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2010 | 24 SNF submission
SSMN team
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+ Linda Cavaliero (LC), designer
+ Kaspar Mosinger (KM), IT
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2012 Grimentz Workshop




SCHWEIZERISCHER NATIONALFONDS ZUR
Institute for Computer Music and Sound Technology FORDERUNG DER WISSENSCHAFTLICHEN FORSCHUNG

SNF y 4 hdk

4

Y
Ss§Mn - Spatialization Symbolic Music Notation 2013

Theory )| TAXONOMY |
Design SYMBOLS |°
mplementation — ) i
Imp tat - RENDERING MUSESCORE

ENGINE

N

|

Validation TESTING
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e Communicate with
external parties

(Tanzhaus, Uni
Geography
department, young
composers to beta-

GTP

e Taxonomy draft version Il
 Input compositional

requirements ;
e Assure administrative issues

EE GZ IS
: e R&D advisor » Advise on spatialization needs of
e Coordinate overall e Evaluat d d : o f
SSMN research valuate needs and propose | composers using scoring for
_ strategies instrumentalists
activities

 Create audio examples for relevant
Taxonomy

» Propose strategies and create
rendering app open to diverses

surround systems and software (multi-
channel, 5.1, binaural, 3D; MaxMSP,

DPSpat, Ambisonic Player, MIDI

e porting 2D to 3D

test) and in-house coordination
samplers, etc.)
LC KM VG
e Work with KM on * R&D Musescore * Provide compositions to test SSMN
symbol placement, : .
Musescore » Propose scoring strategies (SSMN
. parameters for each symbol,
requirements staff)
N assure :
TDe51gn library from | ~ 0SC /MIDI flow so that Propose abstlract [_metfapho_rlc )
axonomy symbols- frog jumping fire, fish, roller
composers can freely use
* SSMN logo _ coaster random walk- etc.
MaxMSP for audio and DSP . :
 blog _ : e Propose minimum SSMN in score
manipulation;

possibilities for beta testers.
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2011 2012 2013

WP 1 Specifications
MS 1

WP 2 Typomorphology

MS 2
' | WP 3 Integr. prov. symb
: MS 3
C % WP 4 Design $ymbols
MS 4
WP 5 Integr. fendering
MS S

'1 WP 6 Integr. library
M5B

WP 7 Composition
MS 7
WP 8 Software tuning
MS 8
WP S Edition
MS S
WP10 Perform. workshop

-

WP 11 Papers / report
MS 11
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Symbol : Name: Description:
Quadrant 0l Descriptive symbol
@ Quadrant design proposals
The circle trajectory = drawn
O Quadrant 02 by Musescore
Q Quadrant 03
Q Quadrant 04
Q Quadrant 05
N Trajectory 01 Descriptive symbol
| Black dot = actual position
L Trail = sense of speed
\ Doted line = complete
e trajectory
™ Y 3 circles = circle repeated 3x
| Quadrant size = gives a sense
of scale of the trajectory
—>— —@— Keyframe 0|1 Grammar symbol
White = keyframe
Black = end of trajectory
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N\
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+

Score 01

Test of keyframes 01

Keyframe 02

Grammar symbol
| line = keyframe
2 lines = end of trajectory

Score 02

PP

Test of keyframes 02

Trajectory 02

Point of arrow = direction
Trail of arrow = sense of
speed

Doted line = complete
trajectory

Keyframe 03

Grammar symbol
| line = keyframe
2 lines = end of trajectory

(2 possible design:

cross or double)
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All 3 score lines erased
Instead a line between

~ trajectories = interpolation
3 long lines = circle repeated
- 3x
2 long lines = circle repeated
Score 06 2%
at the end: 2 smal lines =
end of 2nd trajectory
Sinusoidal line = could be a
nsnnsmnnannns, sound effect...
Score 07
Quadrant 06

Score info 0|

Speed or other information
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C\‘ Trajectory 05
[ + Quadrant 0|
Info 02 interpolation
N & U
* * * * *
Score 09 2 trajectories
It traj is interpolated to 2" traj
Composed ' = curve
symbol 02 ~ = direction up right
- = once
. = speed acceleration &
deceleration
Composed :
symbol 03 = circle
< = stationary
. Il = repeated 4 times
" \\\/'= speed acceleration &
. deceleration
S Info 03 Speed information
Info 04 Descriptive information
S . * . :
b :
Score 10 2 trajectories
line | = composed symbols
line 2 = Speed information
lind 3 = descriptive symbol
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Noise Gate

