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Assigned Reading

+ D. Arteaga, “Introduction to Ambisonics,” Universitat Pompeu Fabra, Barcelona, Spain,
Lecture notes, Jun. 2017.

+ J. Daniel, “Représentation de champs acoustiques, application a la transmission et a la
reproduction de scénes sonores complexes dans un contexte multimédia,” PhD Thesis,
Université Paris 6, Paris, 2001.

+ M. Kronlachner, “Spatial Transformations for the Alteration of Ambisonic Recordings,”
Master’'s Thesis, Graz University of Technology, Graz, Austria, 2014.

+ A. Politis, “Microphone array processing for parametric spatial audio techniques,” PhD
Thesis, Aalto University, Helsinki, Finland, 2016.

+  E. G. Williams, Fourier Acoustics: Sound Radiation and Nearfield Acoustical Holography.

London: Academic Press, 1999.
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Ambisonics is...

Holographic
Periphonic Isotropic
Rational 4 “Scene based”
Convenient Hierarchical
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Ambisonic Vocabulary

order encoding
decoding
B-format
NFC A-format
HOA
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Ambisonic Flavors

“Classic” B-format, aka Gerzonic
+ FOA

Furse-Malham, aka FuMa
+  HOA (<39

AmbiX
+ HOA

ACN-N3D (with NFC)
+ HOA
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Some other software solutions...

Production
+ Blue Ripple Sound — Pro Audio
+ ambiX — Ambisonic plug-in suite

Research
+ Higher Order Ambisonics Library
+ Ambisonic Decoder Toolbox

Sound Field Synthesis Toolbox
SOFIiA
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http://www.blueripplesound.com/pro-audio-home
http://www.matthiaskronlachner.com/?p=2015
https://github.com/polarch/Higher-Order-Ambisonics
https://bitbucket.org/ambidecodertoolbox/adt.git
http://sfstoolbox.org/en/latest/
http://audiogroup.web.th-koeln.de/SOFiA_wiki/WELCOME.html
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ATK @ DXARTS

DXARTS Sound Lab — Mid-field Spherical Array

= = = 7 g A\

DXARTS Media Lab — Mid-field Hemi-spherical Array DXARTS Sound Lab — Loudspeaker Measurement & Correction
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ATK Platforms
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ATK Objectives
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ATK: ‘Think Ambisonic!’




ATK Paradigm
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Encoding: Soundfield Authoring

1

V2

cos ¢ cos b

1 Height
cos ¢ sin @ \' z
sin ¢ LN

Soundfield microphone, Soundfield Ltd.
(soundfield.com)

OUTRS tetrahedral microphone array, courtesy Stephen Thornton
(www.michaelgerzonphotos.org.uk)
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Encoding: Soundfield Authoring

Encoding Mono using

ATK for Reaper \
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https://vimeo.com/182434517

A-format & B-format: ‘Think Ambisonic’

/ A-format

+ Synthesise complex
soundfields
¢+ Process soundfields
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Soundfield Authoring: ‘Think Ambisonic’

Synthesiser
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Soundfield DAFX: ‘Think Ambisonic’

Audio Effects

Process in A-format

Preserve imaging

Effect complete soundfield
— Ambisonic DAFX!

Audio Effect

B-format
Lo
A-format

" A-format

Lo

» DB-format

= e -

___________
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ATK Imaging: Zoom

+ Zoom Transform L psime 000

. 28in ¢ 1 0 0
+  Dominance Ty, = | V2sina
i 0 0 COS v 0
+ Reshape Soundfield 0 0 0 cosa
Left Front Left Front Left Front Left Front
0.0dB 0.0dB 3.5dB 0.0dB 5.4dB 0.0dB 6.0 dB

gain (dB)

Back-Left Back Back-Left Back Back-Left Back Back-Left
0.0 dB 0.0dB -3.8dB -6.0dB -8.2 dB -17.5dB -10.7 dB

a=0° a=30° a =60° a=90°
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ATK Imaging: Focus

1 1 sin cx
+ Focus Transform (Cina_y el 0 0
+ Dominance Fxo= 14sin o Lsin o cos
| 0 0 Tisinla] O
Related 0 0 0 cosa
+ Reshape Soundfield HHein o]
Left Front Left Front Left Front Left Front
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-12
-18

-24
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ATK Imaging: Push

¢ Push Transform ! 0 0 0

+ Two metaphors: Ue  — V2sin |a|sina  cos? a 0 0
Spatial Shelving-Filter e 0 0 cosa 0
+ Re-align Tetrahedron 0 0 0 cos’a
+ Reshape Soundfield
o0 +X 0045 -0.0dB +X 00dB -0.0dB 0008 0.0 dB 0.0 4B

+6
0
% -6
= +Y +Y
o -12
-18
-24
Back-Left ’ Back Back-Left Back Back-Left Back
0.0 dB 0.0dB -1.7dB -2.0dB -1.7 dB -2.0dB 0.0dB 0.0 dB
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Decoding: Soundfield Monitoring

i 2 e o \NT Y [
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X

Sky System One 5.1, Blue Sky International Ltd.
(abluesky.com)

Sky System One 2.1, Blue Sky International Ltd. U J

(abluesky.com) DT 990 PRO, beyerdynamic GmbH & Co. KG.
(www.beyerdynamic.com)
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ATK Produced Works...

epiphanie sequence

Performed by:

Composed by:
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ATK Produced Works...

empreintes DIGITALes
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ATK Produced Works...

