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Abstract: This study aids in our analysis of the consistency with which the music genre categorization is
made. A music genre is a term used to categorize certain types of music according to a predetermined set of
rules. Music labels must play a role in locating and classifying digital music resources. Relying on the
manual annotation to categorize in the face of a large music library will be expensive and time-consuming
and won't be able to keep up with current demands. It may be broken down into many genres in a variety of
ways. It might be difficult to sort music files into different genre categories. Machine learning techniques
are used in the majority of contemporary music genre categorization methods.

The same guidelines are used for music analysis as well. Trends from a huge pool of data have been
successfully extracted using ML algorithms. The technique includes extracting the note feature matrix,
extracting the subject and segment division based on the note feature matrix, researching and extracting the
best features based on the segment theme, and creating the feature sequence. It is challenging for classifiers
to understand the temporal and semantic information about music due to the shallow structure of current
classification algorithms.

The different arrangement of MIDI input segments is used in this study to examine recurrent neural
networks (RNN) and attention. From the same type of data, we may extract the characteristics for analysis.
Overall, this research enables us to conclude that XG- Boost Classifier is a lot better method to work on
than other ones. The selection and extraction of acceptable audio elements into a whole dataset make music
categorization a difficult operation.
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INTRODUCTION

One of the things that unite people all across the world is music. Regardless of the language used in
the song lyrics, good music is universally recognizable. The lyrics in the song, however, are crucial in
distinguishing the genre even though the music itself has no language. Understanding the ideas underlying
the songs is crucial so that future singing talents may use them to compose a song that fits with the
currently popular topic. The success of genre predictions has been credited to the way that several musics
streaming services, like Spotify, Amazon Music, and Wynk Music, use them to better suggest songs to their
subscribers. After a user has listened to a song on Spotify using gene targeting, we can send them messages
right away.

These applications do in-depth analysis to determine each user's interests in a personalized manner.
Machine learning algorithms are crucial in these apps for this kind of analysis. Several algorithms aid in
producing the correct forecast for the genre suggestion for music. However, not all algorithms produce
reliable analytical findings. The algorithms have many flaws that make it difficult to get reliable results.
We are here to use the well-known GTZAN data collection for music information retrieval (MIR).
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It takes a lot of effort and time to manage really big music databases. People are finding it harder and
harder to keep track of the songs they listen to with the expansion of online music databases and simple
access to music material. The genre, which is determined by elements of the music such as rhythmic
structure, harmonic content, and instrumentation, is one method for classifying and organizing songs.

I1. AUTOMATIC CLASSIFICATION OF MUSIC

Today’s Internet era and digital music era have important and extensive application fields:
Storage Management

The vast digital music resource library on the Internet may be greatly divided thanks to the efforts of the
music industry, which also makes it easier to organize and manage the scattered storage of music resources,
position them quickly and easily, and download them.

Search Engines

Music enthusiasts, audience members, and Internet music search engines all benefit greatly from the proper
classification of musical work categories. Users may also use music search engines according to the kind of
music works, quick retrieval, and access to the necessary resources and information. Music search engines
deliver faster and more accurate search results depending on the genre of music works.

Recommendation System

According to users' preferences for music, music properties, content, and categories, music streaming
media services use these factors to their advantage when users listen to music. They also actively direct
users toward the types of music that they might find interesting or useful in order to increase user
subscriptions, which drives the economic expansion of the digital music market.

Music Creation

By utilizing the technology of human intelligence, automatic creation may be achieved according to the
composer's input from the user, music genre, emotion, and the keys pushed. Additional composition and
arrangement recommendations can also be given to the creators.
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To anticipate accuracy in the current system, filter modeling is used before piecewise Gaussian modeling,
K-nearest neighbors, and random forest approaches. However, this system's fundamental flaw is that these
processes are time-consuming and do not produce the necessary precision to demonstrate that they are the
most effective algorithms. To forecast the accuracy of the training model, however, we employ the XG-
Boost classifier in our approach. The primary benefit of employing this classifier is that it runs more
quickly and accurately predicts the results of the training model.

As part of our study, we conducted extensive research and surveys on the subject and learned a lot
more about music and the various genres into which it may be divided. In each of those investigations, the
examination of music genre categorization was categorized using a variety of different methods. An
extensive machine learning method for automatically classifying styles from audio data was given in the
research. To recognize the genres, the system is built using a convolutional neural network (CNN). Here,
the CNN model is completely trained to forecast the genre of audio input.

They carried out the experiment using the GTZAN data set, which is a popular public data set for
music recognition research (MGR). Another study is being conducted to discover an algorithm that predicts
the genre of the music more accurately than the existing models. They constructed various categorization
models for that project and trained them using the Free Music Archive data set. With the same data set,
other researchers have conducted research employing more than 16 different musical genres as input
characteristics from music files, improving classification accuracy by more than 30% above the baseline
model that was first presented.