Compressor

- AUAmMbi
- (2) Manual ’

& GarageBanc

e o0 GarageBand - Tanzhat

Tracks 33w a 49 T

k Southern ...iano 01
\ -

ontrol Share

Window Help

3
i

A~

Track Volume

28 Track 28

YDE o« GOEB WP E

Zapper

------

......

fes»
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ii. Vertical displacement (mechanic driven)

l. Up

Min/Max height

Speed

2. Down

Min/Max height

Speed

3. Palindrome

Min/Max height

Speed
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i. Shape of the room (generic shapes)
1. Cube

— Length (m)

— Width (m)

— Height (m)

2. Hemisphere

@% — Diameter (m)
— Height (m)

3. Church (cross form)

— Length (m)
— wWidth (ev. cross) (m)
— Height (m)

4. Other shapes or external space

— Dimensions*

* According to a detailed description and depending on edit and rendering
possibilities
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ii. Position of performers (M)

Interior : ["] over (default — no symbol)
Exterior : [.] under

a. Fixed

ﬁf ﬂﬁ — Xyz or aed (coordinates)

— Yaw (direction)

b. Variable (displacement)

i. Line

ﬁﬁ — Xyz(a) or aed(a)
— xXxyz(b) or aed(b)
— Speed

ii. Arc

— Xyz(a) or aed(a)
ﬁﬁfii — xyz(b) or aed(b)

~ — Curvature
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i. Localization of single root points

..... fw — Xyz or aed (rectangular or polar coordinates)
ii. Localization of projected audio (PA)

)

P

— Xyz or aed (rectangular or polar coordinates)
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iii. Localization of groups

7N | — Shape of perimeter (circle, rectangle, triangle)*
i~ i | — xyz (for each element, within the perimeter)
=< | — Xyz or aed (geometrical center of the perimeter)

— Shape of perimeter (circle, rectangle, triangle)*
.......... — xyz (for each element, within the perimeter)
=7 | — Xyz or aed (geometrical center of the perimeter)

* The perimeter can be a 3-D space: sphere, cube, etc.




SNF Z hdk

SCHWEIZERISCHER NATIONALFONDS ZUR Lurcher Hochschule der Ki
Institute for Computer Music and Sound Technology FORDERUNG DER WISSENSCHAFTUCHEN FORSCHUNG Zurich University of the Arts

4

Ty
SSMn - Spatialization Symbolic Music Notation 2013

iv. Localization of planes (foreground, background, etc.)

— aed
— Spread angle* or Front Center Back Left Right Above Below




y 4 hdk

2013




SNF Z hdk

SCHWEIZERISKC \ ONALFONDS ZUR
Institute for Computer Music and Sound Technology FORDERUNG DER WISSENSCHAFTLICHEN FORSCHUNG

4

Ty
SSMn - Spatialization Symbolic Music Notation 2013

Candidate Selection

«Common western music notation capabilities (no pure sequencer)
*'WYSIWYG

In active development
Runs on OSX
*Open-Source Software
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MuseScore

*Has an active community: 3 devs working full-time on it
*Qt based (-> OOP, cross-plattform joys and tears)
einternal synth: fluid

eJack for midi output

*OSC capabilities for remote-control

**.mus file format XML-based

*MuseScore 1.X vs 2.X
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MuseScore + SSMN => MuseScoreSSMN

Ul integration as natural as possible

*No plugin interface
*Extending an evolving software
*Keep the extension as separate as possible




® MuseScore Datei Bearbeiten Einfiigen Noten Darstellung Format Ansicht Plugins Hilfe =
eNO R.59040f4 Nightly Build of MuseScore-SSMN: Promenade_Example

Bilder emer Ausstellung
Promenade

S g

ngfgij'j é?n?woimg”f?gﬁ?'jj“ ;:J j ff' :

i

|

- LY
|
|

=

Takt: 2 Schlag: 3.000
s 4




" MuseScore Datei Bearbeiten Einfigen Noten Darstellung Format Ansicht Plugins Hilfe { (=T (1:0D)

e NO R.59040f4 Nightly Build of MuseScore-SSMN: Promenade_Example

B O O 100% v Page View v « @& 1« 4
N2 X)) dArddlldoaed - 2 =8 h b b
® X Promenade_Exampie* o po i il s B

