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Development of HOA Library 2012 - 2017
(High Order Ambisonics Library)

HoalLibrary
http.//hoalibrary.mshparisnord.fr/

3 projects of the Labex Arts H2H: @
e Spatialisation by and for
musicians - 20712-2013
e interfaces for spatialisation -

2013-2014
e HOAS3D -20714-2015

pd~| @F Qunity 23
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Elementary functions of HOA in Faust (ho.lib) ~ Sihee 2012

procass

optminPhase(7)

n map(7)(#1)hs. *“ylexp)*))

import("filter.lib");
import("hoa.lib") ;

radius = hslider("Source Radius", 1., 0, 10, 0.001) : smooth(tau2pole(0.02));
angle = hslider("Source Angle", 0., -2*PI, 2*PI, 0.001) : smooth(tau2pole(0.02));

process(sig) = map(7, sig, x1, yl) : optimInPhase(7) : decoderStereo(7);
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Obsolescence of Pd version 2019

HoalLibrary
http.//hoalibrary.mshparisnord.fr/

L
pd~
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abc in Paris 8 University education

e Max & Pd programming IvI2 (L3)
. e Programming Languages (L3)
| . e Music and Computerized Tools (M1/M2)
e Compositions in “J.Combier’s workshop”
) o e PhD students

Music and Informatic Tools (2023-2024) - MIP of EUR ArTeC with
CAIRN musicians
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s ex: line 807-828 abc.lib

O library

EXPLORER £ abc.lib X

v OPEN EDITORS £ abe.lib
X abc.lib

abc_multiflanger_ui(n) = decorrelatedFlangers(n, rate, depth, offset, fdbk
LIBRARY
Nflangersamp)

spread

abc.lib
abcsounds.lib

th i
rate = vslider("h:flanger/rate [unit:Hz]", 0.5, ©.01, 500, 0.001)
hoa2.lib depth = vslider("h
mm.lib i
offset = vslider( ang 0 ", 10, 0, 200, 0.001)
Smoo;
fdbk = vslider( L r bk , 0, 1, 0.001) : si.smoo;
spread = vslider("h:flanger/spread", 0, @, 1, 0.001) : si.smoo;

: si.smoo;
2 si.

si.

abc_multifreqshift_ui(n) par(i, n, (fshiftp(fr(i)) : *(gain(i)
with {

fr(ind) = hslider("h:multifregshift iftingfreqs/f
-10000, 10000, 0.001

%ind [unit:H:

gain(ind) = hslider("h:multif ifts/v:dynamics.
-127, 18, 0.001) : db2gain;

ain%ind [unit

> OUTLINE
T > TIMELINE

X §° dev ®OAO0 Wo

@ Ln97,Col3 TabSize:4 UTF-8 LF Faust 0Q
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mm.lib abcsounds.lib hoa2.lib
Faust functions Faust functions Faust functions

ac.io ex: call of “decorrelatedFlangers” from mm.lib

Faust functions

O library

EXPLORER Swabc.lib X

v OPEN EDITORS £ abe.lib
X abc.lib
LIBRARY

£ abc.lib
abcsounds.lib vslider("h:flanger/rate [unit:Hz]", 0.5, 0.01, 500, 0.001) : si.smoo;
= vslider("h h i , . 2 si.

abc_multiflanger_ui(n) =jJdecorrelatedFlangers{ rate, depth, offset, fdbk, spread
Nflangersamp)

hoa2.lib

oo offset = vslider( anger/o ", 10, 0, 200, 0.001) : si.
Smoo;
fdbk = vslider("h:flanger/fdbk", 1, @, 1, 0.001) : si.smoo;
spread = vslider("h:flanger/spread", 0, @, 1, 0.001) : si.smoo;

abc_multifreqshift_ui(n) par(i, n, (fshiftp(fr(i)) : *(gain(i)
with {

fr(ind) = hslider("h:multifreqshift iftingfreqs/frisind [unit:H
-10000, 10000, 0.001

gain(ind) = hslider("h:multif ifts/v:dynamics/gain%ind [unit
-127, 18, 0.001) : db2gain;

> OUTLINE

T > TIMELINE

X 2 dev ®O0AO0 WO @ Ln97,Col3 TabSize:4 UTF-8 LF Faust 0
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mm.lib abcsounds.lib hoa2.lib
Faust functions Faust functions Faust functions O pose

OpenSource v Enterprise - Pricing

3 alainbor

[ Files Iib / bashFiles | (0

abc.lib

Faust functions STRS SCTin

Faust codes at various ambisonic orders, or at various
instance numbers for various numbers of speakers

ex: shell scripts and faust codes on
Github
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mm.lib abcsounds.lib hoa2.lib el
Faust functions Faust functions Faust functions

Nom

Macintos...

