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Background:

The goal of this project is to write code that can accurately group given pieces of music into appropriate genres.  The genres analyzed were music of the classical period (composed 1750-1820) and music written in a romantic style (most common in the mid-19th century).  Genres are often generalities that may not perfectly fit a given work, but by analyzing different musical qualities we may determine which genre fits best.  Current research often uses statistical models to determine how a given piece of music should be categorized.  In one especially successful experiment, different musical aspects of works were analyzed, and a statistical model was created to group other pieces into their appropriate genre.  By analyzing more musical characteristics, the model became more fine-tuned.  These characteristics included harmony, dissonance, note entropy, and types of intervals.  My project most closely emulates this approach.


No method has yielded or should be expected to yield perfectly successful results – even many people cannot successfully place music into its correct genre.
Description:


For ease of analyzing notes and rhythm, midi files are used as input for the program.  Python was used to write classes that can read and store the information contained in midi files, such as note value, duration, and tempo.  These data are organized by grouping notes into their appropriate beats.  Once organized in this way, the computer performs harmonic analysis on the music, determining what chords are formed by the notes in each beat.  We theorize that information about the kinds of harmonies used would be enough to distinguish among differing styles of music.

To enable the computer to find a relationship between harmonic data and genre, a training set of midi files is provided.  In this project, works by Mozart were compared to works by Rachmaninoff, artists whose compositional styles vary greatly.  After the code is finished doing harmonic analysis on a given piece, an output file is created containing the information.  Other code reads this file to calculate how frequently each kind of chord was found in the music.  Because these ratios must be between 0 and 1, this information can now be passed to a neural network.

When training the neural network, different thresholds of output from the network are defined to correspond with different genres.  In this case, an output of 0 should indicate Mozart and an output of 1 should indicate Rachmaninoff.  As the network analyzes the training data, it adjusts itself to more closely match the expected output.  After thousands of iterations, the network should have developed a general understanding of how to differentiate works by these two composers.  To test the effectiveness of this project, the network is tasked with analyzing music it hasn’t seen before.  The outputs from this analysis should give us an idea of how closely harmonies are related to musical style.