SpatializationSymbol
Bilder emer Ausstellung Farbe:
Promenade X Sichtbar
LX) Offset X: 0.14sp 2
Allegro giusto, nel modo russico; senza allegrezza, ma poco sostenuto. = Offset Y: 5.61 sp A
: b — f — f o : : b
RS d b e
: d R | ; Position: 0 20 2
g 2 Radar ° X

Takt: 2 Schlag: 3.000
s 4




" MuseScore Datei Bearbeiten Einfigen Noten Darstellung Format Ansicht Plugins Hilfe 4 (@] (1:0D)

eNO R.59040f4 Nightly Build of MuseScore-SSMN: Promenade_Example

B O O 100% v Page View v « & 1 > /A
N2 X)) dArddlldoaed - 2 =8 h b b ¢'B
R Cojek-inspokior x B

SpatializationSymbol
Bilder emer Ausstellung Farbe:
Promenade X Sichtbar
—.
L Offset X: 0.14sp B
Allegro giusto, nel modo russico; senza allegrezza, ma peco sostenuto. Offset Y: 5.61sp -
§ib L — | 4
s@&iu,’&rrﬁﬂr;‘ﬂiﬁj oation
2 { — = Position: 50 2 30 5
Yoy = If
g 2 Radar o X

Takt: 2 Schlag: 3.000
s 4




" MuseScore Datei Bearbeiten Einfigen Noten Darstellung Format Ansicht Plugins Hilfe « o5y B O 4 Q
eNO R.59040f4 Nightly Build of MuseScore-SSMN: Promenade_Example

Bilder emer Ausstellung
| Promenade

Allegro giusto, nel modo russico; senza allegrezza, mapooo sostenuto. - 0 $ 70 e
@mmrrm w_Sfo 0
50 S
- Anticlockwise v
I-.. r A
: 0° S

§ ﬂ : : 0° 3 |-

v

g ¢ X

Lemniscate of Bernoulli

Takt: 2 Schlag: 3.000
s 4




" MuseScore Datei Bearbeiten Einfigen Noten Darstellung Format Ansicht Plugins Hilfe « o5y B O 4 Q

eNO R.59040f4 Nightly Build of MuseScore-SSMN: Promenade_Example
g b b b U3
24
Objekt-Inspektor o X
wyYr e -—w v ~ v A
Control point 1 8 2 3 2
Bilder emer Ausstellung Control point 2 51 $ &4 ¢
Promenade End 50 $ 52 ¢
Allegro giusto, nel modo MUSsico; senza allcgrczza mapooo sostenuto. l}
@b i J P
A
v
g g R&dar o X

Takt: 2 Schlag: 3.000
s 4
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SSMN-RENDERING-ENGINE
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MuseScoreSSMN

FL

o

Hn.

Tba

Perc.

Sfx

Vinl

Vin Il

Vin I

s pecale @

i

|~

71

2y

4la+18

23 == r 1
s s

3 = 1

LS

S
#2 vibrato more and more wide and rapid
63 =
» f

N

é ©  vibraio more and more wide and rapid
P 7
Y 4
é $o vibrato more and more wide and rapid

» f

Taxonomie

J. Demcriptors of mcund mources (ID/1D)

a. Typon of sou=d sourcea

Soanc points [M)

1. Physical sou=d source — roct scund (acouatical)

- Label [Na=ze)

2. Proiected aucdic signal® (PA) |

- Label |Na=ze)

* Microphone

sigmal, audic filemn, mtreamed aucdic

elenonts can

Dofiniticn: A group im & collection of sousnd pointa with comzon apatial
foatures. A group iz defined by a circular perizeter where:in the ai

porizoter can be defined in the saze way as ningle pointas.

