






are heightened. This leads the composer to photograph vis-
ual material of interest with the intention of engaging with 
it as a score. Phase 2 involves the making of the score. De-
tails are accentuated in Adobe Photoshop and put into mo-
tion (i.e. linear patterns, textures, colours) using software 
such as MAX [21] in the case of Wormwood, and  the Dec-
ibel ScorePlayer [22] in Ice Bubbles. The performer as-
cribes sonic ideas that have formed in response to the vis-
ual stimulus by editing the image to be a score. In Phase 3, 
the work is interpreted for performance, responding to a 
combination of compositional approaches. The cycle be-
gins again with refinements discovered as part of the per-
formance process. As seen in Figure 2, the three phases 
create an iterative process, where the composers photo-
graph provides a site for further score and performance de-
velopment. This is described in more detail below. 

4. WORMWOOD 
Wormwood [23] is the first of a series of solo double bass 
works which tests the implementation of composer photo-
graphs of organic structures. Pitch sets are ascribed to a 
series of worm tracings in the bark of a tree, photographed 
in the Tasmanian forest in September 2022. The ‘Glowing 
Edges’ effect in Adobe Photoshop was applied to the im-
ages to enhance the linear patterns, zooming in on areas of 
interest (Figure 3): 

Figure 3. Wormwood. (2022). Worm patterns in tree bark, 
effected in Adobe Photoshop. 

Figure 4. Wormwood. (2022). Preliminary experiments of 
overtone shape categories, drawn and overlaid over com-
poser photographs of worm tracings in photoshop.!

   Multiple shape categories within the tree bark arose. 
These were drawn and overlaid upon the original image, 

then assigned different colour categories to indicate spe-
cific overtone relationships (Figure 4).  
!

   These images were then put into motion on a computer 
via a MAX patch. This generated changes and transitions 
in the shapes, creating an animated score. Variance in 
speed, motion, line and colour across each of the shapes 
indicates different arco techniques (ricochet, smooth, pul-
sating) and natural/artificial harmonics. Arco techniques 
are described through a left-to-right wobble of the shapes 
(ranging from slow to fast) and their smooth or jagged 
edges to represent articulation. Natural/artificial harmon-
ics are represented in the multiplicity of the shapes; the 
first shape describes the fundamental, and each additional 
shape doubles the frequency and resulting pitch (Figure 5):  
 

 
Figure 5. Wormwood. (2022). Screenshot of overtone 
shape categories in the animated score. The yellow shape 
indicates pulsating arco across a multiplicity of three (i.e. 
overtones 1, 2, 4). The green triangle indicates arco rico-
chet across multiplicity of two (i.e. overtones 3, 6). 

   Randomisation is implemented to break habitual impro-
visatory patterns with an increased sense of intention 
across the pitch sets. The use of animated notation subse-
quently alters the decision-making process into a more fo-
cussed state, opening a transitory space to discover alter-
nate creative pathways in performance. The fluidity of the 
image evokes a sense of non-urgency, inviting more con-
sideration across the parameters within the score key; col-
our represents pitch selection, and shape outlines and their 
corresponding movements represent articulation. The gen-
erative component of the score and these materials propels 
sound that is enlivened from the moving image - the sonic 
results of which rely on motion for its realisation [26]. 

5. ICE BUBBLES 
Ice Bubbles [24] explores plucked overtones across an an-
imated graphic score projected over the double bass, which 
is laying on its back. The piece illustrates a ten-minute boat 
journey from Suomenlinna island to Helsinki in the Finn-
ish winter. The work is a sonic representation of the expe-
rience of daily ferry transit, during which the vessel would 
break through the frozen ice from shore to shore. Genera-
tive pitch sets and instrument preparations are subject to a 
variety of electronic effects that are described in the score. 
A composer photograph of an ice sheet forms the basis of 
the sketch and score materials.  
   The floating ice sheet is projected upon the double bass 
– or ‘boat’. Four coloured gradients within the animated 
image represent shifting density, incorporating use of the 
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Chase Bliss MOOD MKII pedal [25] on the double bass to 
multiply sounds as the ice densifies using the delay and 
slip effects [26]. An identical gradient map appears in Dec-
ibel ScorePlayer software’s canvas mode, in combination 
with a series of generative overtone pitch sets, to which the 
player responds. Instrument preparations incorporate alu-
minium foil, finger picks, scordatura and contact micro-
phones to accentuate the tactility of crackling ice. Fo-
cussed contact microphone placement on the bridge fur-
ther highlights the sonic evocation of crackling, capturing 
each individual overtone in both their raw forms and with 
use of effects to multiply these sounds and transform pitch 
as the ice thickens and cracks. 
   The score for Ice Bubbles comprises two parts, incorpo-
rating components of timeline and timeflow [11]: 
 

1. Overhead Gradient Map/Floating Ice Sheet  
(projected onto the double bass) – timeline 

2. Pitch Set Generator (read in the Decibel Score-
Player software) – timeflow 

5.1 Overhead Gradient Map / Floating Ice Sheet  
(timeline) 

An overhead projection sees an animated image of frozen 
water projected onto the double bass, which is laid hori-
zontally on its back – i.e. ‘the boat’ (Figure 6):  

Figure 6. Ice Bubbles. (2023). Composer photograph. 