On Space recording plot

Palais des Fétes

Palals des Fétes
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ATK Produced Works...

Jonty Harrison — Espaces cacheés

1 \

22 23
21 24

17 18

‘9 10.

.15 16‘8'

1-8 ' 8 High & Distant 25-28 O 4 High Quad
9-16 ‘ 8 Main 29-30 . Subs & Tweeters
17-24 () 8Close TOTAL channel count = 30

Possible set-up for Jonty Harrison — hemi// 2015 (tbc)

14y \ W

21 = 2 24

e @ ® &
17 18
O 9 O 10 Q

11 12

e ™ 3
@F 28 ()

15 16
w © )

17-18 O 2 Reference/Solo (Meyer + sub)

19-20 . 2 Desk (2 x 2 Moca Audio) TOTAL channel count = 32

1-8 @ 8 Diffuse (4 wedge & 4 Mackie)  21-24 () 4 Solo/Effects (Bose)

9-16 ‘ 8 Main (Meyer + sub) 25-28 () 4 High Quad (Mackie)

29-32(J) 4 Low Quad (Bellecour)
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ATK in Action...

EMUSIC
OF Il
B TODAY

Tuesday, November 28, 2017
7:30 PM
Meany Theater

TICKETS
d Experimental Media 515 GENERAL ADMISSION
o-host this presentation of 510 STUDENTS/SENIORS

WWW.DXARTS.WASHINGTON.EDU
206.543.4880

. S D ARTS End of
w SCHOOL OF MUSTCHA W e S .
UNIVERSITY of WASHINGTON ,"B—f‘ . - tal Arts and Experimental Medis

B Y AT b sabili A T (200 S RSO BNS 4 3 452/ TTY, (206) 685-T264FAX or dsn@uw.edu 4 dlil i m O n t h !

Joseph Anderson — November 15, 2017 ATK @ DXARTS — PNW Section of the AES 26/38




ATK in Practice

Ambisonic Toolkit
(SuperCollider Library)

Quick Look
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ATK in Practice

Seattle P-I

Ambisonic RIR from the Fort Worden Cistern
Ewa Trebacz & Josiah Boothby

Joseph Anderson — November 15, 2017 ATK @ DXARTS — PNW Section of the AES 28/38



https://dxarts.washington.edu/people/ewa-trebacz
http://josiahboothby.org/
http://www.seattlepi.com/news/article/Even-after-the-performers-stop-the-music-will-1282855.php

ATK in Practice

Unity 3D SuperCollider
-position e ATK
-rotation @ -Doppler
-distance ® -Zoom, RTT, S 1 1
e ) coon patializer Network
Determine e
Cartesian : Zoom/Proximity Rotate/Tumble Reverb
: Compensation
Motion .
e gain of :
- | 1/distance | : zoom
, v | relative |: :
- .| lowpass for |:| to object |: [tumble to| : lobal
?21mth | high freq |i| width and |i |elevation]| : geverb
etevation | | ienuation f»| distance [ ¥ - :
d ! : »lrelative to
istance : 5 T : : .
Rhjeet widithf d 1‘ f i proximity 5 rZE?;StEO i Sl
: elay o ; [ :
distance/ fl:l.teI' at :
speed of g distance
sound '

VR & Holographic Sound Synthesis with the ATK

Daniel Peterson & Martin Jarmick
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https://dxarts.washington.edu/people/daniel-peterson
https://dxarts.washington.edu/people/martin-jarmick

ATK in Practice

BtoA At B
[ WXYZ ] Format _{{}—p High Pass . SAP Cascade »SAP Cascade| 4 Format [ Delay
Maitrix + Maitrix

BuwoA : AwmB Hillzert
Format |4 G:IIUTI!HE Format |4 | Phase IIShE“r‘k e | Delay |4
Matrix oy Matrix FRotation

AmbiVerbSC: An Ambisonic tank reverb model for SC3

James Wenlock
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https://github.com/JamesWenlock

ATK, Future Development...

Coming Soon (SC3)...

+ Soundfield Analysis
+ Soundfield (matrix)
transform display

On the Horizon...
+ T-design A-format
+ ADT integration
+ Revised beam-forming
model
+  HOA-NFC! (SC3 &
Csound)
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ATK, WTF?

Questions...?
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