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Abstract - This paper presents a method for classification of music signal in to their respective genres using probability 
distribution estimation approach. Genre hierarchies are used to build large collections of music data available on the internet. 
The task of musical genre classification is performed manually by human experts. Different popular probability distributions 
are taken into consideration for this task. The processing is done in both time as well as frequency domain. MFCC 
coefficients are used as a basis to apply distribution estimation. Extensive simulation results on different datasets are 
provided to demonstrate the usefulness and simplicity of the presented algorithm. 
 
Index Terms - Genre, Music Classification, Kurtosis, Probability Distribution Estimation. 
 
I. INTRODUCTION 
 
Classification of classical melodic structures by style, 
composer, genre, period etc. is a rather complex task. 
The level of difficulty varies across melodic 
frameworks. It would be interesting to see how we 
can impart this ability to a machine. Genre 
hierarchies are created by human experts manually 
and are a popular way used to structure music content 
on the internet. The use of automatic musical genre 
classification will certainly automate this process 
which will provide a significant component for a 
complete music information retrieval system. Also, 
the use of genre gives a framework for developing 
features for labeling musical content. Such features 
can be used for similarity retrieval, audio 
thumbnailing, classification and segmentation [1]. 
The definition and boundaries of music genre is not 
exact as they arise by the complex collaboration 
between the historical and cultural factors. Due to this 
reason, researchers throughout the world are working 
on the automatic genre classification scheme for the 
purposes of music information retrieval [2]. One keen 
observation from the genre is that the members of a 
particular genre share certain characteristics typically 
related to the instrumentation, rhythmic structure, and 
pitch content of the music. 
Classification of music signals based on its genre is a 
topic studied in great detail over the past few years. 
Several algorithms and approach have been 
implemented for the task of successfully assigning 
the particular genre for a melody. Soft computation 
algorithms, statistical inference, machine learning, 
and information theory based approaches are utilized 
for genre classification [1-10]. 
Pattern matching is one of the popular ways to 
classify musical pieces. However, success of the 
pattern matching stage can only be ensured if the 
class specific motifs at our disposal are true 
representatives of the underlying class. Also 
maximum information about the class should be 

extracted through pattern matching by appropriately 
quantifying inexact matches [4]. 
On the other hand, some researchers have used 
Probability Density Functions (PDF) estimation 
based classifiers for music genre. The precise 
estimation of PDF of a signal is an important step in a 
lot of signal processing algorithms. The PDF 
estimation techniques and their resulting models have 
different efficiency but most of them make the 
assumption that the PDF which is to be estimated 
from samples that are Independent and Identically 
Distributed (IID) from some continuous PDF [11-12]. 
In this paper, the problem of automatically classifying 
audio signals into musical genres is taken into 
consideration. More specifically, a probability 
distribution estimation based algorithm is developed 
for genre classification. Different popular probability 
distributions are taken into consideration for this task. 
The processing is done in both timeas well as 
frequency domain. MFCC coefficients are used as a 
basis to apply distribution estimation. Simulation 
results are provided based on a large dataset to 
validate the proposed algorithm. 
The paper is organized as follows. The details of 
dataset used in the analysis are provided in Section II. 
I. Experimental setup is described in Section III in 
great detail. Section IV deals with the automatic 
classification and evaluation of the proposed 
algorithm and Section V contains the conclusion. 
 
II. DATASET 
 
The dataset used in this study contains 200 songs 
over ten genres with 20 songs per genre. The ten 
genres are Blues, Classical, Country, Disco, Hiphop, 
Jazz, Metal, Pop, Reggae, and Rock. The excerpts of 
the dataset were taken from[13-15]. From each music 
track the sound signals over a period of 30 seconds 
after the initial 30 seconds were extracted in MP3. All 
the melodies in the dataset are converted to 22050Hz, 
16-bit, mono audio files. 
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Fig. 1: Block Diagram of Proposed Algorithm 

 
III. EXPERIMENTAL SETUP 
 
Melody file is given as input to the preprocessing module in which each melody is clipped to a length of 30 
seconds. Further, feature extraction is applied on the melody. This step includes calculation of Kurtosis, 
skewness, FFT Coefficients and MFCC (Mel Frequency Cepstral Coefficients). These features are used to 
extract class specific attributes from the melody. 
Kurtosis is a measure of the combined weight of a distribution's tails relative to the rest of the distribution. 
Kurtosis is a measure that describes the shape of a distribution's tails in relation to its overall shape. 
Mathematically, kurtosis is the fourth moment, defined as 

Kurtosis[X]  =
 E[(X − µ) ]
 E[(X − µ) ]  

 

 
Table 1: The average kurtosis and skewness results of different genres. 
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On the other hand, Skewness is a term in statistics 
used to describes asymmetry from the normal 
distribution in a set of statistical data. 
Mathematically, skewness is defined as 

Skewness[X]  =
 E[(X − µ) ]

 E[(X − µ) ] /  

We used MATLAB for extracting the features 
Kurtosis, skewness, FFT Coefficients and MFCC 
[16]. 
The next step includes probability distribution 
estimation. For this task, we have taken 5 different 
distributions namely Gaussian, Cauchy, Gamma, 
exponential distribution and chi distribution as null 
hypotheses. Thereafter, Kolmogorov-Smirnov Test is 
applied on the datasets containing melodies. 
The Kolmogorov-Smirnov test developed by 
Chakravart et al. is used to decide if a sample comes 
from a population with a specific distribution. This 
test is based on the empirical distribution function 
(ECDF) which is defined as 

ECDF = n(i)/N 
where, it is assumed that there are N ordered data 
points Y1, Y2, ..., YN and n(i) is the number of points 
less than Yi and the Yi are ordered from smallest to 
largest value. 
 
IV. SIMULATIONS RESULTS 
 
The genre classification method explained in Section 
III is applied on the dataset given in Section II. The 
results are obtained using MATLAB and are 
presented below. 
The histogram of five different songs from five 
different genres is shown in Fig. 2-6. Table 1 shows 
the average kurtosis and skewness results of different 
genres. An interesting observation from Table 1 can 
be made that the numerical values of kurtosis and 
skewness are distinct for almost each genre. Some 
overlap is observed in time domain analysis but a 
clear distinction is seen in case of FFT domain.  
Similarly, the values from MFCC based coefficients 
also show distinct features for each genre. 
Apart from this, the results based on Kolmogorov-
Smirnov test for all the three cases are also given in 
Table 1. 

 
Fig. 2: Histogram of Blues 

 
Fig. 3: Histogram of Classical 

 
Fig. 4: Histogram of Country 

 
Fig. 5: Histogram of Disco 

 
Fig. 6: Histogram of Hiphop 
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CONCLUSION 
 
Regardless the fuzzy nature of genre boundaries, the 
task of musical genre classification is performed 
automatically by the use of probability distribution 
estimation based algorithm.The results are found to 
be significant and this performance can be compared 
to human genre classification. The algorithm was 
applied in three different cases, i.e. time domain 
signals, on FFT and MFCC coefficients. Using the 
proposed feature sets, the melodies in the database 
are classified satisfactorily into their corresponding 
genre classes. The success of the proposed algorithm 
for musical genre classification is verified by the 
simulation results. 
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