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In-video Searching for Melody in Piano Lesson Videos
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Abstract— In learning a musical instrument, such as the
piano, it is beneficial for students to review their
performances on video. However, it is difficult to search
through a video for a part of a melody. This is because there
is currently no way to search for a specific melody within a
single piece of music. We are working towards the
development of an in-video searching system for melodies.
As a first step, in this study, we propose a method to detect
the time when a particular melody is being played from the

audio of a student practicing the piano, and test its feasibility.

Keywords: in-video searching; spectrogram; piano lesson;
key melody.

I. INTRODUCTION

Reviewing oneself on video is effective in acquiring
skills [1][2][3], and the same principle applies to piano
practice. Students can review their performances
objectively if they record them on video. In previous
research, several learning methods have been proposed for
filming lessons, such as systems that can analyze videos to
detect bad habits [4] and methods that involve filming
from multiple viewpoints [5].

However, it is difficult to search for a specific melody
part in these videos. There are currently several ways to
search for music. For example, humming searches, such as
Google's hum to Search [6] search for metadata such as the
song's title and genre based on the hummed melody.
Songle [7] can graphically display the structure of a song,
such as its chorus or refrain. Although there are various
methods for this type of music retrieval, no method has
been proposed for searching for parts of melodies
contained within a single song.

Against this background, we are working towards the
development of an in-video searching system for melodies
that detects scenes in which students are practicing a
specific melody part in a video showing them practicing
the piano.

More specifically, first, students practice music and
record their practicing in a video. After that, the same
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students perform a short melody that they want to review
while watching the video and record it as a 'key melody'.
Then, by using the system to detect the parts of the video
that match the key melody, the student can immediately
find and play back the scene in which they are practicing
that same melody.

As a first step, this study proposes a method for
detecting sounds that match the key melody from the
audio of a video.

The structure of this paper is as follows. Section II
describes the specific implementation. Section III verifies
and evaluates the effectiveness of the proposed method.
Section I'V presents the conclusions of the paper.

II. METHOD

This section describes an example of a system of in-
video searching for melodies by comparing spectrograms.
(1) The system calculates the audio spectrogram of the

captured video using a constant-Q [8] transform. This

spectrogram will be described in a '"salience
representation [9]" that takes overtones into account to
enhance the sound of harmonic instruments.

(2) The system stores the spectrogram obtained in (1) as an
image. The frequency components with energies higher
than the threshold value are drawn in white, and the
rest are drawn in black. Figure | is an image created by
the system from the processing steps (1) and (2) for a
video recording of a performance of Twinkle Twinkle
Little Star. The horizontal axis is time, and the vertical
axis is scale.

(3) The system receives a key melody and generates a
spectrogram using the same process described in (1)
and (2). Figure 2 is an image generated from the first
two bars of a performance of Twinkle Twinkle Little
Star.

(4) The system overlaps the spectrogram of the video
obtained in (2) with the spectrogram of the key melody

obtained in (3) and counts the total number of

overlapping white dots as the score. We can say that
the higher the score is, the higher the similarity is. The
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overlapping position is shifted to the right by 1 px from
the left end of the spectrogram of the video until the
entire recording has been covered. Figure 3 shows an
example of how the system calculates the similarity
between Figure 1 and Figure 2. Dots that are common
to both images are shown in green, those that are only
in Figure 1 are shown in white, and those that are only
in Figure 2 are shown in red. The scores in the circles
are the total number of green dots in the range of
Figure 2. A higher number means a higher similarity to
the key melody.

III. EXPERIMENT

We evaluate whether multiple videos and key melodies
show higher scores at times that include the melody being
searched for.

i. Data used in the experiment

Two recordings of piano practice at a music academy
are used as the experimental video. In these videos,
students practice their set pieces [11][12] repeatedly
according to an instructor's comments. In each video,
about two bars of a piece are repeatedly practiced.

As the key melody, the same melody as the one
practiced in the video, performed by the same student after
practice, is used.

ii. Generating spectrogram

Scores are calculated every 10 milliseconds of the
video. The spectrograms of the key melodies searched for
in video 1 and video 2 had totals of 916 and 2635 white
dots, respectively.

iii.  Results and Discussion

Figure 4 and Figure 5 show the changes in scores
versus time. The horizontal axis is the number of seconds,
and the vertical axis is the score. The gray area represents
the time when the melody being searched for is actually
being played in the video. The red line represents
approximately 75% of the maximum score. Most of the
scores were significantly higher at the beginning of the
gray area. Thus, it was found that the scores were higher at
the time when the melody being searched for was actually
being played.

When a score exceeding 75% of the maximum was
used as the threshold for similarity, it was found that all
melodies being searched for could be extracted.

IV. CONCLUSION

We proposed a melody retrieval method using
spectrograms as a method to retrieve specific melodies
from audio. Experimental results show that a melody
being searched for can be successfully identified and
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extracted when the threshold is set to about 75% of the
maximum score.

As this system uses only the sound of the video to find
the time when a melody similar to the key melody is being
played, we will develop a search engine in combination
with a video viewer and recording functions in the future.
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Figure 1. Image corresponding to Twinkle Twinkle Little Star

Figure 2. Image corresponding to key melody
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Figure 3. Example of similarity audio of a video and key melody
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Figure 4. Score versus time of video 1
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Figure 5. Score versus time of video 2

50