) abc_2d_decoder1_3.maxpat
goutmann 3 abc_2d_decoder_d.maxpat
[ abc_2d_decoder1_5.maxpat
) [ abc_2d_decoder1_6.maxpat

hell ipt AirDrop [l abc_2d_decoder1_7.maxpat
shell scripts Récents [ abc_2d_decoder1_8.maxpat
o [ abc_2d_decoder1_9.maxpat

Applicati...
[ abc_2d_decoder1_10.maxpat
Bureau [ abc_2d_decoder1_11.maxpat
Git [ abc_2d_decoder1_12.maxpat
[8 abc_2d_decoder1_13.maxpat
Rochens Bl abc_2d_decoder]_14.maxpat

Dropbox

abc.lib
Faust functions

Télécharg... [ abc_2d_decoder1_15.maxpat
[l abc_2d_decoder1_16.maxpat
[ abc_2d_decoderl.maxpat

Faust codes at various ambisonic orders, or at various iCloud Dri... g E—ig—:ji—jmpz
instance numbers for various numbers of speakers ST ) abc,zuemerz,s.maxgm

[l abc_2d_decoder2_6.maxpat
[l abc_2d_decoder2_7.maxpat
[l abc_2d_decoder2_8.maxpat
[B abc_2d_decoder2_9.maxpat
[ abc_2d_decoder2_10.maxpat
Rouge

[ abc_2d_decoder2_11.maxpat
® Orange [ abc_2d_decoder2_12.maxpat
[l abc_2d_decoder2_13.maxpat

Réseau

javascript scripts RNBO patches -
(718 RNBO patches)
o e

Package for Max
(Mac/windows)
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mm.lib abcsounds.lib hoa2.lib

Faust functions Faust functions Faust functions
— 7
abc.lib
Faust functions shell scripts

Fnusteodesatvamwwcomrs or at various,
Inm\eanunbarshrvanwsmmbmafspem

/ \

javascript scripts RNBO patches

(omees -- ? faustgen2~ (A. Graef)

/ —> for Mac OS / Windows / Linux
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‘Classical’ - non multichannel

external compilation (online or local)

quadriplayer

[ SR Y a—

vol

E}bc_zd_mult iencode r3_4}

abc_2d_multiencoder3_4

a0 al a2
De ] Doe 1] Dise ) D27 )

returntime
| D2 )

) sl s2
Do ] De Y ] Do ]

Pure Data

faustgen2 (inside the Pd patch)

quadriplayer

vol

.open E]play Dloop [:|

abc_2d_multiencoder3 }
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ui generation by the online compiler

af al a2 a3
returntime
] Do)
50 s1 52 53
Do ] Do ] Do ] De ]

Generated Tue Nov 19 22:29:42 2024 by faust2pd v2.16. See
http://faust.grame.fr and http://purelang.bitbucket.org.

i

@
?
@
8

[n

$0-multiencoder/angles/ad)|

$0-multiencoder/angles/al

&l

$0-multiencoder/angles/a2)|

5]

Eaust—contrnl $@|

b $0-multiencoder/ang les/as|

&l

$0-mul tiencader/rerurntime]

H

b $0-multiencoder/speeds/s0)

H

x&d—mul tiencader/speeds/sl|

i (
: $0-multiencoder/speeds/s2|

]

s $0-multiencoder/speeds/s3]|

[ so-in 5 s0-read|

L so-active

iacn‘ve $1

[nuttiencover/angtes/ao s1(
[ s0-nultiencoder/angles/az]
[nuttiencoer/angtes/a2 s1(
[ so-nuttiencoder/angtes/ai]
[nuttiencover/angles/as s1(
$0-multiencoder/returntime|
[[nuttiencoder/returntine $1(
L s0-multiencoder/speeds/s@
[nultiencoder/speeds/s0 $1(
[nuttiencover/speeds/st s1(
[L_so-nuttiencoder/speeds/s2]
[Lnuttiencover/speeds/s3 s1(

