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Abstract

This project aims to use machine learning as a way to
make the optical character recognition of handwritten mod-
ern musical notation more accurate.

1. Qualifications

Tim Kang is a junior at the University of California, San
Diego. He worked last summer at the CALIT2 Immersive
Visualization Lab and has extensive knowledge of music
theory. Michael Perry is a senior at the University of Cal-
ifornia, San Diego. He has taken CSE150 ”Programming
Languages for AI” and has also travelled to Taiwan as part
of the PRIME program where he did research on bee imag-
ing.

2. Milestones

A brief list of four to six milestones, and deadlines to
achieve the milestones.

2.1. Data Phase

Deadline (4-1-11): We will gather a sizeable amount of
data so that a lot more data would not be required to be
gathered later on. We need some data (sheet music) that
our program will be able to read in. This is complicated
by the fact that it should be handwritten. Computer typeset
music still serves a purpose, however and can be used as
early training.

2.2. Initial Implementation

Deadline (4-20-11): We will spend the next few weeks
coding and implementing our program. Then we will finish
running the data through the first prototype of the program
and determine the problem areas. Change as needed.

2.3. Secondary Analysis

Deadline (5-10-11): Finish running the data through the
second prototype. At this point, our program will have done
a lot of learning on a large set already.

2.4. Final Analysis and Testing

Deadline (5-29-11): Starting testing and running data
through the final prototype. At this point, it should be close
to a working prototype. Make final adjustments and prepare
to show to the public.

3. Division of Labor
Michael will contribute his AI and computer vision ex-

pertise. Both Tim and Michael will contribute to the pro-
gramming. Tim will type up this document in LATEX and
look up relevant research papers.

4. A Few Questions
4.1. How to distinguish between the staff and actual

music notation itself?

This will be probably one of our harder challenges. Un-
like English characters, sheet music is written on a staff,
which causes additional difficulties when trying to it digi-
tally. We will need to find a way to somehow separate the
notes from the staff. As this is a common problem, though,
it probably has already been encountered and we might be
able to find a solution by looking through some old research
papers.

4.2. How to account for differences in the way that
music notation is depicted by different per-
sons?

Everybody has differences in their handwriting. This is
especially true in the case of music notation. I’ve seen ex-
tremely bizarre depictions of bass clef in my time. Our pro-
gram will probably figure out what is on the page using a
statistical / probabilistic approach.



4.3. How to account for extraneous markings on the
page that are not part of the score?

This is a problem also encountered in other forms of op-
tical character recognition, but it is especially important in
music. Missing a dot in an English sentence is not as im-
portant as missing a dot in a musical phrase.

5. Software

We will mainly use a subset of C++, along with the
OpenCV library. It is possible that we might use other li-
braries or programming languages, as a convenience.

5.1. Datasets

We will mainly use existing sheet music to build up our
data set. There is a large amount of sheet music that can be
downloaded online, much of it handwritten. For example,
one such site we could use is http://www.imslp.org.
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