I545 Assignment #11: Melody Matching

Donald Byrd, 29 Mar. 2007

The objective of this assignment is to see what it takes to match a melody against a query the way Themefinder does, using pitch intervals and considering only exact matches between query and theme, and only matching at the beginning of the theme. The database we’ll use this time is very similar to that in the previous “preparation” assignment, except it’s much larger: instead of 155 themes, it includes 1836, each in a separate file archived at http://www.informatics.indiana.edu/donbyrd/INFO545Site-Spring07/bthemesAllData.zip. (These are more-or-less all of the themes for composers with names starting with “B” in the Barlow & Morgenstern Dictionary of Musical Themes.) The format is unchanged since the last assignment.

If we have two vectors, one with pitch intervals in a query and one with pitch intervals in a theme, then—for an exact match—corresponding elements of the vectors must be identical. Your program should go through the set of themes and turn each theme in turn into an interval vector; then subtract that vector from the query interval vector. If the result is all zeros, then append the theme number to a list of matches (as we did with numPitchAll in the last assignment). Say, for example, that a certain theme has pitches (MIDI note numbers) 60, 59, 57, 59, 62; then its pitch-interval vector would be (-1, -2, 2, 3). Say the query consists of the same intervals.

In this case,
(-1, -2, 0, 2, 3)

minus

(-1, -2, 0, 2, 3)

equals

(0, 0, 0, 0, 0).

So we have a match. But be careful: you can’t just add the elements of the result vector and check for zero, since positive and negative values might cancel out! Big hint: if you’re going to use addition, take the absolute values first.

The framework is at http://www.informatics.indiana.edu/donbyrd/INFO545Site-Spring07/MelodyMatch.R. To finish it, all you need to do is to fill in a few lines of code at the point indicated. Your code has to set themeList to include all of the themes (numbers) that are exact matches to a query. Important: the valid themes vary in length considerably, and there are some incorrect versions of themes with only a note or three! To avoid serious problems, before trying to match a theme against your query, check that the theme is at least as long as the query; if it's not, you know it won't match without even trying. Since lenQ is the length of the query, you can do this by setting intsInTheme to the number of intervals in each them, then saying

if (lenQ > length(intsInTheme)) next

Be sure to test your solution with the sample query (the first seven intervals of theme 44) given. The only match should be 44. Also try some other queries of varying lengths, and something that won’t match anything, as described in comments in the framework. Theme 1300 is an interesting test, since it begins by repeating the same note many times—as do some of the other themes.

As usual, please e-mail your program (not its output) to both John and me by the due date. Be sure to use an appropriate filename, e.g., Hacker_Assignment11.R.

