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digital electronics: granular synthesizers and percussive sample player

composed for a hemispheric ambisonic system (up to 4th order ambisonics)



In “Heterotopolis” digital as well as analog synthesizers are used.

The digital synthesizers consist of specifically designed granular synthesizers, customized for live-performance, as well as an algorithmically controlled sample player which is
designed for percussive sounds. They have been programmed using the language SuperCollider.

There are three different granular synthesizers with different sound generation and therefore different characteristics. They are called “trainlet granulator’, “wavelet FM
granulator” and “glisson granulator” and are all based on concepts that have been described by Curtis Roads in his book “Microsound” In the score, the different granular
synthesizers are notated on separate staves.

The output of the trainlet and the glisson synthesizers are coded as 4th order ambisonic, resulting in 25 output channels. The wavelet FM synthesizer as 1st order ambisonics,
resulting in 4 output channels. The output of the sample player is also coded as 4th order ambisonics.
As normal with ambisonics, the different orders of encoding can all be decoded by the same decoder.

The user interface of the synthesizers looks as follows:
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The analog synthesizer consist of modular components of various manufacturers:

Cwejman S1 Mk2;

Cwejman BLD;

Wiard Malekko Anti-Oscillator;
Wiard Malekko Borg Filter;
Pittsburgh Audio Timetable;
Pittsburgh Audio Attenuator;
Make Noise Maths;

Doepfer A-138 Mixer;

Doepfer A-132-4 Quad VCA;
Log generator;

In addition, a 16 channel OSC-CV converter is used to control the analog synthesizer. That OSC-CV converter
is controlled by a specifically written program using the languge SuperCollider.

The converter and the individual modules have to be patched as displayed on the right:

The program for controlling the OSC converter looks as follows:
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The various presets that can be recalled by using the OSC-CV converter are generating primarily percussive patterns. Those patterns can be stopped and started
with a pedal. The analog synthesizer is controlled by the violin player.

Here is a photo with the used components:

4 separate outputs are used from the analog synthesizer that are fed into yet another program, that is designed for live processing of the various instruments.
Again, this program has been written in SuperColllder It allows to apply various effects and spatialisations on the individual |nputs The output is in 4th order
ambisonics. It looks as follows: B
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As mentioned before, this piece has been composed for a hemispheric ambisonic system. Therefore the audience is seated in circular fashion, facing the center of the
auditorium. In the center, there is a laser projector that is projecting a laser design vertically on a screen that is hanging above the audience, parallel to the floor. The
laser designs are developed by artist Marcel Bihler.

The musicians are positioned on small individual podia around the audience. Therefore there is no main-stage and no center where all action is taking place. The
arangement of the auditorium looks as follows:
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An acoustic bariton guitar and a fretless 6-string electric bass guitar are used in this piece. Both are using a sordatura:
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delay 2: 750ms, pitched up by a just third (4:5) — N sideward on sring |7
H4 - — 2 5 : ) 7 ] :
y.. T ¥ y 2 = —10 V1O — y — 5o P .,
[ fan I e S T — P v | T 1 ra) I @ | | | Ta) I _P@ | |
A\SV - N | ‘l ‘l < < 4= ‘I o e S I | [ I | S I I -
" B — i 1 ] ]  — O— — —] ]  — — O
Y = 7 3 be : = I"\_/ = = be
bar-quitar ﬁ g\—:‘v = : A = I;; I;;
> n - " A s - Q
t 2 — ' N it it N [ 1] 7 ) ) Pat
= iml 2 s P ——t—s112
Z = 4 0 8 . 718 B8y s
L2 -—— ——
different Bass Drum sounds,
first slowing down, then
accelerating again
3 3
e e e | 0o
electronic I c
drums 4 8 _ = 8
[Preset 1] [Preset 2] [Preset 1] Preset 77
go to: »|Preset 11| go t
Ao Fe—————o —2— 6—f— 7——¢ 28
avelet = e =y -
gra\ﬁu\llator @ A—© \r S \r 8 T?\ E ié — I
¢ ped - | I ! v
\ped— \ped—
108 Preset 6
S S S S S S
modultahr g I 180 I 181 I 182 Iﬁ |
syn - - - - —
— S 4p y e I T e ED) y £ 45 _j/\
o | VP — - v [ ) ) [ ) 11 oY ] [ * = P i P » P> r ) -
el Ll T I ] 1 1 I, I - — |
#® I 8 15 | —Y 8 | I - 1 8 [ I — — 1 I Z
i - _] e | ] — — [=—— o — T e el
r [_. @
bar-quitar
4N _l " " 4 4 ——] " " . 14
= 111 1T = Tt i 11 1 T It T | 4 o] 10 1] 1]
—¢ s —1 B F—t Pt B F———F—t Pt i =
— 8 A —— 17 8 — I — — — 8 I — — — T—] —1Z
 — [ — I  — [ B e 1 I I
o — W w— o o
different Snare Drum sounds,
gradually accelerating
Pad 10 Pad 10
S\ L1077 N A 2\ 12 2\ g PP —
rums > > > >
—_ —_ — f
Preset 11| [Preset 12| Preset 11| [Preset 12 Preset 11
preserT] —
7] o 4n V@ o 4N @ 7] 7] O
wavelet — i4:06—|
granulator ] = 1 8 i 8  — = |
7 A T -
\p

