Plant Growth Modeling Synthesizer and Algorithmic Composition Program
The program built for this exhibit in the Max/MSP/Jitter environment uses plant growth formulas and models from the writings of P. Prusinkiewicz (http://pages.cpsc.ucalgary.ca/~pwp/) and others to generate formal and incidental elements of the sound you hear.

Formal Elements

[image: image1.emf]The notes played by the program are generated using real-time weather data to affect probability arrays. The arrays used to make the melodies of each “branch” of the composition form a closed loop feedback control system of development used for developing the skeletal structure of a 2-dimensional plant model. In other words, when an interval is played, it is fed back into the probability array, making it more likely that it will occur again, establishing melodic stability and comfortable repetition. 
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Each voice of the program is slowly grown over time by referencing the complexity of the probability array. When the complexity factor reaches a certain point, javascript within the program creates a new voice or “branch.” With each branch the sound changes by octave, and when the full spectrum of sound is achieved, we begin to hear the use of the circle of fifths.
Incidental Elements

The synthesizer used for the program is based on the ideas of RELEL (relative elemental rates of elongation) and L-Systems. These two are the pillars of 2-dimensional modeling of plant growth (see: L. Streit, P. Federl, and M.C. Sousa: Modelling Plant Variation Through Growth. In Computer Graphics Forum 24 (3), pp. 497-506, 2005.).
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The synthesizer itself is made up of two oscillators controlled as if they were the upper and lower parts of a 2-dimensional root. The formula determining the RELEL and angle of root growth directs how these two oscillators change over time. This change is different for each “branch” of the program, resulting in a subtle change between each of the voices over time.
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[image: image5.emf]Every single voice is then fed through a series of dynamically generated resonators. These resonators simulate the growth of a multi-cellular organism growing over the frequency spectrum with L-systems. As the complexity of the program grows, each generation of resonators is produced. There are two kinds of resonators, or band-pass filters, used in the L-system. One can be considered “a”, and allows a very narrow range of frequencies to pass through, while the other, “b”, allows a wider range. This simple rule allows us to create incredibly complex structures in just a few generations. 
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