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This paper looks at the Notation Translation and Pattern Matching project which aims to create software for 
automatic translation between Bengali Aakarmatrik and Western Staff Notation. It also encompasses a 
framework to identify patterns in musical compositions and to search for similar tunes within the database 
of notations. 
 
Since the focus is on analyzing the core melody within a musical composition, this project uses notations 
and not recorded music as its primary domain of examination. Recorded music generally contains too many 
superimposed sound streams that can affect perception. Instead, a neutral framework has been created that 
would help listeners compare between different compositions by playing the notation through a common 
synthesized platform. 
 
The project primarily focuses on Bengali music, though the same principle could be applied to create 
software with similar scope for any genre of World music. 
 
This project was seeded by a question from an eminent Bengali musicologist when he asked, “Why is this 
so that I can identify the genre of music that I know, even when a barely audible trace of it reaches my ear. 
And how do I automatically distinguish between music and a few random notes played by a toddler?” 
 
The project began by digitizing the entire corpus of Rabindrasangeet, the musical compositions of the 
Bengali poet Rabindra Nath Tagore. It has created an audio-visual representation of the corpus, something 
that is unique for its genre. This is a complete project on its own merit that has taken over a decade to 
finish. 
 
The project has been conceived and undertaken as an individual effort, without any private or institutional 
funding. 
 
The paper would cover the following: 
 

I. NOTATION INTERCHANGE 
 
Aakarmatrik, the common notation format used for Bengali songs is very different from the Staff Notation 
system used in the Western World. Translation logic between these two notation formats needs a few 
extensions to the commonly used representation format in both. A prototype for the same has been 
developed and is under review now. We are actively looking to develop a collaborative platform for experts 
in both music systems to standardize the final notation format. 
 
 

 
 



II. PATTERNS IN MELODY 
Two musical phrases, though different when expressed in notations, can sound very similar. Therefore, 
identification of similar musical phrases based on notation is a non-trivial task. To address this issue, the 
project does not look at the value of the notes within a sequence – instead it traces the relative movement of 
notes and computes the progressive difference between the sequences under comparison. Various 
algorithms have been developed to attain this, with encouraging preliminary results. 
 
A few graphical visualizations generated are: 
 
1. Absolute difference between a note and the central note with respect to time. The central note is the note 
midway between the highest and the lowest notes used in the composition. 
 
2. Relative difference between consecutive pair of notes vs. time. 
 
 

 
 
Fig 1. Note vs. time graph. 
 

 
 
Fig 2. Absolute difference with central note vs. time. 
 
The algorithms developed to find similarity between music patterns and to visualize them graphically are 
being continuously refined to provide better results. Since this is an entirely new and path breaking way of 
looking at musical information space, a lot of rigorous trial and error process is necessary to obtain 
verifiable results. 
 
To create a demonstration, a query pattern was given to the software to find similar musical patterns from 
the songs within its database. The software returned numerous matches and ranked them according to 
closeness. The original pattern along with the top and the bottom results from the output are displayed 
below as a note vs. time plot. 
 

 
 



Fig 4. Source pattern used to find similar patterns 
 

 
 
Fig 5. Best match returned by the prototype software. 
 

 
 
Fig 6. Last match returned by the prototype software. 
 
It can be mentioned here that at this stage there is no cutoff limit set for the similarity finding algorithm. It 
simply tries to locate the best matching pattern from each song in its database and returns the closest 
possible match, even if it is wildly different. 
 
 
 
 
 
Indranil Roy studied Physics at Kolkata and began developing computer software in the early 1990’s. After 
working for over a decade in the software development industry, he took a voluntary retirement from full-
time job and has been pursuing research interests since.  
  
His lifelong interest in music drove him to explore the possibilities of computer analysis of Indian music. In 
1995, he began by digitizing the notation of a song by Rabindra Nath Tagore using an early version of 
CakeWalk software. Later, the limitations of using off-the-shelf software for creating an audio-visual 
version of  compelled him to design a software to digitize, display and transliterate Bengali music, a 
process that has taken over a decade and has culminated into this project. 
 
He is associated with Indira, one of the most respected music schools at Kolkata. 
 



 



 



 
 



 
 
 



 