Figure 7. Ice Bubbles. (2023). Pink gradient with alumi-
nium foil. Indicates maximum density and use of FX.  
 
   Ice sheets within the photograph are highlighted with 
different coloured gradients (Figures 7, 8), to which the 
performer responds. Each of the coloured gradients indi-
cates a varying degree of density and rate of change, resul-
ting in a symmetrical compositional arc inspired by the na-
ture of the frozen lake; closest to the shore, the ice is prone 

to melting due to more movement in the water, whilst the 
middle of the lake is thick and increasingly immovable. 

Figure 8. Ice Bubbles. (2023). Blue gradient with outline 
of the double bass (i.e. the boat). Indicates sparse density, 
without FX. 

   The gradient arc is explored across the following 
compositional parameters (see Table 1): 

 

Gradient Density 

light blue à  blue Sparse à less sparse 

Blue à  purple Becoming moderately dense 

purple à pink Moderately dense à Dense  
*** incorporates slip FX on 
MOOD MKII for multiplication 
+ gradual addition of alfoil 

deep pink à alfoil  Dense à Maximum density *** 
incorporates delay FX on 
MOOD MKII for multiplication 
+ alfoil 

Table 1. Ice Bubbles. (2023). Gradient parameters, repre-
sentative of density, effects and preparations. 

   The amount of highlighted ice sheets increases towards 
the middle of the work as the ice densifies, then tapers off 
as the ferry moves back towards the shore. This element of 
the score is fixed, akin to the concept of a static timeline, 
but without a visible numerical duration. The pacing of the 
piece aims to evoke a sense of blurred time when travelling 
by sea. 

5.2 Pitch Set Generator (timeflow) 

Twelve pitch sets are generated in real-time within the 
Decibel ScorePlayer, using the canvas mode. The pitch 
sets appear across a series of randomised slides, to which 
the performer responds in combination with gradient in-
formation from the overhead projections. As the gradient 
begins to indicate more density, the pitch sets incorporate 
use of slip and delay effects on the MOOD MKII in com-
bination with aluminium foil wrapped around the top two 
strings. 
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   Pitch sets represent the four strings of the double bass, 
placed vertically in the score image frame (lowest to the 
left, highest to the right). Overtone numbers are placed 
within the coloured shapes to communicate desired pitch 
output and placement. Directional orange arrows indicate 
the ordering of the pitches (Figure 9):                              

 
Figure 9. Ice Bubbles. (2023). Pitch Set #5 – the 2nd over-
tone on the 2nd string (in scordatura) is to be plucked with 
a fingerpick on the right hand index finger, followed by the 
7th overtone on the G string with the left hand. 

   The generative form in this component of the piece in-
corporates the essence of timeflow to allow for dynamic 
real-time interaction with fixed materials [11]. The fixed 
gradient arc from shore to shore propels an abstract sense 
of time, conceptualising the journey without numerical 
cues. The use of effects allows for pitch transformations 
and multiplications across purple to pink gradients as the 
density grows, augmenting the metallic crackles from vi-
brating aluminium foil wrapped around the strings [33].  

6. CONCLUSIONS 
The use of the ‘composer photograph’ in both Wormwood 
and Ice Bubbles provides a framework for the creation of 
a new graphic notation system for overtones on the double 
bass. The visual information inherent within both initial 
sketches allows for a sense of zooming in; deriving infor-
mation from the raw image to represent different parame-
ters of sound, and ways in which to perform overtones. The 
incorporation of animation within both of these works cre-
ates a sense of dynamic and fixed data flow allowing for 
real-time interpretation of sequenced parameters. In Ice 
Bubbles, the overhead projection of the floating ice sheet 
remains fixed with the gradient arc, whilst the generative 
pitch sets are randomised to allow for interactivity and var-
iance across performances. The notion of these two corre-
sponding time paradigms within the programmatic nature 
of Ice Bubbles brings multiple elements together to create 
an experience and signify a boat journey through a frozen 
lake, resulting in an abstracted re-imagining of a distant 
memory. In Wormwood, the generative pitch sets appear 
on the screen, prompting creative decisions from the per-
former. The slowly morphing insect-like patterns on 
screen invite a sense of gradual motion and increased in-
tentionality across each performance as it varies and 
evolves. The design principles across both works have in-
formed alternative ways in which to communicate over-
tone techniques to the performer, inviting more intuitive 
ways to practice and guide the performance of overtones. 
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