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Abstract- Music signals contains atleast one vocal and instrumental music or can be pure music or can be pure instrumental 

music. Most of the researchers are doing their research on vocal signal separation from the mixed music signal. For this 

application the music which contain both vocal signal and instrumental music is taken. For this purpose first the feature is 

extracted from the music signal then the classification is done using SVM. 
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I. INTRODUCTION 
 

The vocal separation from mixed music signal is widely 
explored by researchers in area of audio signal processing. 

The main aim is to extract the vocal from the background 

music. The main problem is the expressions occurred in 

the music and some musical instruments have the sound 

which resembles with human voice. For this vocal 

separation our main aim is to classify both vocal and non-

vocals from the input music. For this purpose our first aim 

is to extract the features of the music. Here MFCC and 

zero crossing rate is done. For vocal extraction purpose 

MFCCs are mainly used. 

 
In this paper, we extract the vocals from background 

music using SVM classifier algorithm. Here the work is 

done in the python platform.The remaining sections of the 

paper is organised as follows. Section II discusses the 

feature extraction. Section III is the classification done 

using SVM. And section IV is the proposed system. 

Section V is the result obtained and section VI is the 

conclusion and future scope of the work. 

 

II. FEATURE EXTRACTION 
 

The spectrogram can be taken by using MFCC. In MFCC 

the FFT(Fast Fourier Transform) is taken and windowing 

it.This method is used in extracting the feature of sound, 

the result of extraction is an acoustic vector value which is 

used as a parameter in the classification algorithm. It is a 

very popular feature in speech and speech recognition.  

 
The MFCC can be obtained by pre-emphasising, Framing 

and Windowing then taking FFT, Mel filter bank and 

finally DCT.In the pre-emphasis , the signal is processes 

through a filter which emphasizes higher frequency. Then 

framing is done, with frames have length in the range of 

20ms to 40ms. Here hamming window is used for 

windowing the signal. Next step is to change each frames 

of samples time domain to frequency domain. So, FFT is 

taken. After the Mel filter bank the signal is converted to 

time domain itself. 

 

III. CLASSIFICATION 
 

Support vector machine is a set of supervised learning 

methods used for classification, outlier detection and 

regression mainly. These are the machine learning tasks. 

 

There are specific types of SVMs which can be used for 

particular machine learning problems, like support vector 

regression (SVR) which is an extension of support vector 

classification (SVC). Simple these are just mathematical 

equations tuned to give a most accurate and appropriate 
results.SVMs are different from other classification 

algorithms because of the way they choose the decision 

boundary that maximizes the distance from the nearest 

data points of all the classes. The decision boundary 

created by SVMs is called the maximum margin classifier 

or the maximum margin hyper plane. 

 

In short, SVM classifiers are mainly used to convey that 

the object belongs to class A or Class B. Ie, it distinguish 

between two classes and place a line between these two 

classes. The SVM classifier maps the object or the point to 

another pint and separate it linearly. If the one dimensional 
points want to be classified and their points are scattered 

in between then these points are arranged to a two 

dimensional space and then the classification is done. 

 

IV. PROPOSED SYSTEM 
 
In this method, mixed music signal is given as the input to 

the system. This music consist of at least one person 

singing and the background music with one or more 

instrumental music. The STFT of the music signal is taken 

and then its spectrogram is finding. Using this 

spectrogram, the features of the music signal is extracted. 

The music consist of different components like timber, 

tone, rhythm ,etc. 
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Fig 1. Block diagram of proposed system. 

 

For speech related work the tone and rhythm can be used. 

Here for the vocal related work it is focusing on the timber 

because of extraction of the vocals, for the timber 
component the main features are spectral flux, spectral 

centroid , spectral roll-off, zero crossing rate and MFCC, 

etc. Here we are only utilizing MFCC and also finding the 

zero crossing rate. 

 

Here a dataset of jazz, hip-hop, disco are used . each of 

approx 200 music with 30second durations are used. 

 

V. RESULTS 
 

At first a music signal is given to the system and then it is 

played using the python program itself. The output was 

obtained as shown below, 
 

 
Fig 2. Music is played using the python program. 

 

Then MFCC is found out and the output obtained is given 

as shown below, 

 

 
Fig 3. MFCC plot. 

 

The full spectrum of the music is obtained as shown below 

 

  
Fig 4. Full Spectrum. 

 
Then the background and foreground spectrum has 

extracted . The foreground spectrum and background 

spectrums are obtained as shown below 

 

 
Fig 5. Foreground Spectrum. 

 

 
Fig 6. Background Spectrum. 

  

VI. CONCLUSIONS AND FUTURE SCOPE 
 

The vocals can be extracted using the features and the 

classification process. For the feature extraction the 

MFCC and ZCR is used . After the feature extraction 

process the classification of vocal and non-vocal signal 
can be done. The classification has done using SVM 

algorithm. 
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After the vocal and non-vocal separation the extracted 

vocal sound can be used for many application like lyrics 
finder, gender identification etc. 

 

The main application of this work is user can also remix 

and sample for use in new composition and for the 

karaoke preparation. 
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