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1 Hardware Setup

Figure 1: The flow indicating methods that is used to identify plagiarism in music

The specification shown in Figure 1 is the machine which was used in this research.
It is having an installed RAM of 8 GB with a 64-bit Operating System and an in-
stalled Ubuntu 18.04.5LTS configuration. The Machine is equipped with AMD® A6-
9225 Radeon r4, 5 compute cores 2c+3g × 2 processor, and AMD® Stoney graphics.

2 Package Requirements and Installation

Python is used to create this project. Because training on a GPU can take a long time,
the IDE Google Colab was used to prepare the data and train the machine learning
models. The following is a list of libraries that are necessary to execute this project.
To ensure a smooth execution, make sure following libraries are installed on Python. A
package called Music21 is to added to Access The functions to manipulate MIDI files.This
Package was Developed by MIT.

• Numpy1

1https://numpy.org
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• Pandas2

• NLTK3

• Sklearn4

• Matplotlib5

• Gensim6

• Music217

3 Data Preparation

In Figure 2 the following libraries were imported to performed Data preparation and
feature extraction

Figure 2: Libraries required for the preprocess are imported

Next the Appropriate folders are created as shown in figure to store the data set and
they are stored in them. To understand what an MIDI file is made of a sample file is
download to understand them as shown in In Figure 38

The sample MIDI file is opened to remove the drum track in order to extract the
correct melody track from the file as shown in Figure 4

Next the notes are extracted from the MIDI file as shown in Figure 5
The extracted notes are visualized using the code in Figure 6.
Other properties like the Time signature,chords,key Signature is known from below

code Figure 7.

2https://pandas.pydata.org
3https://www.nltk.org
4https://scikit-learn.org
5https://matplotlib.org
6https://radimrehurek.com
7https://web.mit.edu/music21/
8https://files.khinsider.com/midifiles/genesis/sonic-the-hedgehog/green-hill-zone.

mid
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Figure 3: Downloading a Single MIDI file and creating folder structure

After the structure of the MIDI file is understood next a collection of it is downloaded
using beautiful soup a web scraping tool for python the data set includes 450 MIDI As
in Figure 8 files9 10 11 which will be stored in the directories created.Figure 8

After the downloaded files are loaded again to process it features of the MIDI especially
the chords or the melody is extracted.Figure 9

A data frame is created to store the music name with their corresponding harmony
after the harmonic reduction is done.Figure 10

Below image shows the vectorizing a harmony before feeding them to train for
Word2Vec model. Figure 11

Word2Vec model is called to trin on the chords to perform chord substitution. Chord
sustitution is nothing but substituting a chord progression with a similar chord which is
used to perform harmonic Reduction.Figure 12

At last the MIDI files are converted to set of harmonic reduction values which will be
used to feed the rest of the model.Figure 13.

9https://files.khinsider.com/midifiles/genesis/sonic-the-hedgehog
10https://files.khinsider.com/midifiles/genesis/sonic-the-hedgehog-2
11https://files.khinsider.com/midifiles/genesis/sonic-the-hedgehog-3
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Figure 4: open close operation and removing the drum track from the file

Figure 5: Extraction of notes
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Figure 6: The extracted notes are visualized

Figure 7: Other properties of the Files are checked
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Figure 8: A collection of 450 MIDI files are Webscraped
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Figure 9: Harmonic reduction happens
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Figure 10: A new dataframe is created after the harmonic reduction

Figure 11: Vectorize the harmony for Word2vec
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Figure 12: Word2Vec is performed for chord substitution

Figure 13: The data is preprocessed to be fed to final models
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4 Model Implementation and Evaluation

The following packages were imported to run the machine learning models As shown in
Figure 14

Figure 14: imported packages

As shown in Figure 15 After the packages are imported the data In the Dataframe is
being loaded

Then bag of words is being vectorized using CountVectorizer() and the dataset is split
to 4:1 train test ratio for training,shown in Figure 16

After the train test split is done the train data is served to all the models one by
one and the results are evaluated using the Confusion matrix and ROC Curve,shown in
Figure 17,18,19,20

In this code the it checked at which value of K the KNN performs best and the
respective graph is plotted.As shown in Figure 21,22 The KNN model is trained and
evaluated.

This code will be used to check the accuracy of each model at different plagiarism
values(0.8,0.7,0.6,05).As shown in Figure 23

This concludes with the Configuration Manual.
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Figure 15: plagiarism threshold can be adjusted and next cell is converting the chord to
bag of words

Figure 16: Bag of words are vectorized and data is split to 4:1 ratio

Figure 17: Naive Bayes model trained and evaluated
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Figure 18: Logistic Regression model trained and evaluated

Figure 19: Decision tree classifier model trained and evaluated

Figure 20: Random forest model trained and evaluated
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Figure 21: K number is determined
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Figure 22: KNN model trained and evaluated

Figure 23: Accuracy graph for each model is plotted with different plagiarism threshold
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