Using SVM algorithms, several academics have offered some suggestions for categorizing the
various genres. Through extensive sampling and the widely used data set GTZAN, some researchers have
created an experimental demonstration showing the CS-based classifier's calculation time on the GTZAN
dataset is only around 20% that of the SVM, with an accuracy of 92.7 percent. In this work, several tests
were carried out to demonstrate the suggested method's viability and resilience in comparison to other
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methodologies. The thorough tests performed on this data set have demonstrated the efficacy of the
suggested solution compared to the other approaches.

Following the categorization process, a recommendation system is also used, however, it is not as
precise. It seeks to make music recommendations based on the likes and interests of each user. The realm
of music encompasses more than 1300 different musical subgenres. However, because not all musical
genres are as well-known and often employed in music composition, as well as because certain genres are
mixed to get better outcomes for the song, we are unable to include every musical genre in our study.

IV. ARCHITECTURE

The Mel Frequency Cepstral Coefficients (MFCC) feature extraction method is used in the model to extract
and thoroughly examine each audio file's characteristics, which is followed by an analysis of all the features
that must be removed from the model. The XG-Boost classifier is then used to predict to confirm the
accuracy and produce the Final Trained Model.

Architecture

V. IMPLEMENTATION

The major objective is to develop an analytical model that categorizes musical samples into various
genres more methodically. Using an audio stream as its input, it attempts to guess the genre. Making the
choice of songs easier and quicker is the goal of automating the music classification.
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Data for the GTZAN genre collection was gathered between 2000 and 2001. There are 1000 audio
files total, each lasting 30 seconds. There are 100 audio tracks spread over 10 categories or 10 different
musical styles. Wave format is used for each track.

Blues, classical, country, disco, jazz, metal, pop, reggae, and rock are among the ten musical genres
represented by the audio files in this collection. Additionally, many characteristics, including length, are
used to categorize each audio recording. tempo, chroma sqgft mean categorized of 20 types, chroma sqgft var
categorized of 20 types, spectral centroid var categorized of 20 types, spectral bandwidth mean categorized
of spectral bandwidth var, roll-off mean categorized of 20 types, roll-off var categorized of 20 types, and
much mean categorized of 20 types and being label
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Extraction of features from the dataset and data cleaning are the following steps in the model-
building process. Linguistic content and eliminating background noise are included. Based on the results,
the dataset only contains 1000 songs with no null values. In the model training phase, the variable "length"
should be removed because it is irrelevant. The classes are balanced, and the data are arranged in the same
order as the songs in the dataset's folders.

This dataset does not extract several additional musical elements, such as spectral contrast, spectral
flatness, tonal centroid features, etc. Since the dataset is very short, we may extract them and add them to
the data frame for additional research. Then, for chroma cells, spectral contrast, spectral flatness, and
tonnes, we retrieved the mean and the variance. We can notice during extraction that a jazz-related file in
the dataset has an issue and cannot be played. Therefore, we set the values to 0 and will proceed with the
therapy offer.

We deduced that since there is only 1 row of missing values in the original data frame after re-
adding those additional characteristics we can simply fill them in with the audio file's mean of those jazz
tunes, which is at index 554.
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We will now proceed to the next action. EDA and data preprocessing are the following steps in the
construction of this model. To depict the correlations between the dataset's mean variables on a heatmap,
we will now develop a mask.

Most of the variables do not have a strong link with one another after being visualized using a
heatmap. Let's review the pairs that were filtered out as being extremely highly connected. Following
filtering, we will divide the data into train and test sets. | set 90% as training data and 10% as testing data
because of the minimal amount of training data. Given the short dataset, we will tweak the hyperparameters
using the same train dataset, and | will ensure that every class has an equal quantity of data for both training
and testing. After splitting the data evenly, we will remove the "label” column from the table.
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After using the train test split technique, we will then normalize the data. Next, we'll do recursive feature
removal and initial model fitting.

V1. CONCLUSION

The accuracy of the music genre data was examined in this article utilizing the XG-Boost Classifier
Machine Learning Algorithm. We have finally finished building the model after a protracted cleaning and
fitting process. With a final accuracy of 81 percent, which is superior to other classification algorithms like
Random Forest, KNN, etc., we also forecasted the accuracy by utilizing train test split, F1 Score, and
further accuracy-boosting techniques. We have also shown the correctness of our final model using the
Confusion matrix.

The specific procedure entails the extraction of the note feature matrix, the extraction of the theme
and segment division based on the note feature matrix, and the development of the feature sequence based
on the investigation of the segment theme and the extraction of the most useful features. A deep learning-
based categorization algorithm for MIDI music is proposed in the method. The relevant experiment of
MIDI music genre categorization is carried out through programming to confirm the viability and efficacy
of the aforementioned material.

We will research several deep learning architectures and high-level feature extraction techniques in
upcoming studies. We will focus on this problem and attempt to forecast improved accuracy over this sort
of classifier, especially because deep learning approaches require high-performance computing
infrastructures.
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