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Generative Art – mGen

mGen is a software program designed to generate music that improves over time via generative algorithms in combination with user interaction.  mGen utilizes several generative processes in the completion of it’s task.
It utilizes finite state machines to represent sequences of notes.  The finite state machines although non-standard allow for a rich variety of note sequences to be created in a relatively easy to understand manner.  Each machine has 10 notes with 2 states each.  Each state from each note is pre-programmed (in an individual machine) to connect to a specific note at a specific state.  Each state on each note can have any number of inputs but only one output.  In this manner the machine is merely a representation of a pre-determined sequence of notes.  mGen plays the finite state machines iteratively, meaning that it starts playing each machine by playing the note in position 1 at state1 and playing the next 10 notes in sequence, it then plays the note in position 1 at state 2 and plays the next 10 notes in sequence, then the note in position 2 at state 1 and so on till all 10 notes in both positions have been used as a starting point.

Each finite state machine is created and represented by a string of integers from 0 to 9.  A formula based on the position and value of each integer converts the string into the finite state machine as described above.  The notes in the finite state machine vary in duration and pitch based upon these values.  The notes themselves are midi values and are played back using a custom implementation of a midi synthesizer. 

In this manner the string of integers acts as the genetic code for the creation of a composition.  This genetic code is the part of an implementation of an interactive genetic algorithm utilized to improve the body of sequences over time.

Each of the composition machines are played via the user’s interaction of holding down the mouse button.  The user can stop playback of any composition by releasing the mouse button.  This action cues the next composition for playback on the next depression of the mouse button.  The length of time the user listens to (holds down the mouse button) each composition ranks it relative to its peers.  This is the expression and evaluation stage of the interactive genetic algorithm.
Once each composition in a set is ranked, the genetic code (string of integers) of the highest ranked members is integrated into the next generation through cross-over, mutation and straight reproduction routines.  The rest of the slots available in the next generation are occupied by randomly generated machines.  This process of generation, expression, evaluation and integration repeats itself indefinitely (as long as the program is running).
As can be seen, this project directly implements several concepts introduced in class: randomness and chance, finite state machines and genetic programming.