Lzoups

le

bo found. Poaition and movement of single elements within the

A Paynical scund scurces

- Label [naze of group)

- Nusmber of sourcea

- Dianmeter

- ¥¥3ll) or godil) (ccordinates of point
— ¥ain) or gpdin) (ccordinates of point

2. Proiected aucic signal

- Label [naze of gr-oup)

- Nusber of sourcea

- Diameter

- ¥2il) or gpdil) (ccordinates of point

- S¥2in) or gp@din) (ccordinates of point

N
(3 @ ]

aterec scur

i. Planes

Dofinitica: A plane in 2 ha=cgencun scund aspread out in space - cften a

£ield (ex. =otozway)

1. Proiected aucdic signal

- Label |Na=ze)
- Nusber of sourcea




nstitute for Computer Music and Sound Technology FORDERUNG DER WISSENSCHAFTLICHEN FORSCHUNG

y 4 hdk

4

T
s§Mn - Spatialization Symbolic Music Notation

2013

l

Score

MuseScoreSSMN /

DAW

Printed T

MaxMSP/
etc.

Audio-Output
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Taxonomie
. SSMN
SSMN-Symbole
Composers Ambisonics
K, - . -
Interpreters Clients SSMN RENDERING ENGINE rendering to: _/ _Binaural
5.1
Researchers

stereo




Institute for Computer Music and Sound Technology

SNF

SCHWEIZERISCHER NATIONALF

FORDERUNG DE

R WISSENSCHAFTL

ONDS

ZUR
CHEN FORSCHUNG

4

Y
sSmn

Spatialization Symbolic Music Notation

2013

‘® 00

¢ ssmn-rendering-engine-def (presentation)

Y H y Spatialization-
ssmn SSMN-Rendermg-Engme patiote
SSMN.app Settings
© /meters-input frie 3
open-Sampler 7 r T audlotest 5 7 dist. / units—> a: 0.00 e: 0.00 d: 1.00
a 3 . open-settings
! !
/16track
Inputs ® 00 -
Drop soundfile here
Play 0pen Pause melapse [ Jioop: ] open-speakers 0 11500 e .00 - 0.64
(0Oh0O MmO sO0O ms) 5 B 2: 00 @0 W o84 0.40
A - . = . 5 y 5 | . left right
udio-Routing: Micl-otrl.: open-bf3_rec open-binaural OSC-Routing: o005 :' 0% s
[nanoKONTROL SLIDER/KNO | % | L 4 L d from_MS AUAMbi .. t. : 0.00 d: 0.
stereo AU_to_Extern = from_Extemn 2: -120.00 e: 0.00 d: 0.40
r 3 r 1 a: 135.00 e: 0.00 d: 0.40
51 open_5.1_VST open-audio-routing
binaural = - . -
© /decode~ [Furse-Maiham | 3 | @@ @)|® /imod.sur.aux~ [X-) Output- :}135.00 e[000 d: 0.99
Speakers E] to_enc/dec (On) KU to_enc/dec ContrOI —
oNer |_to record (Off) | gain to record S atial." ation'
Renderin g (to binaural (Off) ) gain to binaural P 1Z
Ay~ @/meters 2 8] 0@ Control
Speakers: @m 1 "'
Temperature: INIT
@ /output~  cPu: 28.1% | DSP m.@@
Lxmnter. Record
e R R K- L
1234567891011 121314151617 18192021222324 252627282930 31 32 d8 d8 d8 000 d8 bottom
Master BF-Tape Input Binaural ©2013 Johannes Schitt
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SSMN - User-Cases:

MuseScoreSSMN and the SSMN - Engine.app
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Workflow |

MuseScoreSSMN OSC <«

MIDI -

. y

[JackServer }ﬁ Sample-Instrument '[ SSMIll—ENGINE } ----- ﬁ Speakers ‘

i[ Headphones ]

- - - -3 audio
- == =3 midi
OSsC
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Workflow I

[ MuseScoreSSMN ]

| DAW

P |

AUAMbi-PlugIN «

I '[JackS'erver ] '[SS;VII\]:ENGINE} ----- '[ Speakers ]

I Headphones ]

= === Audio

- = = = 3 MIDI
OSC
Plugln-Automation
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Workflow Ex.|
MS-MIDI

Workflow Ex.|
MS-DP-8




... Institute for Computer Music and Sound Technology FORDERUNG DER WISSENSCHAFTLICHEN FORSCHUNG

hdk

4

T
s§Mn - Spatialization Symbolic Music Notation

2013

Example |

TanzHaus Film

Example |l

URWERK Film

Vincent Gilliot




