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1. Introduction 

A key element of the music information retrieval system is the genre classification of music. It has 

gained importance due to the rise of digital music and the increasing number of people using it.[1]. 

We will go into greater detail about the experiments by displaying the experimental data as well as 

the images and tables that were generated throughout the process. Finally, we will present the 

experimental findings and the inferences that were made at the conclusion of this paper. 

2. Related Work 

Numerous factors have been considered in previous work on music genre classification. Such as, 

the music information retrieval system is used to automatically classify music types.[2] Some people 

use multiple auto regressive feature model to solve this problem in music genre classification.[3] 

3. Feature Selection 

3.1. Data set 

The data set used for this paper was from a subset of the given data set [4][5]. From the data set 

we can observe that the data types of different attributes are different, whether nominal, ordinal, 

discrete or continuous. The structure details of several files are displayed in Table.1 below. 

Table 1. Data Structure 

Data Features 

Training data set 
Features 7678 rows × 156 columns 

Labels 7678 rows × 1 columns 

Local test set 
Features 450 rows × 156 columns 

Labels 450 rows × 1 columns 

Test set Features 428 rows × 156 columns 

3.2. Data Pre-processing 

For the purpose of improve the accuracy of classification results, we need to preprocess the original 

data. The original data representation included a large sum of attributes. These data include textual 

data, Nominal data, continuous data, and discrete data. 

After viewing the data, the attribute "trackID" has nothing to do with music classification and does 

not affect the accuracy of the model. Because "trackID" has no practical effect on our data analysis, 

we delete this line of data. 
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The TF_IDF method is used for textual data in the dataset and the Normalization method for 

continuous data and discrete data in the dataset.  

3.3. TF_IDF 

Term Frequency (TF) is the number of times a word appears in a text. Generally speaking, a word 

appears many times in the article, so this word must have a great role, but if we practice ourselves, 

we will surely see that most TF you have counted out are words like this: "a", "an", "the" are similar 

to such words. Such words, without a doubt, do not aid our analysis or statistics. For the reason listed 

above, we need to remove useless word using some corpus of stopped words. 

The value of a word in relation to its commonness is determined by the Inverse Document 

Frequency (IDF). If a word is rare, but it appears frequently in an article, then it is considered to be a 

key word. The importance of a word is computed by taking into account the frequency of its 

appearance. 

(1) Calculate TF 

𝑁𝑤 : the number of times a word appears in an article,𝑁𝑡: the total number of words in the article 

𝑇𝐹 =  
𝑁𝑤

𝑁𝑡 
                                        (1) 

(2) Calculate IDF 

 𝑁𝑑: the total number of documents in the corpus,𝑁𝑐: the number of documents containing the 

word 

𝐼𝐷𝐹 = 𝑙𝑜𝑔 
𝑁𝑑

𝑁𝑐+1
                                    (2) 

(3) Calculate TF_IDF 

𝑇𝐹_𝐼𝐷𝐹 = 𝑇𝐹 ∗ 𝐼𝐷𝐹                                 (3) 

TF-IDF algorithm is able to get quick and realistic results, but only using "word frequency" does 

not reflect the importance of a word very well. In addition, the word position information also affects 

the accuracy of the results, so the algorithm is not a very perfect solution to our problem of classifying 

music genres. 

3.4. Normalization  

Normalization of data scales the data so that it falls into a small specific range. Normalization 

removes unit restrictions from the data in the processing of comparative metrics so that metrics of 

different orders of magnitude can be weighted. 

(4) Normalization formula 

𝑦 = (−𝑚 𝑖𝑛) ∕ (−𝑚 𝑖𝑛)                                (4) 

Normalization changes the number to a decimal between (0,1), so that the difference in magnitude 

of the data is not ignored or mistakenly processed. 

