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Ellison needed a computationally efficient method to compute
gains for loudspeakers placed at vertices of dome.

Influenced by triangular speaker configuration, he invented a
novel amplitude panning algorithm using barycentric -,
coordinates to derive power-preserving speaker gains for
loudspeaker triplets. N
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MIAP (Manifold-Interface Amplitude Panning)

Barycentric Iriset Panning:

1. Normalize the areas of all sub- trrangles
2. Apply the square root ofeaoh normaliz

as a gain yalue to the noc 4: »@”
S mcluded Ig d @ N-“""

,\/ \
i A

e

gains per node:

A =+/(2/3) = 0.8165
B =+/(1/6) = 0.4082
C =+/(1/6) = 0.4082
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 Software implementation of algorithm originally Called Lo\
‘SpaceNodes’, later renamed ° Spacel\/lap(R) pEENET

N
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MIAP (Manlfold Interface Amplltude Pannlng)

» Authoring, control constructs, and GUI underyve t seve prVaEE

practically-driven |mprovemer1t§ over next tw o N,V‘wn— --
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MIAP (Manlfold Interface Amplltude Pannlng)

S SOUND DIFFUSION TIMELINE
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WavepField Synthesii . technical spatialisation

algorithm development

early history

Cybernephone
GSMAX

M2
Hand Held Light Tracking Devices
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Grainstick
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Sound Scave Renderer Chl;)rnus new interfaces for
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MIAP (Manlfold Interface Amplltude Pannlng)

SOUND DIFFUSION TIMELINE

potentiometre de space 19515

Osaka World Fair

GRM Acousmonium
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MIAP (Manifold-Interface Amplitude Panning)

SOUND DIFFUSION TIMELINE

potentiometre de space 19515

Osaka World Fair
GRM Acousmonium
Gmebaphone the age of the speaker
SpaceMap Ambisonics orchestra
BEAST| 19505

Higher Order Ambisonics

Vector Base Amplitude Panning = 1990s
Wav:) Field Synthesig technical spatialisation
algorithm development

early history
1970s

Cybernephone
GSMAX

M2
Hand Held Light Tracking Devices
Gesture Trackers
Resound new wave of diffusion
The Allosphere techniques
SARC Somc Lab

Sound Scape Renderer

Grainstick :
tactile.space rapid development of

Chronus new interfaces for
Sound Scape Renderer For Android diffusion performance
Centour (Kinect)
tactile.motion

Chronus 2.0
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Practical / Artistic Significance:
“Centric” Model.:

e Sound spatialization approaches, such as Vector-base 5
amplitude panning and Ambisonics, treat the authoring of ]
spatial sound essentially as an act of augmenting the aur
environment of an idealized listening area, cl)rﬂ"“\ ‘

at
” . .
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Practical / Artistic Significance:

“Centric” Model:
Model works for wide range of use-cases.

* Provides a vehicle for authoring sound without requiring that
the author consider the mechanisms by which the &Wﬂﬁ
be realized. ‘ EREE




_ i (ManifOId-lnterface AmplitUde Panning) _

Assumptions of the “Centric” Model:

1. Loudspeakers must be equidistant from the assumed
istening area.
(possibly remedied via delays, attenuation, and/or EQ)

/ \ )
\ / ,
n b "

4 \Vﬂ—\

L
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Assumptions of the “Centric” Model:

1. Loudspeakers must be equidistant from the assumed
istening area. .
(possibly remedied via delays, attenuation, and/or EQ)

i
:g//ﬂ/ﬁ
2. Loudspeakers must be angled in towards a convergil
istener sweet SPOL . N

aie e ‘%:1
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Assumptions of the “Centric” Model:

1. Loudspeakers must be equidistant from the assumed
istening area.
(possibly remedied via delays, attenuation, and/or EQ) /

2. Loudspeakers must be angled in towards a Convergmg |
istener sweet spot”. |

- These constraints

\ 00"’
rTIDra loy
s
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Non-Centricity in SpaceMap:

* How to foreground the rendering mechanisms of given
setup without anchoring the language of the tool on a

istener origin (i.e. “sweet spot”)?
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Non-Centricity in SpaceMap:

* How to foreground the rendering mechanisms of given

setup without anchoring the language of the tool on a
istener origin (i.e. “sweet spot”)?

ot ,'\"'

Ellison’s Solution: |

« Abstract the speaker-speaker and speaker-lis
relationships away from real-space,
relationships on a two-d
nowrlasi:
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From Meyer Sound’s CueStation User Guide:

“A SpaceMap design is constructed from two basic elements:

nodes and trisets. Nodes commonly represent the posnhons-e
loudspeakers or groups of speakers, and may be of sev:
types. Trisets link three nodes togéther prow iNng

0 iy g

to distribute signal propc rti
t t")@




_ MIAP (Manifold-Interface Amplitude Panning

Elements of SpaceMap:

. } y \ ,// ‘.\ :
* single speakers . ‘node types

(Speaker Node)
." groups Of Spe/a,KerS ’m’
o™ ! ~|

- s
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MIAP = Manitold-Interface Amplitude Panning

* Suite of externals for MaxMSP and Pure Data that provides an
expanded implementation of Spacel\/lap func;«t_ional_ii-‘ e et L

: 4

e Serves as a vehicle for the expl.@ratl
|mplementat|ons of the anifol

MIAP~ mapper2 24 ramp 1000 @pan -1. @re port O @’gamsmode 0

"' ','

MIAP mapper @gainsmode 0 @pan - 1 MIAP meyer

Ip parse_gains) . _
gains
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MIAP ana MIAP~

 Read, write, interact with maps (stored in JSON format).

* Create and edit maps.

e Pan between maps

L ..\4‘.'“j N J l I

* Adjust node/map properties (e
panning curve, silent node we

» 110
n

——

. .2"22

s :': 1ol | 1171

L M_Ipf: mgpg_erg 23 @re}'m& 1 9_09‘_ @1;_)a2 l @rg_pg‘r_t (3_ @'_ga'l_ns:_no'ge '9 _ MIAP mapper @gainsmode 0 @pan -1.

------------------------

EEEHEEEEEEEEEEEEEEEEEHEE — :
gains
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24

MIAP.map ‘,
e Bind to and display maps in MIAP/MIAP~ panner objects

» Visually navigate and control maps

. h !

M

- Adjust display of map-i-ﬂfo.rfm'az'f o

v nla

* Adjust appearance of maf

o o

, N AL
EREEEE"

HEREEE

L
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MIAP.meyer

e Convert maps and trajectories from Meyer’'s D-Mitri and
Matrix3 project file format to MIAP-native JSON files
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Next Steps:

Create MIAP.map object for Pure Data
Add intuitive GUI-based map authoring in MIAP.map

Expand algorithm beyond triangular sets " \Vamw

(e.g. Christian BorB’ “Edge-Fading Amplitude Panning 4___=g--—

Xl I
Expand use of barycentric >oordi ‘& tes to

(e. 9. tetrahedrons vs. triangles)

.....

11


http://www.aes.org/events/137/presenters/?ID=2243

|l thanks to Steve Ellison, Jeremy Friesner,
Richard Bugg, and everyone at Meyer Sound
Laboratories, Inc. for their generous assistance
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