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ABSTRACT 

Raga are vital parts of Carnatic music and offer the performer a musical structure to improvise 

within them. Raga identification is considered to be a tedious task even for expert music listeners. 

As of now, we do not know a unique set of parameters which can precisely determine the raga of a 

Carnatic music. Even though several machine learning techniques are available to perform raga 

recognition, they all suffer from several issues like less recognition accuracy, poor scalability etc. In 

this work, we suggest a non machine model which has a high recognition accuracy. The model 

works on extracting five features of the music and then computing a similarity measure between the 

feature vectors of the input audio with the corresponding feature vectors stored in the database for 

raga recognition. Even though our system is not excellent in scalability, it is simple to implement 

and its recognition accuracy can be increased by increasing the feature vectors stored in the 

database. 
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1. Introduction 

India is well known since ancient time for the wonderful music contributions. The soul of these 

music contributions lies in Classical music. There were two types of classical musics, namely 

Carnatic music and Hindustani music, in India. In our work, we consider the Carnatic music for our 

research. Raga is considered to be rhythm or the foundation stone for composing a Carnatic music. 

There are 72 ragas which are commonly known as Melakartha ragas available in Carnatic music. 

Each raga has its own composition for the seven swaras sa,ri,ga,ma,pa,da,ni,sa and generates 

different thoughts and feelings in the minds of the listeners. Therefore, raga identification is one of 

the most important processes for the clear study of Carnatic music. Further, it plays a very 

significant role in devising music recommendation systems, artificial music synthesis etc. But raga 

identification from a song seems to be extremely difficult, and hence we often require  a system for 

the accurate recognition of a Carnatic music. In this work, we propose an efficient machine learning 

model for raga recognition using some elementary features of the input music. 

 

2. Related Works 

There were several researches on raga detection in both Hindustani and Carnatic musics. Most  of 

these systems takes some of the features of the input music song as input and perform some kind of 

processing to recognize the raga. A work due to Devayani and Vandana [1]  used a convolutional 

neural network based and recurrent neural network based machine model for various parameters of 

the audio input including pitch, MFCC, roll off etc. They had converted the audio input into an 

image and then use 2-D Convolutional neural networks for the identification of raga. Another work 

due to Kaimal et al.[2] devises a system for raga identification based on the Arohana and Avarohana 

pattern. They use Praat as their tool for speech recording and music analysis. Their system identifies 

the swara sequence in the audio input based on their frequency in the input, which can further be 

used to identify the raga. Another work due to Sridhar and Geetha [3] introduces another system in 

which the swara sequence in the audio input is recognized by means of identifying Talam. Talam of 

an audio input can be identified by detecting the onset (beginning of a musical note) and offset(end 

of a musical note) of the audio input.  Another work due to Joshy et al. [5] focus on finding the raga 
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of a Hindustani audio input by using KNN(nearest neighbor algorithm) and SVM classifiers to 

identify the Yaman and Bhairavi raga. 

 

3. Proposed System 

 

                          The architecture of the proposed system is shown in Figure 1.  

 

   

    

                                                 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Architecture of the Proposed system 

 

It consists of four modules namely 

 

 (a) Preprocessing module 

 (b) Feature Extraction module 

 (c) Similarity Computation module 

 (d) Database module 

Now we describe each module in detail. 

 

(a) Preprocessing module:- 

  In this module, the audio input is preprocessed to convert into a uniform form 

suitable for feature extraction. First of all, the noise from the given audio input is removed using 
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Gaussian Noise filer and then the audio is shortened into a 2-minute duration signal. Any type of 

conversion such as mp3 to .wav can also be performed in this module so that all the ausio inputs to 

the feature extraction module are in the uniform format. 

(b) Feature Extraction module:- 

  In this module, various musical features of the output from the preprocessing module 

are extracted. These features include Pitch, Energy, Spectral Centroid, Mel Frequency Cepstrum 

Coefficients (MFCC) and the Mel Spectrogram. Pitch refers to the specific position of a sound in a 

set of musical notes and is the parameter that characterizes whether a sound is high or low. Mel 

Frequency Cepstral Coefficients is a set of values which describe the shape of the spectral envelope 

of an audio. The spectral envelope of an audio specifies how the energy of the audio signal is 

distributed across various frequencies. Energy of a signal refers to the sum of the squares of the 

amplitudes of the signal. Spectrogram of a signal refers to the spectrum of the signal comprising the 

fast Fourier transform of various overlapped segments of the signal, and Mel spectrogram refers to 

the representation of the spectrogram in Mel scale. Spectral Centroid refers to the center of the mass 

of the spectrum of the signal. We use each of these parameters in our model to recognize the raga of 

the audio input.  

(c) Similarity Computation Module :- 

   In this module, the similarity of two audio samples is checked by taking the 

cosine similarity measure computed on the basis of a specified feature. The cosine similarity 

measure is given by  

 

 

 

 

 

 

where the each aij and bij refers to the components of the feature vector a and feature vector b 

respectively. If this value is closer to 1, then there is a close match between the two audio samples.  

So by setting a tolerance limit, we will be able to identify whether two audio samples match with 

respect to  a specif feature.  

(d) Database module 

   In this module, the feature vectors of several samples of each raga are stored 

in the database. During recognition these feature vectors are used to compute the cosine similarity 

measure of each of these samples with the audio input to detect the sample stored in the database 

which is most similar to the audio input so that the raga corresponding to the sample stored in the 

database that is most similar to the audio input can be output by the system as the raga of the input 

audio.   

 

4. Implementation and Experimental results 

The proposed system was implemented in Python using the librosa package. We have chosen audio 

samples of three ragas kalyani, hindolam and Kapi. For each raga, 40 audio samples were collected 

and 30 of them are used for storage in the database and the remaining 10 are the following are used 

for the recognition purposes. For each of the 30 samples corresponding to each raga, Pitch, MFCC, 

Mel Spectrogram, Energy and Spectral Centroid are computed, and the corresponding feature 

vectors were stored in the database. Following are the results obtained. Table 2 shows the 

recognition accuracy in percentage for each raga. Table 3 shows the effectiveness of each of the five 

music feature in recognizing ragas measured in terms of recognition accuracy 

      

Sl No. Raga Accuracy(%) 

1 Kalyani 82.12 
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2 Hindolam 81.57 

3 Kapi 81.77 

   

Table 2: Each raga and the corresponding accuracy in percentage 

 

 

Sl No. Raga Accuracy(%) 

1 MFCC 82.12 

2 Mel Spectrogram 78.74 

3 Energy 65.35 

4 Pitch 12.38 

5 Spectral Centroid 69.04 

 

Table 3: Effectiveness of each music feature in terms of recognition accuracy 

 

From the two tables, we claim that the system has an accuracy of more than 80% if MFCC is used 

as the feature for similarity computation . It is also seen that pitch is very irrelevanet in raga 

reacognition  while  energey, melspectrogram and Spectral centroid are moderatley good for raga 

recognition. 

 

5. Conclusion 

In the preceding sections, we had seen a non machine learning model to perform raga recognition in 

Carnatic music.  The system essentially makes use of the similarity computation using cosine 

similarity measure as the basis for raga recognition.  We also had undergone a study of the 

effectiveness of some important features of Carnatic music.  We can increase the accuracy of the 

system by incorporating each of these features together as a vector and then use some kind of 

similarity computation like correlation coefficient.  
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