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Music Analysis

• Musical style and genre, 
• Compositional techniques of the composer, 
• Tracking the musical development and 
• Evolution of different styles and genres over time, 
• Classifying music
• Generating music



Oral traditions

• In folk traditions, 
• it is the melody that is central. 
• A melody is simply a sequence of notes, with durations and rests.

• Thus, analysis of the patterns in this data could help us to understand 
and relate tunes.



What is a pattern?

• Pattern is a central concept in many fields. 
• Mathematics has been called “the science of patterns” [1]; 
• Schenker [2] claimed that repetition “is the basis of music as an art”
• Bent [3] proposed that “the central act” in all forms of music analysis 

• So, the more patterns we detect, the more internally coherent our analysis would be.

1. L. A. Steen, “The science of patterns,” Science, vol. 240, no. 4852, pp. 611–616, 1988.
2. H. Schenker, Harmony. University of Chicago Press, 1954, vol. 1.
3. I. Bent and W. Drabkin, “The new grove handbooks in music analysis the macmillan press ltd,” UK, Houndmills, Basingstoke, Hampshire & London, 1987



FoNN - FOlk N-gram aNalysis

• We have a simple taxonomy of pattern.
• Based on 𝑛-grams of scale degree values.
• A pitch can be defined simply as an integer (e.g.,

in the range [0, 127]
• In our input corpus we count all 𝑛-grams of

consecutive accented notes (represented as scale
degree values) for 𝑛 = 4 ... 10.
• The focus of the current research is to present

and preserve those extracted patterns.
• The solution is ontologies and knowledge graph.

https://github.com/polifonia-project/folk_ngram_analysis



Conceptual Model



Snippet of the Pattern Ontology



Patterns2KG

https://github.com/polifonia-project/patterns-knowledge-graph



Pikle2JAMS – features sequences to JAMS



Knowledge Graph



Under the hood

https://polifonia.disi.unibo.it/fonn/sparql



Dataset
• Large dataset of Irish folk music, The Session. 
• All of the tunes from the 17th and 18th centuries are included in the dataset 

(https://thesession.org/.
• This dataset is crowd-sourced but is seen as quite a definitive resource by practitioners. 
• The whole dataset has been processed through FoNN, and n-grams of size (for n = 4, 5, 

and 6) has been generated. 
• The FoNN tool produces a pickle file, which is given to JAMS Pipeline, which creates 

JAMS files for each tune having relevant patterns. 
• A total of 40,152 JAMS files have been created, which were processed to create KG.  
• A total of around 45 million (4,979,281) statements were generated and deployed using 

Blazegraph.

https://thesession.org/





Similar Tunes



Search a pattern



Metadata



Co-occurrence of patterns



Common patterns



Conclusion
• Pattern ontology based on Musical Annotation Patterns 
• JAMS pipeline to populate a Knowledge graph of the music patterns (n-gram 

pitch-class-values). 
• Evaluated using competency questions
• This evaluation suggest the current modeling provides a solid foundations, 

further modeling is necessary to enhance its utility.
• In future, 
• datasets such as Meertens tune collections (Dutch dataset), which may lead to discover 

interesting links between various music traditions.
• User interface which uses our KG as a back-end, allowing non-technical musicologists to ask 

and answer research questions based on our KG. 
• Finally, we would like to engage a wider community to ensure we can answer more 

complex types of user queries.



Thanks to Polifonia
&

Questions?

https://github.com/polifonia-project/patterns-knowledge-graph

https://github.com/polifonia-project/folk_ngram_analysis


