Probabilistic MIDI Effects


Basic note generation devices that use different types of probabilistic implementations are shown in Fig.1. These are based on simple random processes. Note processing devices will alter the pitch of  the notes regardless of the incoming note number. Velocity processor will however preserve the pitch but change the dynamics. 
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Fig.1. zb.brownNote, zb.randomNote and zb.brownVel user interfaces


zb.brownNote device picks the next note based on a randomly chosen step constrained by the maximum step size parameter called step. The chosen step is taken from the previously selected pitch such that the melodic progression is constrained in pace resembling the spectrum of brown noise. The random walk is based on the drunk Max object, it is constrained in range that can be set with the range parameter. If the step is equal to the range the device will produce uniform distribution i.e. white noise, if larger the extremities of the range will be picked more often. The 'round' parameter round the note numbers to allow for other uniform step scales other than the chromatic i.e. major second, minor third, etc... The output box serves display purposes only.


zb.randomNote is very similar to the above, only it exhibits uniform distribution and has an extra mul parameter. This multiplier is used on the note number and can be a floating point number. The inevitable truncation of the outcome can induce scales and change the distribution.


zb.brownVel alters the dynamics of the MIDI notes, parameters are identical to the zb.brownNote discussed previously. Yellow horizontal line is used to display the assigned velocity. Large range and small step values will create slowly, expressively moving dynamics.
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Fig.2. zb.diceNote user interface


zb.diceNote in Fig.2. is another probabilistic MIDI note pitch transformer that moves between brown and white noise distributions. Specifically it is based around the Voss algorithm for pink noise. However the available parameters are designed for musical purposes. The device contains four random generators that add up to produce an outgoing pitch. Each dice has the same parameters available to control it. Range and round parameters are the same as described before. Period specifies the amount of notes that need to pass before a new number is picked. The subtract specifies the chance of subtracting the chosen value rather than adding it to the other values. The resulting number is transposed by the octave start value and is reflected back in case it exceeds the octave size parameter.  Two distinct strategies for creating melody are to have large random ranges for large period generators, which resembles the original Voss algorithm, and essentially transposes small interval phrases; or vice versa, to get frequent large leaps and less often small interval changes that can be tuned to resemble harmonic progression of arpeggios.
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Fig.3. zb.impulseProb user interface


zb.impulseProb is a probabilistic pad chooser for the Ableton built-in impulse sampling instrument. It outputs one note with altered pitch for each incoming note, durations are preserved. Each bar in the pad chance multislider represents a single available sample, whereas the length of the bar represents the likelihood of the incoming note being transposed to trigger that specific sample. Further, each pad has a distinct velocity range that will be used to generate the dynamic. The range is specified by the two boundaries in the velocity range multislider. The device in Fig.2. Will most likely choose pads one and five, sometimes pads two through four and never pick pads above five. Pad one will have the largest velocity, however each pad will demonstrate dynamic variation. The on toggle below the multisliders will temporarily turn the pad off and back on. '-' and '+' triggers will respectively decrease and increase all the slider values. 'v' will induce a small and 'V' a large variation for each of the sliders. 'R' trigger will randomise all the slider values. The device outputs notes of C major scale starting from C3, and can be used to create melodies as well.
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Fig.4. zb.randDelay user interface


zb.randDelay is a note delaying device that allows for drawing the distribution of the randomly chosen delay times. The horizontal and vertical axes of the graph represent the time and the likelihood respectively. The horizontal slider beneath the graph controls the delay time that corresponds to the right edge of the graph. The vertical slider controls the chance of any delay being introduced altogether. These are useful as they can be automated and modulated within the framework as opposed to the distribution graph.
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Fig.5. zb.randRepeat user interface


zb.randRepeat is a note repeating device. Chance controls the likelihood of a repetition to occur. The velocity of the repeated note will be scaled according to the velocityRatio. The  delay before the repetition will be a random number between the minDelay and the maxDelay parameters. The duration of the repeated note is controlled in an analogous fashion.
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Fig.6. zb.transpose user interface


zb.transposer has seven variable transposition slots shown below the graph. The height of a bar represents the likelihood of that specific interval being chosen. Each interval can be adjusted with the corresponding number box beneath the graph. The global probability of transposing at all is set by the slider to the right of the graph. The default intervals are harmonically related as this may be useful for melodic variations, however this proves an excellent tool for timbral variation in algorithmic beat sequencing applications as well.