Eaute /multiencader/angles/aE
s $0-multienecodeT angles/aal

|coute /multiencoder/angles/al

s $0-multi angles/al

route /multiencoder/ang les/az

s $0-multiencodeT7ang les/a?]

route /multiencoder/ang les/az

s $0-multienecodeT angles/as|

Eaute /mul n‘encader/remrntima

s $0-multi T7Teturntime
route /multiencoder/speeds/s@)
s $0-nultienceder7speeds/ s

route /multiencoder/speeds/sl

S $0-multi Sspeeds/sl

Eau te /mul tiencader/speeds/sz

E $0-multiencedeT speeds/sz[
Eaute /multiencoder/speeds/sz

s $0-multiencoder/speeds/ s3]
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Multichannel Pd

external compilation (since Faust v.2.75.7, sept. 2024) faustgen2

quadriplayer vol

mc.playerd vol
It Y e— T Y a—

snake~ in

[abc_Zd_mult iencoder3_4 abc_2d_multiencoder3_4_m_ui 4
a0 al a2 a3
Do ) Do ) Dise ) D2z )
returntime
Ebc_Zd_multiencoder3_4~ — ] D2o ]
s s1 s2 s3
Do ] De ] Do ] Do ]

mc.meter8

>+12
+6
+2
-0dB
=2
-6
-12
-20
-30
-50
<-99
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Pure Data

mc.meterd

>+12
+6
+2
-0dB
-2
-6
-12
-20
-30
-50
<-99




inside the abstractions using faustgen2
generated by a Python program

a0 a1

snake~ out 4 De_) D=
returntine
50 51
Do Do

abc_2d multiencoder3_4

snake~ in 7

o
— 7 7 |
et o sl
—~~>a\ 1/

F s0-out] [znakes 0 7

routlet

utlet~|

generated by pdCanvasToMC.py / abclib - CICM

Context | Architecture & compilation

Generated Tue Nov 19 22:29:42 2024 by faust2pd v2.16. SEE|
http://faust.grane. fr and http://purelang.bitbucket.org.

$0-init]
s0-active]
$0-multiencoder/angles/a0]

[b_so-muttiencoder/angles/all

[faust-controt_so

[E_so-muitiencoder/angles/a3]

[Bo ¢
$0-multiencoder/ returntine]

$0-multiencoder/speeds/s0|

[ _so-nuttiencoder/angles/a0]
([nuttiencoder/angles/a0 s1(
$0-multiencoder/angles/al
Ynultiencoder/angles/a2 $1(

Pure Data

r $0-multiencoder/angles/a3|
‘multiencoder/returntime $1
$0-multiencoder/speeds/sl)

s0-multiencoder/speeds/sl|

$0-multiencoder/speeds/s2]
s s0-multiencoder/speeds/s3]

multiencoder/speeds/s1 $1
‘multiencoder/speeds/s2 $1

[Emuttiencoder/speeds/s3 $1
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route /multiencoder/speeds/s3]

s $0-nultiencoder/speeds/s3]



e Wrapper (D.Fierro)
e GUI Abstractions

e Documentation with reference pages
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e Wrapper (D.Fierro) 718 externals => 55 abstractions
e GUI Abstractions

e Documentation with reference pages

Context | Architecture & compilation | Distributions | Package | Examples

Max 8



javascript scripts RNBO patches
718 patches

Max binaries
(mxo/mxe64)

}

‘ ’ Abastraction for each

family of function
55 abstractions

javascript script
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o0 Untitled1 (unlocked) .

wxy CEmEXOEEHEO+ @ Max 8
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o0 Untitled1 (unlocked) .

wxy CEmEXOEEHEO+ @ Max 8

a
o

[ X ) Untitled1 (unlocked)

wxy S mXPOEEHO®O+ @

o
Yo

©
=]
o
[l
S
<
(=]
(V]
(5]
*

* © 00 & 2 B ¥ - I ©
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{3
'®

s> I ©

o

* © 00 A& 2 B

Untitled1 (unlocked)

[8 [abc.mc.gain~]

js abc_wrp.js300000000

DO NOT MODIFY THIS ABSTRACTION.

/ This abstraction serves as a wrapper for the objects [P

of the "abc’ library. It automatically selects the correct |

object and sets the appropriate inputs and outputs.
Any modification will cause it to malfunction.
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https://github.com/alainbonardi/abclib/releases/tag/v1.1.0

FAUST

abc.lib
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