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scaling factors, whereas elastic barriers 
produce rounder sounds.

Compared to other non-standard 
techniques, the sonic range of Musical 
L-systems is broader, as a large pool of 
mappings is coupled with a seemingly 
infinite number of possible production 
and interpretation rules. Timbre-wise, 
“fractal interpolation” techniques are 
the most similar to this technique and 
rule-based the least; stochastic methods 
fall in between but have the most larger-
scale development similarities due to 
their automation capabilities. However, 
behaviors tend to feel more organic in 

Musical L-systems, with complex pat-
terns emerging in time—occasionally 
revealing a grammar’s fractal nature. A 
particular characteristic, especially with 
hierarchical mappings, is that morphing 
between sounds and smooth, continuous 
fluctuations of partials are often followed 
by abrupt timbral shifts that are musically 
dramatic.

Apart from its diversity, the true power 
of the Musical L-system sound synthesis is 
that it belongs to a larger system that uni-
fies the compositional procedure by us-
ing a single method for generating both 
structure and content in all time-levels, 

thus simultaneously addressing the prob-
lems of synthesis and control. The under-
lying philosophy is that a musical piece 
can be designed as a complex dynami-
cal system, which the composer shapes 
and directs without having to explicitly 
specify every detail. Using this principle, 
I have composed two pieces [19]: In “Do 
Digital Monkeys Inhabit Virtual Trees?,” 
L-systems generate all control structures 
and the sound material for a controlled 
granular synthesis instrument with ring 
modulators and control-rate waveshapers. 
“Undercover Harpsichord Agents Ter-
rorize the Court” features a similar set-
up, except that the original material is 
sampled (harpsichord); this is a hybrid-
ization, using the same techniques for 
dynamically transforming an input in 
non-standard manners, instead of syn-
thesizing source material from scratch.

Future Work
This multifaceted model still has po-
tential for further development. Future 
work includes, firstly, porting the current 
implementation from Max/MSP/Jitter 
to SuperCollider, allowing for smoother 
implementation and incorporating more 
elements from the original model [20], 
such as stochastic and parametric rules. 
Concerning sound synthesis, develop-
ment paths include:

•	 Designing an L-system wavetable os-
cillator that links parsing speed to 
playback frequency, thus changing 
the wavetable contents after each 
cycle.

•	 Implementing individual and dy-
namic edges for each segment, con-
trollable by the assigned automaton.

•	 Using audio input buffers as objects 
to be inserted and transformed and 
further experimenting with using L-
systems to process live audio in real-
time on the sample level.

•	 Developing a static interpretation for 
non-bracketed L-systems not based 

Fig. 12. Possible uses for L-system generated wavetables. (© Stelios Manousakis)

Fig. 11. Hierarchical evolving sound synthesis: An L-system triggers its own evolution and 
produces the waveform and window for granulation, while controlling an embedded L-sys-
tem that generates a dynamic wavetable for waveshaping the window. (© Stelios Manousakis)
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on waveform segmentation, in which 
the curve formed by the trajectory of 
an automaton in a dimension dur-
ing one generation is interpreted as 
a waveform. This is implemented in 
the current system only for higher-
level parameters.
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