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Artificial intelligence (Al) has been applied successfully to solve many engineering
problems. However, various issues arise when Al was further utilized to deliver
creativity, especially in the artistic disciplines. Automatic music composition is an
interesting but very challenging topic in Al research because many factors, such as
tonality and harmony, must be considered for composing music. In this project, we
design an evolutionary system that integrates music theory for automatic music
composition. The proposed system consists of two stages: (1) the evolutionary melody
composer and (2) the heuristic-based harmonizer. First, the evolutionary melody
composer applies genetic algorithm (GA) to compose melodies that comply with the
user-defined music characteristics. Second, the heuristic-based harmonizer then
generates a suitable chord progression for the GA-composed melody. Knowledge and
theory related to voice leading, consonance, and cadence are considered in both stages
to ensure the quality of resultant music. The system serves as an efficient tool for the
users to generate satisfactory music. It can also facilitate the practical applications
where diverse music compositions are desired. Some resultant compositions have been

presented in the NTHU library and C-LAB Diversonics events.
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Parent selection Crossover

Exchanging bars of melodies
between two parents.

Better individuals get higher
chance to reproduce.

Population Mutation

Genetic
Algorithm

Randomly resetting few
notes.

Each individual encodes
a piece of melody.

Survival selection Fitness evaluation

Good individuals survive Assessing music quality with
to the next generation. the evaluation function.

Figure 1. Evolutionary process of GA for composing music
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1 A hop bigger than perfect 5.
2 A hop of dissonance (augmented 4" or minor 7).
3 Multiple repetition of monotone.
4 Melody direction of each measure.
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b Melody note of each measure in keeping with chord.
MIDI number Figure 3. Melody evaluation rules
Figure 2. Chromosome representation
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Figure 4. Four user-specified melody shapes for composition

’ Substitute: Chords
Substitute with different notes
( ft I@ IH ,J’j};) but with the same

function

If the first chord is perfect 5t
degrees higher than the second
chord, then the first chord can be
called secondary dominant chord.

Tetrad: A chord composed of roots,
3t degrees, 5t degrees, 7 degrees,
also known as seventh chord.

Secondary
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Figure 5. Composition based on the user-specified chord progression



