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Abstract

This proposal presents TARSOS, an easy-to-use platform for automated pitch analysis especially designed to explore non-Western music.

Two considerations were the starting point of this research: i) ethnomusicology is mainly performed from an anthropological and ethnographical approach, and ii) current Music Information Retrieval (MIR) applications are biased towards Western music and are thus not suitable to the particularities of other musical cultures. This research tries to develop an unbiased approach by a flexible interface for detection and representation of tone scales. No predispositions towards a certain music theory or pitch organization are made. Our goal is to document an aspect of the endangered musical heritage of African oral cultures, namely tone scale diversity.

Context

Pitch organization of most western music relies on a well-defined music theory and notational system, established over time out of compositional needs and musical practice. Equal-temperament was needed for music that began to include modulations and nowadays almost all western music relies on a well-tempered, equidistant 12-tone organization. Non-western classical music often leans on a theoretical system with another octave division (in number and in interval size), and oral music traditions have no written music theory to fall back on and vary greatly. Analyzing such pitch organization needs a flexible, open and unbiased approach. 

Methodology

TARSOS is a modular software platform to extract the pitch organization of a musical piece. The process consists of two basic steps: i) detect the fundamental frequencies using a pitch detection algorithm; ii) process the annotations and present them in a useful way without imposing predefined pitch classes. To detect pitch, TARSOS includes platform independent implementations of YIN and MPM. All pitch annotations are converted to cent and assigned to one of 1200 bins per octave. Several ways to represent  annotations are provided. One can select annotations in time and in pitch range for building histograms around a certain part or tessitura. TARSOS allows zooming in into detail for viewing all annotations. Automatic peak detection determines the pitch classes that were present in the music. If necessary, the automated selection can be adjusted manually by adding, deleting or shifting assigned pitch classes. Simultaneously, an interval table is created that shows all intervals between pitch classes. This table is  convenient for studying the interval structure. The scale is also projected on the keyboard for listening and experiencing microtonal sonification. Sending the retrieved pitch class information to MIDI instruments by pitch bend MIDI message makes it possible to retune MIDI instruments and play and perform in that particular scale. TARSOS can be scripted using an API to analyse large sets of audio.  

Applications

TARSOS will be used to document tone scale variability in African oral music traditions, whose characteristic authenticity suffers of the impact of western music, once through colonization, missionary expeditions, now through trade and mass-media. Tarsos also unlocks artistic opportunities for playing in unique scales, for jamming together with traditional instruments in non-Western tuning and for microtonal composition. 