\ped— \ped




TTRA

]

]

T =1

)

L

TTRA

]

3]

]

|

»)

e

TTRA

|

L

TTRA

~

TTTRA
oD

:c
:‘u>

[TTTe

TR

]

]

]

A\

:‘
:_cu>

=

[TTTe

T

]

\

ITTe

—— |bend upwards with finger,

—— [then release

—

Ny o

manually trigger
analog bass-drum

[TTTe

:,I,%>ﬁ

:_ac
i

10 N

9 N .

_ 923

A

A

(delay is still on)

A

| — |

| — |

S S S S S

p—

[TTTe

Py

U—
7 O
{N—=
A\SV

114

modular
synth

bar-guitar

drums ¥
wavelet

electronic g
granulator

bar-guitar

=Y
|

== o=

A A A A :8

ped—

Preset 9

y A

drums I
glisson
granulator

wavelet [FA—2—4

electronic
granulator



modular 1 1

11 P=ly 10

| |
synth 8 - 8 - T 8 - T 8 - T
A o 4 B o m o o
o 4 40 4 4 hd 4N g Fa To) g hd -
. 17— | ] | 4 . | 1 —= Y+ IPaY 7
bar-quitar S v ] [} [} [} v 2 = 1 Y 2 T\J K4 1A 1 p— | Y 2 1T
© 38 e e e 8 ! —tg =8 —
o :;j/ v - - jl,jy ] v &
e e I T Iy Ny Jo° z: v z = =
3 3 3 3 3 * >
elecéronic = 181 ﬁ.; - } 182 - I 181 - I 180 - Ig - Ig - Ig
rums >
. »|Preset 12 go to: [Set 10
S 44=S 40— 1 16 9 8 7
wavelet T T I Y I I J N 1
granulator
8— =8 8— 3 8o 48 o 8
[V O
ped
N 4N 4 4 4N Fa To) -
) Y1 , 2 . | O A | Pa v
glisson |- At o e B s B s [ e p— p— B = B = e = 3 = c
ranulator
’ S S ST RS R R 8 8 8 &
manually trigger
135 Preset 4] Preset 4] analog bass-drum
" g g =g 2 =‘81 - =g £ =Z‘ B 2 - f
rapidly wipe with plectrum along the designated strings gradually slowing down
N = b b - 0 L | 4 O o) P2 T pr—p— p— | 6 6
) y—7 T 4] ™y = 10 7 4 R— i
bar-quitar |1 A = 2> ke o g ! g = o+ &> e o 41T | AT < 4> ok > o= > oE > o > o > o= 2> ok b Sk B ok 2> 4k b o= b <= D> 4= B> ek B o
o8 s ¢ —— 8 88— X Y
K S —
3 3 —
0 v Y 4 2 T - n
et = K = = F= = i
granulator I | |8 I | |8_A—L8 | 17 i
T~ & [ [ J [ & O -
— B — !

samples 7

3 low spectral freeze 4 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

8f 4

— 24—



modular
synth

bar-guitar

wavelet

granulator

samples

vin.