4. Methodology 

Since the problem to be studied is a classification problem, classification algorithms should be 

considered first in many machine learning models, such as Naive Bayes, KNN, Decision Tree and 

Random Forest. The accuracies of different models are listed as follows: for NB is 0.67, for KNN is 

0.19, for Decision Tree is 0.41, for Random Forest is 0.45. After comparing the performance of these 

four models, we choose the best and worst models to focus on in this article. They are Naive Bayes 

and KNN models respectively. 
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4.1. Naive Bayes 

The Naive Bayes method can solve the common problem in real life: given a conditional 

probability, how to get the probability of two events swapped, that is, how to get P(B|A)given 

P(A|B),P(A),P(B). 

Calculate Naive Bayes 

(5) 𝑃(𝐴|𝐵): The probability of event A occurring, given that event B has occurred 

𝑃(𝐵|𝐴) =
𝑃(𝐴|𝐵)𝑃(𝐵)

𝑃(𝐴)
                            (5) 

4.2. KNN 

KNN is an instance-based learning where the function is only approximated locally and all 

computations are deferred until the function is evaluated [6]. 

The idea of the KNN algorithm is to train the model based on the data and known labels then 

compare the features of the test data with the features corresponding to the training focus and the 

highest frequency of occurrence in the classification corresponds to the category K. 

5. Conclusions  

5.1. Results 

The main work of this paper is as follows:1. Use Pandas library to read the function. After reading 

the data, observe the characteristics and types of the data. 2. Conduct corresponding preprocessing 

for different types of data to facilitate subsequent analysis. Delete data that is not associated with the 

analysis. TF_IDF method is used to process text data so that text data can be analyzed scientifically. 

The Normalization method is used for continuous data and discrete data, according to their larger size 

differences. 3. Machine learning model was used to analyze the data and calculate accuracy. 4. 

Analyze on the Training data set and compare the accuracy according to the given labels data set. 

Further do the same analysis on the local Test set, and finally apply it on the test set to get the predicted 

result. 5. Collate the format of the data and output it as a.CSV file. 

5.2. TF_IDF parameters 

There are a lot of stop words that appear frequently but have no practical significance. Since they 

have no meaning, so we need to eliminate all the stop words. 

There are also two parameters in TF_IDF. 'min' and 'max', respectively. 'min' means that if the 

occurrence of a word is less than N%, the word is not counted. Because the frequency of occurrence 

is too low, the randomness is too great, it's hard to judge. 'max' means that if the occurrence of a word 

is more than M%, the word is not counted. Because words that appear too often are not very important, 

they don't help us. The values of 'Max' and 'min' can be floating point or integer. 

5.3. Different Naive Bayes model 

From the inside of Bayes, this experiment calls Naive Bayes, BernoulliNB and GaussianNB 

models to test the data. The accuracies of different Bayes models are listed as follows: for NB is 0.67, 

for BernoulliNB is 0.57, for GaussianNB is 0.43. The BernoulliNB model requires data of type 0,1. 

The data in this dataset is mostly between 0 and 1, so BernoulliNB's model does not perform well on 

this data set. The GaussianNB model has a better effect on the data consistent with the Gaussian 

distribution. The data does not conform to the Gaussian distribution, so the GaussianNB model does 

not perform well on this data set. Figure 1 below shows whether the variable conforms to the Gaussian 

distribution. 
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Figure 1. whether the variable conforms to the Gaussian 

5.4. Analysis  

For Naive Bayes, this model is simple because the Naive Bayes classifier is a simple probabilistic 

classifier applying bayes' theorem based on independent hypotheses. Bayesian models require data 

to be independent of each other, and it is difficult to make all attributes independent of each other in 

a data set. So Naive Bayes is not the best model either. 

KNN has no visible pre-training phase, but once the program is launched and the data set is loaded 

into memory, it can begin to classify without training, hence its performance on the data set is 

relatively poor. The selection of K value in the program is likely to lead to poor performance of the 

program, which will have a great impact on the final result. An obvious shortcoming of KNN is that 

it is not suitable for processing data sets with large dimensions, so the final effect is not good. 

5.5. Summary 

To summarize, this article uses a machine learning prediction model to predict the type of music 

based on data such as audio, metadata and text features. From the experimental results, the overall 

accuracy of Naive Bayes is better than KNN. Also, it is very necessary to observe the data and make 

targeted pretreatment of the data, which can make our later analysis work more effective and 

convenient.  
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