modular
synth

bar-quitar

samples

4 =60 poco a poco accelerando

[shtart envelope 2 and slowly fade in|

‘o
o

3@5

(still quasi continuously slowing down)
6 6

3 3 3 3

T e ——— g w—— § 2 T 2 = T = Py Py Py ]
A E T Y O 1 1T 1 T 171 I o o o I o o o o I o o o o |
o

i T T T T T ]
V.. I I I I I |
[ £am I I I I I |
A\SVJ I I I I I 1
PY) O O O O O O

—
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poco a poco accelerando
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"Foucault Song" from the beginning comes back in,
heavily distorted as a 'retro-sound' (as if played through
an old radio). The voice is processed in addition.
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very gradually accelerating
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a microphone.

Play the bass with a loud plectron and without any regular amplification. The thin percussive sound —
hence the notation with x-shaped noteheads - is the desired outcome which can be amplified through

Play the lowest string open, alternatively the E-string can be plucked in addition to the low B-string.
The higher 4 strings should be fingered ad lib in a relatively high position. This 4-part chord should be
in almost incessant glissing motion. The notated glissandos are designating the basic motion which
can be elaborated by the player. The 6-part harmonic cords are supposed to be played as a barré
chord across all strings at any node-position of the strings, where a clear harmonic chord results.
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The FX Pedal routs the signal of the bass through two pitch-shifted delays.
FX 1: shifted by a perfect seventh upwards (969 cents), delayed by 571 ms;
FX 2: shifted by a perfect major third downwards (386 cents), delayed by 285 ms;
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low and smooth sound of the spectral freeze of
the violin with a freqeuncy mirroring at 202.09Hz
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The high G- and C- strings are played open throughout, the lower 4 strings are fingered ad lib
and are constantly glissing ad lib. Again, the notated glissandos are only suggesting a basic
character and should be further elaborated by the player.
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play 6-part harmonics as barré fingerings on well resonating
node points on the strings. Choose the harmonic chords ad lib.
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volume pedal: 50%

low and smooth sound of the spectral freeze off
the bass with a frequency mirroring at 73.67Hz

I I e e ey
T T T T T 1

samples

I

always let stings 2-5 ring as long as poss.

—3—r—3— ’J_%Im:t ’|_3T1—3—| 1—3—|’_31rr§ v—%—ﬂ_jT ’_J J J ?rteht 3T —3—T, T
freuesswgé §I = o | #Q — J: — =J = | =L’§\LJ_T# |
bass z “R:§I/ — I _I I : I — — I_ >y i:r) Ii /l

” N s L BN SRS S o o e S B T

4 volume pedal: £70%

samples “ /JIZV\J

\
\

— —3
12th e | —3— 2Yath —3— 12th ~ o3 —3—
fret J ?rteht J 17“1 th ? B 3T g T Bq 3——  fret ——3— kS fret el ?rteht J 17“1 Bth .
ME = ub NS fret fret J et J fret J J J J > AbE = A|7|7 £ AbE fret J
56/:: = = |7:z: A = A E = Ab9, A O le |7! C = = I?:z: A =
3] P T i 4 lr) b i P T i L
fretless . b D N ; T [ = 5
bass 7 b £ P D - H{;V vi. =—"D 1 P
f [ r r -~ ]e bl ]e a3 F bt TS p ]g f’r_r—;'_r’ |' | r r = r
FX Peda] o o o o — 2 _— 2 [e] O
—_—_— —_—_—
high and smooth sound of the spectral freeze of
the bass with a frequency mirroring at 684.87Hz|
- . @ 2 | —4 @
samples I I I } I J I 7 I |




increased bow-pressure resulting
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let finger slide from the finger-board
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play nightingale imitations as in the previous sections, but this time play it faster,
adjusting to the tremolo effect of the underlying electronics sound
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slowly scratch string along its entire \ength.|

|On|y amplified through microphone!

further reducti‘on of rhythm,

4 only BD remains

[sound of static spraying comes in]
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the nut in a slow motion. Perform a lot of pressure, so that ideally one click comes out at

scratch a hard and thin plectrum with its edge along the B-string going from the bridge to
a time. A pitch may emerge.

open bass signal path!
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